
Normal 

Normal 

 
 
 
 

FINAL REMOVAL ACTION WORK PLAN 
PHASE 2:  ADJACENT STREETS AND RESIDENTIAL 
YARDS STUDY AREA 
PART 2:  ADJACENT STREETS AND STORMWATER 
 
 
 
 
Lower Duwamish Waterway Superfund Site 
Terminal 117 Early Action Area 
 
 
 

 
 
 

 
 
June 17, 2015 
  



Normal 

Normal 

FINAL REMOVAL ACTION WORK PLAN 

Phase 2:  Adjacent Streets and Residential Yards Study Area 
Part 2:  Adjacent Streets and Stormwater 

Lower Duwamish Waterway Superfund Site 
Terminal 117 Early Action Area 

Prepared for 
City of Seattle 

700 Fifth Avenue 
Seattle, WA 98104 

 
 

Prepared by 

 
719 2nd Avenue 

Suite 700 
Seattle, WA 98104 

 
9125 10th Avenue S. 
Seattle, WA 98108 

 
 
 
 
 

June 17, 2015 
 



 
T-117 Adjacent Streets and Stormwater  
Removal Action Work Plan June 17, 2015 

Integral Consulting Inc. ii  

CONTENTS 
LIST OF FIGURES ................................................................................................................................... iv 

LIST OF TABLES ..................................................................................................................................... iv 

ACRONYMS AND ABBREVIATIONS................................................................................................ v 

1 INTRODUCTION ........................................................................................................................... 1-1 

1.1 PROJECT BACKGROUND ................................................................................................ 1-2 
1.2 REMOVAL ACTION AREA .............................................................................................. 1-2 
1.3 WORK PLAN SCOPE AND ORGANIZATION ............................................................. 1-3 

2 PROJECT OVERVIEW ................................................................................................................... 2-1 

2.1 REMOVAL ACTION OBJECTIVES .................................................................................. 2-1 
2.2 CLEANUP STANDARDS .................................................................................................. 2-1 
2.3 REMOVAL ACTION OVERVIEW .................................................................................... 2-2 
2.4 REGULATORY REQUIREMENTS ................................................................................... 2-3 

3 REMOVAL ACTION TEAM ORGANIZATION ...................................................................... 3-1 

3.1 AGENCY PERSONNEL ..................................................................................................... 3-1 
3.2 CONSTRUCTION MANAGEMENT/OVERSIGHT PERSONNEL .............................. 3-1 
3.3 CONSTRUCTION CONTRACTOR .................................................................................. 3-4 

3.3.1 CONTRACTOR SELECTION ............................................................................... 3-5 
3.3.2 CONTRACTOR PERSONNEL ............................................................................. 3-5 

4 CONTRACTOR WORK PLAN ..................................................................................................... 4-1 

4.1 PROJECT WORK PLAN ..................................................................................................... 4-3 
4.2 PRELIMINARY CRITICAL PATH MANAGEMENT SCHEDULE ........................... 4-51 
4.3 SITE-SPECIFIC CONSTRUCTION HEALTH AND SAFETY PLAN ........................ 4-65 
4.4 GREEN / SUSTAINABLE REMOVAL PLAN ............................................................. 4-223 
4.5 SURVEYING PLAN ........................................................................................................ 4-231 
4.6 UTILITY PROTECTION PLAN ..................................................................................... 4-243 

4.6.1 Pole Bracing Plan ................................................................................................ 4-251 
4.7 POLLUTION CONTROL, PRESERVATION, AND MITIGATION PLAN ............ 4-283 

4.7.1 Construction Stormwater and Erosion Control Plan .................................... 4-287 
4.7.2 Tree, Vegetation, and Soil Protection Plan...................................................... 4-521 
4.7.3 Spill Plan .............................................................................................................. 4-529 
4.7.4 Site Water Management Plan ........................................................................... 4-667 



 
T-117 Adjacent Streets and Stormwater  
Removal Action Work Plan June 17, 2015 

Integral Consulting Inc. iii  

4.7.5 Air Quality Monitoring Plan ............................................................................. 4-957 
4.7.6 Noise Management and Mitigation Plan ........................................................ 4-963 

4.8 WASTE TRANSPORTATION AND DISPOSAL PLAN ............................................ 4-971 
4.9 TRAFFIC CONTROL PLAN ........................................................................................ 4-1005 
4.10 CLEARING, DEMOLITION, AND EXCAVATION PLAN .................................... 4-1067 
4.11 CONTRACTOR’S QUALITY CONTROL PLAN ...................................................... 4-1073 

4.11.1 Sampling and Analysis Plan ........................................................................... 4-1119 
4.12 SITE RESTORATION PLAN ........................................................................................ 4-1169 
4.13 CONSTRUCTION CHECKLIST .................................................................................. 4-1177 

5 CONSTRUCTION QUALITY ASSURANCE ............................................................................ 5-1 

5.1 SUBMITTAL MANAGEMENT ......................................................................................... 5-1 
5.2 PROGRESS MEETINGS ..................................................................................................... 5-1 
5.3 INSPECTIONS, SAMPLING, AND VERIFICATION ACTIVITIES ............................. 5-2 
5.4 ARCHAEOLOGICAL MONITORING ............................................................................ 5-2 
5.5 CONSTRUCTION QA DOCUMENTATION AND REPORTING ............................... 5-2 
5.6 FIELD CHANGE DOCUMENTATION ........................................................................... 5-4 
5.7 POST-CONSTRUCTION DOCUMENTATION ............................................................. 5-5 

6 REFERENCES ................................................................................................................................... 6-1 

Appendix A Agency Review Comments 



 
T-117 Adjacent Streets and Stormwater  
Removal Action Work Plan June 17, 2015 

Integral Consulting Inc. iv  

LIST OF FIGURES 
Figure 1-1. T-117 Early Action Cleanup Site Overview 

Figure 1-2. Soil Excavation Boundaries for Adjacent Streets 

Figure 3-1. Team Organization 

 

 

 

LIST OF TABLES 
Table 5-1. Summary of Construction QA/QC Monitoring and Testing Requirements 

Table 5-2. Required Chemical Analytes, Acceptance Criteria, Method, and Reporting Limits 
for Import Material 

Table 5-3. Additional Criteria to be Considered for Import Materials 

 

 

Figures and tables appear at the ends of their respective sections. 



 
T-117 Adjacent Streets and Stormwater  
Removal Action Work Plan June 17, 2015 

Integral Consulting Inc. v  

ACRONYMS AND ABBREVIATIONS 
ACOM agency construction oversight manager 

ARAR applicable or relevant and appropriate federal and state requirements, 
standards, criteria, and limitations 

bgs below ground surface 

BMP best management practices 

CERCLA Comprehensive Environmental Response, Compensation and Liability 
Act of 1980 

CHASP community health and safety plan 

CIP community involvement plan 

City City of Seattle  

CQAP construction quality assurance plan 

CQCM contractor quality control manager 

CQCP contractor quality control plan 

DAHP Washington Department of Archaeology and Historic Preservation 

Davido Davido Consulting Group 

EAA early action area 

Ecology Washington State Department of Ecology 

EE/CA engineering evaluation and cost analysis  

EOR engineer of record 

EPA U.S. Environmental Protection Agency 

GMCC Gary Merlino Construction Co., Inc. 

HASP health and safety plan 

Integral Integral Consulting Inc. 

LDW Lower Duwamish Waterway  

MTCA Model Toxics Control Act  

NAVD88 North American Vertical Datum 1988 

NTCRA non-time-critical removal action  

PCB polychlorinated biphenyl 



 
T-117 Adjacent Streets and Stormwater  
Removal Action Work Plan June 17, 2015 

Integral Consulting Inc. vi  

Port Port of Seattle 

QA quality assurance 

QAPP quality assurance project plan  

QC quality control 

RACR removal action completion report 

RADR removal action design report 

RAWP removal action work plan 

RvAL removal action level 

SHSO site health and safety officer 

Settlement Agreement Administrative Settlement Agreement and Order on Consent 

T-117 Terminal 117 

USACE U.S. Army Corps of Engineers 

 



 
T-117 Adjacent Streets and Stormwater  
Removal Action Work Plan June 17, 2015 

Integral Consulting Inc. 1-1  

1 INTRODUCTION 

The Terminal 117 (T-117) site is an early action area (EAA) within the Lower Duwamish 
Waterway (LDW) Superfund site in Seattle, Washington (Figure 1-1).  The City of Seattle (City) 
is conducting, under U.S. Environmental Protection Agency (EPA) oversight, a non-time-critical 
removal action (NTCRA) to address contaminants of concern in the Adjacent Streets portion of 
the T-117 EAA.  Preparation of a removal action work plan (RAWP) for the cleanup of the 
Adjacent Streets and management of stormwater on a permanent basis is one of the required 
elements under the Administrative Settlement Agreement and Order on Consent (Settlement 
Agreement; USEPA 2011) for the NTCRA at T-117.  This RAWP provides detailed descriptions 
for how the NTCRA construction activities will be implemented.  

In September 2010, EPA approved an engineering evaluation and cost analysis (EE/CA; 
Windward et al. 2010) prepared by the Port of Seattle (Port) and the City.  The approved 
removal action described in the EE/CA and associated Action Memorandum (USEPA 2010) 
includes the removal and disposal of contaminated soil and sediment from the LDW estuary 
(Sediment Area), the T-117 upland site (Upland Area, formerly an industrial facility), and 
specified Adjacent Streets and Residential Yards (Streets and Yards cleanup); and new 
permanent stormwater infrastructure to manage runoff from the streets adjacent to the Upland 
Area.  

The cleanup is being conducted in two coordinated phases:  the Sediment and Upland cleanup 
(Phase 1), performed by the Port, and the Adjacent Streets and Residential Yards cleanup 
(Phase 2), performed by the City.  Phase 2 is being conducted as two projects described below: 

• The Residential Yards cleanup includes the cleanup of eight residential yards, the 
planting strips on S. Cloverdale Street, and the alleyway between S. Cloverdale Street 
and S. Donovan Street.  The Residential Yards cleanup was completed in March 2013 
and is documented in the Residential Yards Removal Action Completion Report (RACR; 
Integral 2013).  

• The Adjacent Streets and Stormwater project includes portions of the rights-of-way1 of 
16th Avenue S., 17th Avenue S., Dallas Avenue S., and S. Donovan Street; and 
construction of new stormwater infrastructure.   

This RAWP summarizes the construction procedures by which the Contractor will carry out the 
removal action within the Adjacent Streets area.  These procedures are in accordance with the 
EPA approved removal action design report (RADR; Integral et al. 2014), which includes the 
construction drawings and technical specifications.  The construction procedures may be 

                                            
1 Rights-of-way include all portions of the City- or County-owned property (streets and shoulders). 
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modified as necessary and appropriate to accomplish the work, provided that such procedures 
satisfy the performance requirements set forth in the construction drawings and specifications.  
Following City approval, modifications to the procedures will be forwarded to EPA for 
verification that the change will not have collateral environmental impacts.  Such modifications 
will be provided as addendum memorandums and will be compiled as deviations in the 
Removal Action Completion Report. 

1.1 PROJECT BACKGROUND 

As stated in the removal action design report (RADR; Integral et al. 2014), T-117 was specifically 
selected for early action in 2003 as part of the LDW Superfund project to reduce polychlorinated 
biphenyl (PCB) contamination in sediment.  PCB contamination at the site is associated with 
historical industrial activities that involved asphalt manufacturing in the Upland Area.  Asphalt 
manufacturing operations included the use of recycled oils, some of which contained PCBs and 
were released to the surrounding environment.  Asphalt manufacturing activities ceased in the 
early 1990s, and the former asphalt plant, tanks, and some contaminated soil were removed in 
1996 and 1997.  The Port acquired the former asphalt plant property in 2000 and conducted 
additional removals of PCB-contaminated soil in 1999, 2006, and 2014.   

Numerous investigations and independent interim removal actions have been conducted by the 
City within the Adjacent Streets and Residential Yards areas from 2004 to present.  These 
studies have focused on characterizing the nature and extent of contamination, and confirming 
the removal action boundaries.  These investigations focused primarily on PCBs and dioxins 
and furans (where co-located with PCBs exceeding the action level).  In 2004 and 2005, the City 
completed a series of independent interim actions within portions of the Adjacent Streets and 
Residential Yards areas.  Descriptions of these past investigations and interim actions are 
summarized in the EE/CA (Windward et al. 2010). 

In 2012 and 2013, the City conducted an extensive sampling program to support the removal 
action design and to confirm the areal and vertical extent of required removal within the 
Adjacent Streets and Residential Yards areas.  The Residential Yards were cleaned up in 2012 
following completion of the yards portion of the investigation.  A description of the work is 
provided in the final RACR for the Residential Yards Cleanup (Integral 2013).  Results of the 
2012–2013 investigation of the Adjacent Streets are presented in Appendix F of the RADR 
(Integral et al. 2014).  These results, together with findings from the earlier site investigations, 
were used to develop the final excavation prisms for the Adjacent Streets.  

1.2 REMOVAL ACTION AREA 

The Adjacent Streets and Stormwater project includes portions of the rights-of-way of Dallas 
Avenue S., 16th Avenue S., 17th Avenue S., and S. Donovan Street (Figure 1-1).  A marina and 
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boatyard are located immediately north, adjacent to the LDW; the Upland Area is located to the 
northeast and east; the South Park business district is located to the west along 14th Avenue S.; 
and the area south of S. Donovan Street is largely commercial/industrial.  The land around the 
Adjacent Streets is zoned for a mix of commercial and industrial uses; however, current land 
uses also include single- and multi-family residential.  While some lots do have private 
driveways, many are accessed by parallel parking along street frontages. 

The Adjacent Streets are paved with asphalt and include gravel surfaces in some shoulder areas 
(e.g., along Dallas Avenue S. and 16th Avenue S.).  Sidewalks, with grass buffer strips and 
occasional trees, are present along sections of Dallas Avenue S. and 16th Avenue S.  Overhead 
power lines and underground utilities (i.e., gas, water, power, telecommunications, and 
combined sewer) exist throughout the area.   

Stormwater runoff generated from Dallas Avenue S., 17th Avenue S., and S. Donovan Street 
east of 17th Avenue has historically discharged to the LDW.  In 2004, a temporary stormwater 
collection system and pavement improvements were installed as part of the City’s independent 
cleanup actions.  At that time, the City temporarily rerouted stormwater from the Adjacent 
Streets and Stormwater area to the combined sewer system, and storage tanks were installed to 
manage flow to the sewer.  However, occasional emergency discharges of stormwater to the 
LDW have occurred during large storms, multiple back-to-back storms, or when the temporary 
storage tanks and associated piping are drained to protect against freezing.   

1.3 WORK PLAN SCOPE AND ORGANIZATION 

The primary purpose of this RAWP is to document the Contractor’s construction procedures for 
executing the work, as set forth in the EPA approved RADR (Integral et al. 2014).  The RAWP 
provides detailed procedures, methods, and layouts for accomplishment of the work.  The 
RAWP also summarizes the Contractor’s construction quality control (QC) program and related 
elements of the City’s construction quality assurance (QA) program.  

The RAWP is intended to demonstrate that the construction procedures for executing the work 
are appropriate and sufficient to achieve the project cleanup goals, are protective of worker 
health and safety, the public, and the environment, and are consistent with the EPA approved 
construction drawings and technical specifications.  The RAWP supplements the construction 
drawings and technical specifications during execution of the work.  All work will be conducted 
in accordance with the construction drawings and technical specifications and this RAWP.  To 
the extent that construction procedures identified in the RAWP conflict with those described in 
the RADR and appendices (e.g., drawings and specifications), the RADR and appendices shall 
be the prevailing documents.   

This RAWP is organized as follows: 
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Section 1—Introduction.  Introduction and overview of RAWP organization and 
relevant project background. 

Section 2—Project Overview.  Overview of the removal action objectives and planned 
removal activities as well as the applicable regulatory requirements. 

Section 3—Removal Action Team Organization.  Introduction of EPA, City, and the 
Contractor’s team members and their roles; description of the Contractor and 
subcontractor qualifications.  

Section 4—Contractor Work Plan.  Brief descriptions of the Contractor’s construction 
procedures for carrying out the work including the Contractor’s work plans for key 
elements of the work (e.g., utility protection, surveying, waste transport and disposal, 
site restoration, construction quality control) and other work considerations (e.g., project 
schedule, “green” remediation, sustainable practices).   

Section 5—Construction Quality Assurance.  Overview of City’s construction QA 
program, including construction documentation and reporting activities and procedures 
for coordinating with EPA regarding compliance with EPA’s Offsite Rule. 

Section 6—References. 

 



Figure 1-1.
T-117 Early Action Cleanup Site Overview
Lower Duwamish Waterway Superfund Site
T-117 Early Action Area
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2 PROJECT OVERVIEW 

As discussed in Section 1.1, prior investigations have produced extensive data that have been 
used to characterize the nature and extent of contaminated soils in the Adjacent Streets and 
Stormwater area.  Contaminated soils requiring removal have been identified in portions of the 
rights-of-way of Dallas Avenue S., 16th Avenue S., 17th Avenue S., and S. Donovan Street.  The 
locations of these affected rights-of-way are shown on Figure 1-2.  

2.1 REMOVAL ACTION OBJECTIVES 

As stated in the Action Memorandum (USEPA 2010), removal action levels are based on the 
objective of protecting human health and the environment from exposure pathways present 
throughout the T-117 EAA in sediment and soil.  In addition, the selected remedy will reduce 
PCB concentrations in upland soils to ensure protection of sediments, reduce migration of 
contaminants in groundwater to sediments to reduce risk to human health and the 
environment, and ensure that water released to the LDW will not result in recontamination of 
sediments or harmful exposures to benthic organisms.   

2.2 CLEANUP STANDARDS 

Total PCB concentrations determine the extent of contamination to be removed within the 
Adjacent Streets and Stormwater area.  As outlined in Section 2.2 of the RADR (Integral et al. 
2014), cleanup in the Adjacent Streets and Stormwater area is guided by the following decision 
rules: 

• Total PCB concentrations are the driver. 

• Cleanup will occur to address total PCB concentrations: 

– Total PCB concentrations from Street excavation units (which were characterized 
using multipoint sample compositing methods) were compared to the removal 
action level (RvAL) of 1.0 mg/kg2.  The total depth (as measured from the ground 
surface) of excavation was determined by the depth where excavation unit results as 
a whole meet the Model Toxics Control Act (MTCA) three-part rule in accordance 
with the Quality Assurance Project Plan; Adjacent Streets and Residential Yards 
(QAPP; Integral 2012).     

                                            
2 Identified in table T-117 EAA Sediment, Soil, and Groundwater Cleanup Levels within the Action Memorandum 
(USEPA 2010). 
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– Total PCB concentrations from right-of-way decision units (which were 
characterized using multi-increment sampling) were compared to a remediation 
level for total PCBs of 0.50 mg/kg.  Development of the 0.50 mg/kg total PCB 
remediation level is discussed in Appendix L of the EE/CA (Windward et al. 2010).    

• Wherever PCB cleanup occurs, co-located polychlorinated dibenzo-p-dioxins and 
polychlorinated dibenzofurans will also be removed. 

If any additional potential contamination is identified in the excavation areas during soil 
removal (e.g., buried drums, discoloration of soils, unusual odors), and it extends to the 
boundary of the planned removal area, cleanup work within the immediate vicinity of the 
potential contamination will be reevaluated on a case-by-case basis. 

2.3 REMOVAL ACTION OVERVIEW 

As stated in the RADR (Integral et al. 2014), the Adjacent Streets and Stormwater removal areas 
have been subdivided into 13 excavation units and 9 decision units/areas.  Excavation units are 
areas of the full right-of-way width, which have been characterized by multipoint sample 
compositing methods.  Decision units are portions of the right-of-way, generally limited to 
shoulder areas, which have been characterized using multi-increment sampling.  Removal 
depths in the different excavation units and decision units range from 0.5 to 6.0 feet below 
ground surface (bgs), as measured from the surface of the asphalt in streets and the ground 
surface in roadway shoulder areas.   

In instances where the target removal elevation established in each excavation unit or decision 
unit exceeds the required removal depth by more than 1 foot due to topographic relief, stair-
stepping (i.e., benching) is permissible to prevent over-excavation.  Instances where stair-
stepping occurs are noted below.  Table 2-1of the RADR summarizes the extent of removal for 
each of the affected excavation units and decision units, including depth and minimum removal 
elevation, and demonstrates that soil remaining below the removal elevation meets cleanup 
criteria for each unit.  Target elevations in plan, profile, and cross-section view are provided for 
each of these areas in Drawing Sheets 6 through 18 (RADR Appendix A1).  Table 2-2 of the 
RADR demonstrates that all removal elevations are at least as deep as those developed in the 
EE/CA.  Figure 1-2 indicates where groundwater may be encountered during excavation. 

Excavation unit and decision unit removals will extend to the removal elevations across the 
whole unit with the following exceptions: 

• EU1, EU8, and EU10.  Given topographic relief of more than 1 foot across these 
excavation units, the removal elevation will be stair-stepped (i.e., benched) to avoid 
excessive over-excavation, provided that the full removal depth is achieved. 



 
T-117 Adjacent Streets and Stormwater  
Removal Action Work Plan June 17, 2015 

Integral Consulting Inc. 2-3  

• EU9.  EU9 is “L” shaped (Figure 1-2) and there is significant topographical relief across 
the excavation unit.  As shown in the EE/CA, the base of this removal area was planned 
to be sloped.  

• DU16, DU17, and DU20/21.  Given topographic relief of more than 1 foot across these 
decision units, the removal elevation will be stepped (i.e., benched) to avoid excessive 
over-excavation, provided that the full removal depth is achieved. 

• Areas 22–26.  Areas 22–26 are located on the steeply sloping area between upper and 
lower S. Donovan Street, west of 17th Avenue S.  Because of the high degree of slope, the 
removal in this area will be completed to a sloping surface 0.7 to 2.1 feet bgs, based on 
the removal depth within each area.  

In all cases, soil identified for removal by the pre-design sampling (RADR Appendix F; 
Integral et al. 2014) will be removed.   

2.4 REGULATORY REQUIREMENTS 

As stated in the RADR (Integral et al. 2014), federal and state regulatory requirements and 
guidance that were considered in the planning of the removal activities are described in detail 
in the EE/CA (Windward et al. 2010).  Section 121(e) of the Comprehensive Environmental 
Response, Compensation and Liability Act of 1980 (CERCLA), 42 USC § 9621(d), and the 
National Contingency Plan at 40 CFR § 300.430(f)(1)(ii)(B) require that remedial actions at 
CERCLA sites attain applicable or relevant and appropriate federal and state requirements, 
standards, criteria, and limitations (ARARs), unless such ARARs are waived under CERCLA 
Section 121(d)(4).  A comprehensive list of ARARs is provided in Attachment C to the Action 
Memorandum for this NTCRA (USEPA 2010).  In addition, a list of regulations and guidance 
that apply to the removal design and removal action process for this NTCRA is included in the 
statement of work (USEPA 2011).  ARARs that are potentially applicable to the Adjacent Streets 
and Stormwater project are provided in Table 1-2 of the RADR.  Other considered requirements 
are presented in Table 1-3 of the RADR. 

Potential adverse effects to threatened and endangered species associated with the stormwater 
outfall, as well as conservation measures intended to prevent them, are discussed in the 
biological evaluation for the outfall provided in Appendix H of the RADR (Integral et al. 2014).  
The City submitted a biological evaluation because the outfall will extend beyond the mean 
high water mark and is therefore regulated under Section 10 of the Clean Harbors Act. 
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3 REMOVAL ACTION TEAM ORGANIZATION 

The roles, responsibilities, and lines of communication for EPA, the City, and the Contractor 
were initially established in the construction quality assurance plan (CQAP) (Appendix B of the 
RADR; Integral et al. 2014).  These roles are illustrated in the organization chart presented in 
Figure 3-1 and summarized in the following sections.  In addition, other supporting roles have 
similarly been described. 

3.1 AGENCY PERSONNEL 

EPA is the regulatory authority and responsible agency for authorizing and overseeing the 
removal action.  In this capacity, EPA reviews and maintains approval authority over the 
construction drawings and project specifications.  Even though EPA approvals of removal 
action documents are required, the burden of meeting the performance standards specified in 
the Settlement Agreement (USEPA 2011) is the responsibility of the performing parties.  The 
following EPA staff will have key roles in this project. 

Removal Project Manager 

EPA’s removal project manager is Piper Peterson.  The removal project manager is responsible 
for overseeing the removal action to ensure that when the removal is performed, it is protective 
of human health and the environment, the work meets removal action objectives and it is 
implemented in accordance with the Settlement Agreement (USEPA 2011). 

Construction Oversight Manager 

Under an agreement between EPA and the U.S. Army Corp of Engineers (USACE), USACE 
provides agency construction oversight.  The agency construction oversight manager (ACOM; 
David Clark) exercises project oversight for EPA and coordinates with the City.  The ACOM 
reports directly to the removal project manager and is responsible for ensuring that the 
construction activities comply with the Settlement Agreement, construction drawings and 
project specifications, and the RAWP. 

3.2 CONSTRUCTION MANAGEMENT/OVERSIGHT PERSONNEL 

The City is the lead entity responsible for the overall implementation of the construction 
contract for the Adjacent Streets and Stormwater project to ensure that the removal action 
objectives are achieved.   

As design and construction management consultants to the City, Integral Consulting Inc. 
(Integral) and Davido Consulting Group (Davido) are responsible for construction drawings 
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and project specifications, implementing the CQAP, and preparing the RACR.  Integral is 
responsible for all aspects of design related to the removal and restoration of the adjacent streets 
while Davido is responsible for all aspects of design and construction related to the new 
stormwater infrastructure. 

Project Manager 

The City’s project manager (Allison Crowley, P.E., Seattle City Light) is responsible for internal 
City coordination of contracting and construction management.  The City’s project manager 
manages all scheduling and coordination of City resources as needed to ensure execution of the 
contract.   

Project Coordinator 

The City’s project coordinator (Mary Mitchener, ERM) is responsible for coordinating the 
cleanup activities, and ensuring that all work is conducted in accordance with the EPA-
approved design and RAWP.  The City’s project coordinator oversees program activities and 
performs management oversight and agency coordination.  The City’s project coordinator 
approves required construction deliverables, major contractor submittals, design revisions, and 
change orders, and attends internal team meetings, weekly construction QA meetings, and 
external meetings with EPA.  The City’s project coordinator is the main point of contact for EPA 
and its representatives for all necessary actions and communication associated with the project 
objectives.  

Stormwater Project Manager 

The City’s stormwater project manager (Jeff Massie, P.E., Seattle Public Utilities) is responsible 
for managing consultant contracts, schedules, budgets, and project deliverables for the 
stormwater portion of the work.  

Stormwater Lead Engineer 

The City’s stormwater lead engineer (Beth Schmoyer, P.E., Seattle Public Utilities) is responsible 
for the design of the new stormwater infrastructure, including the outfall, conveyance piping, 
and water quality best management practices (BMPs).  The City’s stormwater lead engineer 
serves as a resource for which the City’s resident engineer may consult to ensure that new 
stormwater infrastructure is provided in accordance with the contract documents.   

Resident Engineer 

The City’s resident engineer (Susan Kallies, Seattle City Light) is responsible for procedural 
aspects of construction management.  The City’s resident engineer coordinates with the 
engineer of record (EOR)/QA program manager to monitor the Contractor’s compliance with 
the contract, detects variances between the contract as written and the desired work to be 
performed, notifies the EOR/QA program manager of any variances, and obtains approval from 
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the City’s project coordinator (including funding adjustments) to execute change orders to 
modify the desired work within the contract.   

The City’s resident engineer is also responsible for coordinating construction access issues 
during construction activities, and reports access conflicts to the City for resolution.   

The City’s resident engineer will conduct the weekly construction meeting and distribute 
meeting minutes to the project team.  

The City’s resident engineer is the primary means of contact with the Contractor and is the only 
individual to direct the Contractor or modify contractor activities on the City’s behalf.  The 
City’s resident engineer also has authority to direct the Contractor to modify or cease operations 
when out of compliance with contract requirements. 

Removal/Street Restoration Engineer of Record/QA Program Manager 

The removal/street restoration EOR/QA program manager (Eric Pilcher, P.E., Integral) is 
responsible for design and construction oversight relating to the removal/street restoration 
scope of work. 

The removal/street restoration EOR/QA program manager reports directly to the City’s project 
coordinator.  Any proposed field changes that affect the removal/street restoration design will 
be reviewed by the removal/street restoration EOR/QA program manager for approval prior to 
implementation. 

Stormwater Engineer of Record/QA Manager 

The stormwater EOR/QA manager (Erik Davido, P.E., Davido) is responsible for design and 
construction oversight relating to the stormwater scope of work. 

The stormwater EOR/QA manager reports directly to the City’s stormwater lead engineer.  Any 
proposed field changes that affect the stormwater design will be reviewed by the stormwater 
EOR/QA manager for approval prior to implementation.    

Quality Assurance Representative 

The QA representative (Zachary Estela, Integral) is responsible for performing QA activities and 
advising the project team in responding to construction-related engineering and design needs 
(e.g., unforeseen conditions, proposed field changes to the design).  The QA representative 
reports directly to the EOR/QA program manager and coordinates with other project personnel 
and subconsultants assigned to the construction project.  

The QA representative advises the resident engineer on matters affecting project QA/QC and 
has an onsite presence during all critical construction activities, including excavation, 
stormwater pipe and outfall installation, backfill, inspections of backfill materials for 
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acceptance, and interpretation of pre- or post-excavation surveys and post-backfill surveys. The 
QA representative regularly interacts and communicates with the Contractor, as necessary, to 
verify the Contractor’s compliance with construction QA/QC requirements. 

Site Health and Safety Officer 

Each company or organization working on the site is responsible for developing and 
implementing its own site health and safety program.   

Integral’s site health and safety officer (SHSO) (Zachary Estela, Integral) is responsible for 
overseeing the health and safety program for the City’s project management and QA team and 
administers the QA health and safety plan (HASP).  The SHSO also verifies that the Contractor 
performs its work activities in accordance with the site-specific construction HASP, ensures that 
the construction HASP is effectively implemented, and confirms that the removal action 
construction team is fully aware of the associated requirements.  

Community Involvement Representative 

The community involvement representative (Nanda Guajardo, Veda Environmental) is 
responsible for community outreach and communication as described in the community 
involvement plan (CIP; HSPA and Integral 2012).  The CIP sets the framework for notifying and 
interacting with residents and businesses that are impacted by the removal action, as well as 
other stakeholders and the public as a whole.  The community involvement representative 
reports directly to the project coordinator. 

Archaeologist 

The project archaeologist (Lynn Compas, Historic Research Associates, Inc.) is responsible for 
conducting archaeological monitoring, as needed, during ground-disturbing activities within 
native soils and at the interface of fill soils and native soils.  The project Archaeologist reports 
directly to the City’s resident engineer, and will notify the engineer if prehistoric or historic-
period archaeological materials have been encountered. 

3.3 CONSTRUCTION CONTRACTOR 

The Contractor shall perform the removal activities, including clearing, excavating, 
transporting, and disposing of contaminated soils; placing backfill; installing stormwater 
infrastructure; paving; and restoring landscaping.  The Contractor shall implement site controls 
to restrict unauthorized access, manage traffic, and minimize environmental impacts, and shall 
also monitor site activities for issues that could affect the health and safety of workers, 
subcontractors, visitors, and community members. 

These activities shall be completed in accordance with the construction drawings and project 
specifications, and the Contractor-provided work plans presented in this RAWP.  
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3.3.1 CONTRACTOR SELECTION 

The City has awarded the construction contract to Gary Merlino Construction Co., Inc. (GMCC), 
a qualified contractor selected through an open public bid process.  This process included the 
following activities and dates: 

• Advertisement for Bids   November 26, 2014 

• Pre-bid meetings    December 8 and 9, 2014 

• Issuance of Bid Addendum #1  December 12, 2014 

• Evaluation of Submitted Bids   December 17, 2014 

• Receipt of Contractor Qualifications  December 23, 2014 

• Notification of Contract Award  January 14, 2015 

• Contract Execution    February 5, 2015 

• City’s Notice to Proceed   February 9, 2015 

3.3.2 CONTRACTOR PERSONNEL 

The following contractor personnel have been assigned to the T-117 Adjacent Streets Cleanup 
and Stormwater Infrastructure removal action. 

Contractor Project Manager 

GMCC’s project manager (Patrick Hafferty) reports directly to the City’s resident engineer.  
GMCC’s project manager provides management of and direction to all contractor and 
subcontractor personnel, and has overall responsibility for executing the work in compliance 
with the latest version of the construction drawings and project specifications, including bid 
addendums and field changes. 

Contractor Remediation Lead 

GMCC’s remediation lead (Jim Blais) reports directly to GMCC’s project manager and is 
responsible for all activities and personnel associated with all soil excavation, handling, and 
disposal.  GMCC’s remediation lead has authority to direct GMCC’s superintendent in all 
matters pertaining to soil excavation, handling, and disposal including, but not limited to, the 
following: 

• Establishing work zones 

• Ensuring the use of appropriate personal protective equipment 

• Packaging and labeling of contaminated materials  
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• Documenting the transport and disposal of contaminated materials 

• Decontaminating personnel and equipment. 

Contractor Quality Control Manager 

GMCC’s QC manager (CQCM; Santanu Mowar, Pacific Geo Engineering) reports directly to 
GMCC’s project manager and is responsible for implementation and maintenance of the 
construction quality control plan (Section 4.11 of this RAWP).  GMCC’s CQCM is responsible 
for, but not limited to, the following: 

• Providing and maintaining an effective QC system for all construction tasks 

• Coordinating QC monitoring activities and preparing construction submittals 

• Monitoring QC activities to ensure conformance with authorized policies, procedures, 
contractor work plans (e.g., pollution prevention and mitigation plan, transport and 
disposal plan) and sound construction practices, as well as recommending 
improvements, as necessary 

• Overseeing monitoring activities related to the operation of the on-site water treatment 
facility and King County discharge authorization 

• Conducting other meetings with the construction team covering the requirements of the 
QC procedures presented in the Contractor’s QC plan (CQCP), and, as appropriate, the 
CQAP 

• Informing, identifying, and resolving nonconformance issues  

• Preparing and submitting electronically the daily construction QC reports to the City’s 
resident engineer and QA representative 

• Responding to/correcting nonconforming work and associated communication and 
documentation requirements 

• Preparing and tracking field change requests when required to obtain design 
engineering approval of requested field changes 

• Maintaining record drawings and construction redline drawings 

• Taking progress photographs and preparing and submitting weekly progress reports to 
the City’s resident engineer and QA representative. 

Contractor Superintendent 

GMCC’s superintendent (Dave Bidon) reports directly to GMCC’s project manager and 
provides day-to-day onsite management and direction to the construction contractor personnel.  
GMCC’s superintendent is responsible for executing the work in full compliance with the 
construction drawings and project specifications.  In addition, GMCC’s superintendent shall 
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verify proper operation and maintenance of equipment, manage subcontractors, and provide 
daily reports to the resident engineer.  GMCC’s superintendent is responsible for the following: 

• Coordinating with construction staff 

• Managing and coordinating all removal action subcontractors on the site 

• Ensuring completion of the construction in accordance with the construction drawings, 
project specifications, applicable codes and standards, and the approved RAWP 

• Ensuring completion of the project on schedule and within budget 

• Ensuring that appropriate change management procedures are in place to reliably track 
requested scope of work changes, evaluate their effects, and if approved, implement and 
document the changes 

• Ensuring that adequate site security, appropriate for the activities being performed, is 
maintained 

• Ensuring that construction equipment is properly serviced and used 

• Ensuring that an adequate labor force is assigned to the project with the proper training, 
education, experience, skills, tools, equipment, and materials to complete the 
construction and minimize potential impacts to the environment 

• Revising activities in response to observations, accidents, emergencies, or community 
complaints. 

Contractor Site Health and Safety Supervisor 

GMCC’s site health and safety supervisor (Don Robertson) reports directly to GMCC’s project 
manager and shall ensure that operations are performed in accordance with the site-specific 
construction HASP and the community HASP (CHASP).  GMCC’s site health and safety officer 
is responsible for, but not limited to, the following: 

• Supervising the health and safety of construction personnel relative to compliance with 
all applicable regulations 

• Ensuring that construction team members understand the requirements of the site-
specific construction HASP and the CHASP for work at the site  

• Conducting and documenting daily health and safety briefings 

• Exercising “stop work” authority when warranted by conditions 

• Ensuring that site personnel have received required training and maintaining 
documentation of such training on the project site 

• Supporting the superintendent in response to accidents, complaints, and incidents 
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• Functioning as a technical resource for all environmental, safety, loss, industrial, and 
hygiene issues. 

Water Treatment Plant Project Manager 

GMCC’s water treatment plant project manager (Patrick Hafferty) reports directly to GMCC’s 
project manager and shall be responsible for management of the owner’s stormwater storage 
facility during construction.  The water treatment plant project manager shall oversee 
modifications made as necessary to store and treat construction water in accordance with the 
contract and the owner’s discharge authorization with King County, and shall oversee all 
associated sampling, monitoring, and documentation.    

Water Treatment Plant Operator 

GMCC’s water treatment plant operator (Mike Hebert) reports directly to GMCC’s water 
treatment plant project manager and shall be responsible for operation and maintenance of the 
onsite water storage and treatment facility in accordance with the contract and the owner’s 
discharge authorization with King County. 

Surveyor 

GMCC’s independent licensed land surveyor (Ben Petersen, PLS, Inc.) shall provide 
documentation to determine acceptance of the work (excavation and backfilling), and shall 
prepare record drawings.  The independent surveyor is a land surveyor licensed in the State of 
Washington. 

Analytical Laboratory 

GMCC’s analytical laboratory (Analytical Resources, Inc.) is accredited by the National 
Environmental Laboratory Accreditation Program and Washington State Department of 
Ecology (Ecology), and shall perform analysis of import materials, as described in the 
specifications, and any additional waste characterization required by landfills or treatment and 
disposal facilities.  

Construction Monitoring and Testing 

GMCC’s construction monitoring and testing subcontractors (Pacific Geo Engineering) shall 
perform construction QC activities identified in the project specifications and this RAWP.  
Construction QC activities include, but are not limited to, air quality monitoring, noise 
monitoring, soil compaction testing, and material testing. 
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4 CONTRACTOR WORK PLAN 

The following GMCC-provided content contains detailed and specific designs, procedures, 
methods, and layouts for accomplishment of the Work as specified and delineated in the 
Contract Documents.  
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4.1 PROJECT WORK PLAN 
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Seattle City Light – Terminal 117 Adjacent Streets Cleanup & Stormwater 

Infrastructure 

Gary Merlino Construction Co., Inc. (GMCC) 

Project Work Plan 

Schedule Narrative 

This project will be divided into 5 separate, major work zones.  It was determined when scheduling the 

project that any further divisions were not conducive to completing the project within the contract time.  

In general, each work zone will involve demolition of surface improvements followed by soil removal to 

limits shown on drawings, demolition of existing utilities, storm drainage installation, domestic water 

installation, fill placement, and construction of new surface improvements.  Along S. Donovan St., there 

will be both temporary and permanent piling installation as well as the installation of permanent 

geoweb and slope anchorage. 

  Workzone 1 – Dallas Ave S, 17th to 14th (direction of work east to west) 

Workzone 2 – Dallas Ave S, 17th to Donovan (direction of work north to south) 

Workzone 3 – S Donovan St, Dallas to 14th (direction of work east to west) 

Workzone 4 – 17th Ave S, Dallas to Donovan (direction of work north to south) 

Workzone 5 – 16th Ave S, Dallas to Donovan (direction of work north to south) 

Landscaping will lag behind the completion of the other work in each work zone.  This is due to the 

specified planting season that does not begin until October 1st.  The sequence is also modified so that 

work on the Boeing property can be completed by October 31st.   

Construction of the storm outfall is scheduled to begin on June 15th.  Prior to this, the HDPE outfall pipe 

will be stubbed out of manhole #1 beyond the road construction limits of Dallas Ave. S. in order to allow 

street restoration work to be completed.  Beginning June 15th crews will work toward extending the pipe 

to the outfall location that falls within the tidal influence zone.  

Removal Action Methods & Equipment 

 

During demolition of surface improvements, asphalt and concrete will be loaded into trucks and 

disposed of in the same manner as co‐located contaminated soil.  Loading Zones are considered to be 

part of the Exclusion Zone.  They will be located on pavement and reestablished on a daily basis.  See 

Appendix D for work zone controls to be in place during contaminated soil removal.  Any spills of soil 

within the loading zone will be immediately swept for disposal. During soil removal to be disposed of at 
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Subtitle D facilities, dirt will be moved using a combination of an excavator, bulldozer, and a loader.  Dirt 

will be moved to a location where it can be loaded into a dump truck on an adjacent paved surface to 

avoid track out.  Material will then be hauled off site for disposal.  A sweeper truck will be “on call” at all 

times as well to remove any dirt from the pavement that may potentially generate dust or be tracked 

out.  All loads of contaminated materials hauled from the site shall be covered. 

 

For shallow excavations, pavement will first be removed, followed by excavation to the soil removal 

limits with an excavator only.  Soil will be direct loaded into a truck on a paved surface.  In general, for 

deep excavation areas, the steps would be the following: 

1. Remove pavement with excavator and load into truck. 

2. Push material with bulldozer to excavator or loader (bulldozer not to be used within 6" of soil 

removal limits) which will then load the material into a truck.   

3. Finish excavation to soil removal limit with excavator, avoiding tracking onto clean areas.  

Benching (excavation of a single or series of horizontal levels or steps usually with vertical or 

near vertical surfaces between levels) or bench cuts will be made with an excavator, direct 

loading the material into a truck. 

Also reference the Clearing, Demolition, and Excavation Plan for further description of excavation 

procedures to be used.  Prior to moving a piece of equipment from a contaminated soil excavation area 

onto a remediated area or out of the exclusion zone, it will need to be decontaminated.  The 

decontamination procedure for equipment will be the following: 

1. Move equipment onto a paved surface or solid surface lined with Visqueen. 

2. Brush down to remove loose soil and mud. 

3. If necessary, spray with Luminox to remove accumulated contamination.  

4. All rinsate will be collected and treated by the Active Stage Construction Water Treatment 

System (Reference the Site Water Management Plan) prior to being discharged into the 

combined sewer. 

5. All solids and Visqueen will be collected and disposed of in the same manner as the 

contaminated soil the equipment was used for.  

For disposal of Subtitle C soil, GMCC plans to have roll‐off containers delivered to the site.  Asphalt & 

dirt will be excavated in the same manner as above, and then loaded into the containers.  They will be 

kept covered and be emptied at an approved facility as necessary.   Reference the Health and Safety 

Plan for required PPE and other precautions during this work.   

Key Personnel  

Project Manager –  Patrick Hafferty 

Remediation Lead/Environmental Manager – Jim Blais 
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Project Superintendent – Dave Bidon 

Site Safety and Health Supervisor – Don Robertson 

QC Representative – Santanu Mowar (Pacific Geo Engineering) 

Subcontractors / Services 

Asphalt Paving – Icon Materials 

Surveying – PLS, Inc. 

Landscaping – Out West Landscape and Irrigation 

Quality Control – Pacific Geo Engineering 

Electrical – Prime Electric 

Disposal Facilities 

Concrete and Asphalt – Kangley Rock and Recycle 

Subtitle C & D Material – Republic Services and/or Waste Management 

Construction Debris – AW Regional Disposal 

Material Suppliers 

Concrete – Stoneway Concrete 

Aggregates – Quality Rock 

Manholes – TBD 

Pipe – TBD 

Bio‐Retention Soil – TBD 

 

 

Temp Facilities & Staging 

The field office for the engineer’s staff is anticipated to be located at the NW corner of 14th Ave. S. & 

Dallas Ave. S. as described in the contract documents.  This area will be utilized for a site dumpster and 

material storage as well.  A temporary sanitary facility will be provided at this location.  In addition, 

there will be portable sanitary facilities provided within the active work zone.  Employee parking will be 

provided at the staging area.  See Appendix A for reference. 
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Work Areas 

 To minimize the environmental risk and reduce impacts to local businesses and residents, the site will 

be divided into 5 major work zones, plus the storm outfall zone.  See Appendix B for reference.  For 

safety and liability reasons, public access within the current workzone will be restricted. Pedestrian 

access may be re‐established within the zone after it is stabilized with clean material and/or paved.  

Vehicle access will not be allowed until the zone is stabilized and/or paved. Access will be restored to 

each zone prior to moving on to the next zone.   

Onsite Equipment and Material Storage Areas 

Space on site is very limited.  The staging area at 14th & Dallas will be used as much as possible for 

material storage.  For short‐term storage, we intend to utilize areas outside of our active work zones, 

within the City right‐of‐way, but outside of the travelled roads for storage of small amounts of pipe, 

manholes, plant materials, & small aggregate stockpiles.  Equipment will be stored in the same manner, 

with the majority staying within our active work zones.   

A typical example of this would be to utilize Work Zone 2 (currently not in use for the public) for storage 

when working in Work Zone 1.  When work progresses into Work Zone 2, unused equipment would be 

relocated to the east end of Work Zone 3 and the East shoulder of 17th Ave. S. (Work Zone 4).  The water 

treatment system will be located at the site of the existing SPU storage tanks south of the intersection of 

17th Ave. S. & S. Donovan St. 

Loading Areas, Access, & Haul Routes 

Access and loading areas will be shifting throughout the project in order to keep on‐site transport of soil 

distances to a minimum.  Loading Zones will be established within the exclusion zone portion of the 

work, which shall be re‐established as work progresses from one portion of the zone to another Trucks 

will need to back in long distances at times to avoid having to drive through the exclusion zones to 

minimize track out.  Spotters will be used when backing, and as necessary.  See Appendix C for haul 

routes to import and export locations. 

Fenced Areas 

 Temporary chain‐link fence will be placed around the field office/material staging location.  A sign will 

be placed at the entrance to read “Construction Access Only.”  There will also be a sign, provided by SCL, 

which will ID this as a City and EPA project and have a contact phone number.  The fence will consist of 

6’ X 12’ fence panels with concrete block “feet.”  The same type of fence and sign will be used around 

our Exclusion and Contamination Reduction Zones on site.  The size and location of these zones within a 

given work zone will vary and will be reestablished on a daily basis.  All workers will be held responsible 

for enforcing authority for entry and exit requirements.    This will be overseen by the Superintendent 

and Site Safety and Health Supervisor.  The Site Safety and Health Supervisor will be ultimately 

responsible if this does not occur.  See Appendix D for signage to be in place at these zones. 
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Outside of the EZ and CRZ, traffic will be cordoned off from entering the site with signs and barrels as 

shown on the traffic control plans.  Pedestrian paths for local access to residences within a work zone 

will be defined with traffic delineators and rope.   

Exclusion and Contamination Reduction Zones 

One of our main purposes for dividing the site into work zones is to keep the size of the exclusion zone 

reasonable.  The Exclusion Zone will shift as work progresses.  We will have only one Exclusion and 

Contamination Reduction Zone at a time with the exception of during the storm outfall work.  There 

may be multiple entry points to an Exclusion Zone, but there will only be one exit point which will be 

through the Contamination Reduction Zone.  See Appendix D for example configurations. The procedure 

to be followed for decontamination will be posted near the hand and boot washing facilities.  It will read 

as the following: 

1. Brush loose mud and soil off boots, outer gloves and Tyvek onto Visqueen (to be disposed of in a 

lined receptacle). 

2. Step into first water wash tub and rinse boots. 

3. Step into second wash tub, washing and scrubbing boots with long‐handled brush and Alconox 

Luminox solution.   

4. Lift and rinse boots and outer gloves with clean water sprayer, capture rinsate in wash tub, step 

onto clean Visqueen. 

5. Remove outer gloves and Tyvek, containerize for characterization and disposal. 

6. Remove respirator, hardhat, and safety glasses.   Wipe down with Luminox and paper towels; 

rinse; and place on clean Visqueen. 

7. Remove inner gloves and dispose of them.  Wipe down respirator with alcohol pads; place on 

clean Visqueen. 

8. Wash hands and face before leaving Contamination Reduction Zone. A portable hand‐washing 

facility and appropriate supply of paper towels will be supplied by GMCC for this purpose. 
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Stabilized Construction Entrances 

Trucks will be kept on pavement as much as possible during excavation.  Due to the varying access 

points and deep soil removal excavation limits, constructing typical construction entrances does not 

seem practical for this project.   

EZs and CRZs will not encompass an entire work zone.  Access points for trucks and workers will be 

reestablished daily for each EZ.  Access points for work zones after contaminated soil removal will be 

used by trucks, equipment, and workers.    

When performing deep excavations, an excavator will be used, sitting near the same elevation as the 

truck.  It will reach down to pick soil up and load it into the truck.   Following excavation, access ramps 

will be made from gravel borrow that will remain mostly in place.  Rumble grates will also be used to 

help control track out.  A sweeper truck will be either on site or on call at all times as well.  If, for any 

reason, contaminated soil comes into contact with an access ramp, the top 6" will be removed and 

disposed of in the same manner as the contaminated soil that came into contact with it. 

Private Property Considerations 

This project will involve constant communication with adjacent property owners.  We believe the 

manner we have scheduled this project will keep impacts to a minimum.  That being said, the scope of 

work for this project involves removing soil several feet deep to the right‐of‐way limits.  During this time 

access from the street side will have to be blocked.  The majority of the residences and businesses have 

access to private property from the rear and/or adjacent streets.  For example, the South Park Marina 

has access to and from the Northwest that can be used.  This is shown in our Traffic Control Plan for 

Work Zone #1 included in Appendix E.  We will provide alternate access to the few residences & 

businesses that do not have existing secondary access.  This will be accomplished by constructing 

temporary pedestrian paths with gravel and/or cold mix asphalt.  

Our approach to constructing the project one street at a time reduces the duration of impacts.  We will 

work closely with SCL community outreach personnel as well as directly with property owners to 

maintain as much access as reasonably possible.   

Contractor Provided Permit List 

 Hydrant Permit ‐ To be acquired at time of site mobilization.
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Appendix A – Construction Staging 
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14th Ave. S.

Dallas Ave. S.

Material Staging

Parking

Dumpster

SCL Trailer

GMCC Trailer

Temp.
Sanitary
Facilities

Gate

Construction Staging Area
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Appendix B – Work Zones and Access Points 
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Work Zone 1

Outfall
Construction
Work Zone

Work Zone 2

Work Zone 4

Work Zone 3

Work Zone 5
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Work Zone 1

Outfall
Construction
Work Zone

Direction of Work

Access Point

Access Point

Access Point

Work Zone #1 Access Points

Access Point for
Outfall Construction

Temporary Storage
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Work Zone 2

Access Point

Access Point

Direction of Work

Work Zone 2 Access Points

Temporary Storage
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Work Zone 3

Work Zone #3 Access Points

Access Point

Access Point

Access Point

Direction of Work

Temporary Storage

 
4-23



 
4-24



Work Zone 4

Work Zone #4 Access Points

access Point

Access Point

Direction of Work

Temporary Storage
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Work Zone 5

Access Point

Access Point

Access Point

Work Zone #5 Access Points

Direction of Wiork

Temporary Storage
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Appendix C – Haul Routes 
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S Cloverdale St & 16th Ave S, Seattle, WA to 13579 Monster Rd SW, Renton, WA 9805... Page 1 of2 
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These directions are for planning purposes only. You may find that construction projects, traffic, weather, or other events may cause 
conditions to differ from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your 
route.
Map data ©2015 Google

Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left.

2. Turn right onto 14th Ave S go 338 ft
total 0.2 mi

3. Continue onto 16th Ave S
About 52 secs

go 0.5 mi
total 0.6 mi

S Cloverdale St & 16th Ave S, Seattle, WA

1. Head west on S Cloverdale St toward 14th Ave S go 0.1 mi
total 0.1 mi

4. Turn right onto E Marginal Way S
About 4 mins

go 2.2 mi
total 2.8 mi

5. Turn left onto S Boeing Access Rd
About 1 min

go 0.6 mi
total 3.4 mi

6. Turn right onto Martin Luther King Jr Way S
About 4 mins

go 2.4 mi
total 5.7 mi

7. Turn right onto 68th Ave S go 0.4 mi
total 6.1 mi

8. Continue onto Monster Rd SW
Destination will be on the right

go 0.2 mi
total 6.3 mi

13579 Monster Rd SW, Renton, WA 98057

Page 2 of 2S Cloverdale St & 16th Ave S, Seattle, WA to 13579 Monster Rd SW, Renton, WA 9805...

3/11/2015https://maps.google.com/maps?f=d&source=s_d&saddr=16th+Ave.+S.+%26+S.+Cloverda...
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S Cloverdale St & 16th Ave S, Seattle, WA to 2 1010 Cedar Grove Rd SE, Maple Valley, ... Page 1 of 2 
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These directions are for planning purposes only. You may find that construction projects, traffic, weather, or other events may cause 
conditions to differ from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your 
route.
Map data ©2015 Google

Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left.

S Cloverdale St & 16th Ave S, Seattle, WA

1. Head west on S Cloverdale St toward 14th Ave S go 0.1 mi
total 0.1 mi

2. Turn left onto 14th Ave S
About 1 min

go 0.3 mi
total 0.4 mi

4. Take the Hwy 99 S ramp to Tacoma go 0.2 mi
total 0.8 mi

3. Continue onto Des Moines Memorial Dr S go 0.2 mi
total 0.6 mi

6. Continue onto WA-599 S
About 2 mins

go 1.7 mi
total 4.1 mi

7. Take the Interstate 5 S exit on the left toward Interstate 405 go 0.5 mi
total 4.6 mi

5. Keep left at the fork, follow signs for WA-99 S and merge onto Hwy 99 S/WA-99 S
About 2 mins

go 1.6 mi
total 2.4 mi

8. Merge onto I-5 S
About 1 min

go 1.0 mi
total 5.6 mi

9. Take exit 154A on the left for 405 N toward Renton go 0.3 mi
total 5.9 mi

10. Continue onto I-405 N
About 4 mins

go 3.5 mi
total 9.5 mi

11. Take exit 4 to merge onto WA-169 S/Maple Valley Hwy toward Maple Valley/
Enumclaw
Continue to follow WA-169 S
About 11 mins

go 7.8 mi
total 17.3 mi

12. Turn left onto Cedar Grove Rd SE
Destination will be on the right

go 0.0 mi
total 17.3 mi

21010 Cedar Grove Rd SE, Maple Valley, WA 98038

Page 2 of 2S Cloverdale St & 16th Ave S, Seattle, WA to 21010 Cedar Grove Rd SE, Maple Valley, ...

3/11/2015https://maps.google.com/maps?f=d&source=s_d&saddr=16th+Ave.+S.+%26+S.+Cloverda...
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Directions to 3rd Ave S & S Lander St, Seattle,
WA
4.2 mi – about 10 mins

Loading...

©2015 Google - Map data ©2015 Google -

Page 1 of 2S Cloverdale St & 16th Ave S, Seattle, WA to 3rd Ave S & S Lander St, Seattle, WA - G...

3/11/2015https://maps.google.com/maps?f=d&source=s_d&saddr=16th+Ave.+S.+%26+S.+Cloverda...

Republic Services 3rd & Lander Facility

Waste:  Non-TSCA Contaminated Material (Subtitle D)
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These directions are for planning purposes only. You may find that construction projects, traffic, weather, or other events may cause 
conditions to differ from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your 
route.
Map data ©2015 Google

Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left.

1. Head west on S Cloverdale St toward 14th Ave S go 0.1 mi
total 0.1 mi

2. Turn right onto 14th Ave S go 338 ft
total 0.2 mi

3. Continue onto 16th Ave S
About 52 secs

go 0.5 mi
total 0.6 mi

4. Turn left onto E Marginal Way S
About 2 mins

go 1.0 mi
total 1.7 mi

5. Turn right onto 4th Ave S
About 6 mins

go 2.5 mi
total 4.1 mi

6. Turn left onto S Lander St go 223 ft
total 4.2 mi

S Cloverdale St & 16th Ave S, Seattle, WA

3rd Ave S & S Lander St, Seattle, WA

Page 2 of 2S Cloverdale St & 16th Ave S, Seattle, WA to 3rd Ave S & S Lander St, Seattle, WA - G...

3/11/2015https://maps.google.com/maps?f=d&source=s_d&saddr=16th+Ave.+S.+%26+S.+Cloverda...

 
4-36



Directions to 4700 Denver Ave S, Seattle, WA
98134
2.9 mi – about 8 mins

Loading...

©2015 Google - Map data ©2015 Google -

Page 1 of 2S Cloverdale St & 16th Ave S, Seattle, WA to 4700 Denver Ave S, Seattle, WA 98134 - ...

3/11/2015https://maps.google.com/maps?f=d&source=s_d&saddr=16th+Ave.+S.+%26+S.+Cloverda...

U.P. Argo Rail Yard (for rail shipment to Chemical Waste Management)

Waste:  TSCA
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These directions are for planning purposes only. You may find that construction projects, traffic, weather, or other events may cause 
conditions to differ from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your 
route.
Map data ©2015 Google

Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left.

2. Turn right onto 14th Ave S go 338 ft
total 0.2 mi

3. Continue onto 16th Ave S
About 52 secs

go 0.5 mi
total 0.6 mi

S Cloverdale St & 16th Ave S, Seattle, WA

1. Head west on S Cloverdale St toward 14th Ave S go 0.1 mi
total 0.1 mi

4. Turn left onto E Marginal Way S
About 2 mins

go 1.0 mi
total 1.7 mi

5. Turn right onto 4th Ave S
About 2 mins

go 0.8 mi
total 2.5 mi

6. Turn left onto S Dawson St go 348 ft
total 2.5 mi

7. Turn right onto 3rd Ave S
About 55 secs

go 0.2 mi
total 2.7 mi

8. 3rd Ave S turns slightly left and becomes Denver Ave S
Destination will be on the right

go 0.1 mi
total 2.9 mi

4700 Denver Ave S, Seattle, WA 98134

Page 2 of 2S Cloverdale St & 16th Ave S, Seattle, WA to 4700 Denver Ave S, Seattle, WA 98134 - ...

3/11/2015https://maps.google.com/maps?f=d&source=s_d&saddr=16th+Ave.+S.+%26+S.+Cloverda...
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Directions to 70 S Alaska St, Seattle, WA 98134
3.2 mi – about 7 mins

Loading...

©2015 Google - Map data ©2015 Google -

Page 1 of 2S Cloverdale St & 16th Ave S, Seattle, WA to 70 S Alaska St, Seattle, WA 98134 - Googl...

3/11/2015https://maps.google.com/maps?f=d&source=s_d&saddr=16th+Ave.+S.+%26+S.+Cloverda...

Waste Management Alaska Street Reload and Transfer Station

Waste:  Non TSCA Contaminated Material (Subtitle D)
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These directions are for planning purposes only. You may find that construction projects, traffic, weather, or other events may cause 
conditions to differ from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your 
route.
Map data ©2015 Google

Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left.

1. Head west on S Cloverdale St toward 14th Ave S
About 2 mins

go 0.5 mi
total 0.5 mi

2. Turn right onto the Washington 99 N ramp go 0.2 mi
total 0.7 mi

3. Merge onto WA-99 N
About 52 secs

go 0.5 mi
total 1.2 mi

4. Take the Washignton 99 N exit on the left toward Seattle
About 49 secs

go 0.3 mi
total 1.5 mi

5. Merge onto State Hwy 509 N
About 1 min

go 0.7 mi
total 2.2 mi

6. State Hwy 509 N turns slightly left and becomes E Marginal Way S
About 1 min

go 0.6 mi
total 2.8 mi

7. Turn right onto S Dawson St go 341 ft
total 2.9 mi

8. Turn left onto Colorado Ave S
About 1 min

go 0.3 mi
total 3.2 mi

9. Turn right onto S Alaska St
Destination will be on the right

go 253 ft
total 3.2 mi

S Cloverdale St & 16th Ave S, Seattle, WA

70 S Alaska St, Seattle, WA 98134

Page 2 of 2S Cloverdale St & 16th Ave S, Seattle, WA to 70 S Alaska St, Seattle, WA 98134 - Googl...

3/11/2015https://maps.google.com/maps?f=d&source=s_d&saddr=16th+Ave.+S.+%26+S.+Cloverda...
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Appendix D – Typical Exclusion Zone Setup 
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Exclusion Zone

Temp Fence or Traffic
Barricades w/ rope
during work hours. 
Fence used to
surround exclusion
zone during 
non-work hours.

Barricades &
Caution Tape
Delineating TSCA
Excavation Areas

Typical Exclusion Zone Setup #1

Contamination
Reduction Zone

Loading Zone - This is
within the Exclusion
Zone.  This area will be
swept regularly to
prevent tracking out
contamination.

Sign with 
Decontamination
Procedure

Lined Waste Receptacle

Hand Washing Facility

Boot Washing Facility

Barricades with
Caution Tape

Note:  These plans are schematic.  Shape and
exact access point orientation will vary.  The
purpose of these examples is to illustrate the
component of an EZ setup and make it clear that
anyone exiting the EZ must pass through the
CRZ.  Areas of a work zone outside of the EZ
and CRZ will be accessed using other points
such as "mid-work zone" access points.

Truck Access

Worker Access

Safe Zone
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Exclusion Zone

Temp Fence or Traffic
Barricades w/ rope
during work hours. 
Fence used to
surround exclusion
zone during 
non-work hours.

Typical Exclusion Zone Setup #2

Contamination
Reduction ZoneLoading Zone - Existing

Pavement in Place

Sign with 
Decontamination
Procedure

Lined Waste Receptacle

Hand Washing Facility

Boot Washing Facility

Barricades with
Caution Tape

Note:  This plan is to be used when road width
allows for trucks to travel on existing pavement
and be loaded alongside excavator.

Excavation
Limits

Truck Access

Worker Access

Loading Zone - This is
within the Exclusion
Zone.  This area will be
swept regularly to
prevent tracking out
contamination.

Safe Zone
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Appendix E – South Park Marina Access 
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= Non-Skid Steel
   Plates

= Uniformed Police
   Officer

= Direction of Traffic

= Work Zone
   Including Staging

Page #

� Open excavations to be covered and secured at the end of each working day 
� Travel Lanes to maintain 11’ width minimum 
� TCP devices and setup shall conform to SDOT TCM and MUTCD 
� Work zone to be delineated by cones/barrels/barricades/fencing 
� Access to businesses shall remain open during construction and off hours 

Traffic Control Plan Notes 

ROAD CLASS DEFINITIONS 
 CLASS I – Central Business District, University District 
 CLASS II – Arterial Streets 
 CLASS III – All partially or full controlled access arterial streets 
* Advance warning sign spacing depends on availability of curb space

** Vertical barricades, cones, tubular guideposts 

C
LA

S
S

 O
F 

R
O

A
D

 WARNING SIGN 
SPACING 

IN
FEET 

TAPER
LENGTH (L) 

IN
FEET 

CHANNELIZING DEVICE SPACING IN 
FEET (maximum) 

WARNING
SIGN

MIN. SIZE 
IN INCHES

VEHICLE 
BARRICADES 

& DRUMS 
OTHER** 

A B C
Lane Width 

Taper (S) Tangent Taper (S) Tangent 
10' 12' 

I *   75 90 Speed
limit

Speed
limit X 2 15 30 30X30 

II 150 150 75 150 200 Speed
limit

Speed
limit X 2 20 50 30X30 

III 350 350 350 450 540 Speed
limit

Speed
limit X 2 30 80 48X48 

Submittal Date: 
Project: 2013 AA
Location: Delridg
SDOT Project: #2
Contact: Patrick 
Contact Phone: 
Scope of Work: 
Dates: 1/7/13-1/
Working Hours: 
Metro: GMCC to

Traffic Control Plan Information 

 
Gary Merlino Construction Co., Inc. 

STSTTHISTSTLE
ST

EE SS
AAS AVA EA

SE S

DA LLLA
A

A
S

Terminal 117
8500 Dallas Ave. South of 16th Ave

179051
Eduardo Sanchez

206-786-2152
Demo & Restoration

7:00am - 4:00pm
GMCC will Coordinate with

Metro Regarding Stop Relocations,
Deactivations, and Closures

TBD

GMCC will coordinate with local residents & Businesses
regarding temporary closures and routes to accommodate
Business Access.

1 of 5

Work Zone 1
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T-117 Adjacent Streets and Stormwater  
Removal Action Work Plan June 17, 2015 

Integral Consulting Inc. 4-51  

4.2 PRELIMINARY CRITICAL PATH MANAGEMENT SCHEDULE 
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ID Task Name Duration Start Finish
1 T-117 Adjacent Streets Cleanup &

Stormwater Infrastructure
323 days Wed 2/11/15 Mon 5/23/16

2 Notice to Proceed 1 day Wed 2/11/15 Wed 2/11/15

3 Pre-Construction Conf. Submittals 6 days Thu 2/12/15 Fri 2/20/15

4 Pre-Construction Conference 1 day Fri 2/20/15 Fri 2/20/15

5 RAWP Submittals 25 days Thu 2/12/15 Thu 3/19/15

6 Owner RAWP Review Period 25 days Fri 2/27/15 Thu 4/2/15

7 Contractor Response to Owner RAWP
Comments

5 days Fri 4/3/15 Thu 4/9/15

8 USEPA Review (Contract Suspended) 20 days Tue 4/14/15 Mon 5/11/15

9 Contractor Response to Owner RAWP
Comments

12 days Tue 5/12/15 Thu 5/28/15

10 Owner RAWP Review Period 12 days Wed 5/13/15 Fri 5/29/15

11 USEPA 2nd Review (Contract
Suspended)

10 days Wed 5/20/15 Fri 6/12/15

12 Mobilization 5 days Mon 6/22/15 Fri 6/26/15

13 Initial Survey & Layout 10 days Mon 6/22/15 Mon 7/6/15

14 Water Treatment System Setup 10 days Mon 6/22/15 Mon 7/6/15

15 Work Zone 1 - Dallas Ave. S. -  14th
Ave. S. to 17th Ave. S.

68 days Tue 7/7/15 Fri 10/9/15

16 Traffic Control Setup 1 day Tue 7/7/15 Tue 7/7/15

17 Install TESC 2 days Tue 7/7/15 Wed 7/8/15

18 Asphalt Demolition 3 days Thu 7/9/15 Mon 7/13/15

19 Excavate to Subgrade 7 days Tue 7/14/15 Wed 7/22/15

20 Install Water Main & Hydrant 4 days Fri 7/24/15 Wed 7/29/15

21 Testing & Purities 10 days Thu 7/30/15 Wed 8/12/15

22 Connection to Ex. Main by SPU 1 day Thu 8/13/15 Thu 8/13/15

23 Install Storm Main MH #1 to MH
#3

5 days Thu 7/16/15 Wed 7/22/15

24 Stub Outfall Pipe Beyond roadway 1 day Thu 7/23/15 Thu 7/23/15

25 Install Storm Main MH #1 to MH
#4

2 days Fri 7/24/15 Mon 7/27/15

26 Install Filterra CB 1 day Tue 7/28/15 Tue 7/28/15

27 Install Storm Laterals 2 days Wed 7/29/15 Thu 7/30/15

28 Testing, Flushing, & CCTV
Inspection of Storm Lines

2 days Fri 7/31/15 Mon 8/3/15

29 Place Gravel Borrow 6 days Thu 7/30/15 Thu 8/6/15

30 Place Type 2 3 days Fri 8/14/15 Tue 8/18/15

2/11 5/23
T-117 Adjacent Streets Cleanup & Stormwater Infrastructure

2/12 2/20
Pre-Construction Conf. Submittals

6/22 6/26
Mobilization

6/22 7/6
Initial Survey & Layout

6/22 7/6
Water Treatment System Setup

7/7 10/9
Work Zone 1 - Dallas Ave. S. -  14th Ave. S. to 17th Ave. S.

7/7 7/7
Traffic Control Setup

7/7 7/8
Install TESC

7/9 7/13
Asphalt Demolition

7/14 7/22
Excavate to Subgrade

7/24 7/29
Install Water Main & Hydrant

7/30 8/12
Testing & Purities

8/13 8/13
Connection to Ex. Main by SPU

7/16 7/22
Install Storm Main MH #1 to MH #3

7/23 7/23
Stub Outfall Pipe Beyond roadway

7/31 8/3
Testing, Flushing, & CCTV Inspection of Storm Lines

8/14 8/18
Place Type 2

January February March April May June July August September October November December January February March April May June

Task

Critical Task

Milestone

Summary

Rolled Up Task

Rolled Up Critical Task

Rolled Up Milestone

Rolled Up Progress

Split

External Tasks

Project Summary

Group By Summary

Progress

Deadline

Page 1

Project: Baseline CPM Schedule
Date: Fri 6/26/15
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ID Task Name Duration Start Finish
31 Install Curb & Gutter 3 days Wed 8/19/15 Fri 8/21/15

32 HMA Pavement 2 days Tue 8/25/15 Wed 8/26/15

33 Excavate Bioretention Cell #A to
Subgrade

2 days Thu 8/27/15 Fri 8/28/15

34 Rough-in Soil & Filtration Media
for Bioretention Cell #A

5 days Mon 8/31/15 Fri 9/4/15

35 Install Concrete Presettling Cell 1 day Tue 9/8/15 Tue 9/8/15

36 Install Conduit & HH 1 day Thu 8/27/15 Thu 8/27/15

37 Install Irrigation Sleeves 1 day Fri 8/28/15 Fri 8/28/15

38 D/W & Sidewalk Grading 3 days Wed 8/26/15 Fri 8/28/15

39 D/W & Sidewalk Concrete 7 days Fri 8/28/15 Tue 9/8/15

40 Install Bollards 2 days Wed 9/9/15 Thu 9/10/15

41 Irrigation & Landscaping 10 days Mon 9/28/15 Fri 10/9/15

42 Storm Outfall Construction 12 days Fri 7/24/15 Mon 8/10/15

43 Install Access Ramp 1 day Fri 7/24/15 Fri 7/24/15

44 Excavate for Outfall Pipe 9 days Mon 7/27/15 Thu 8/6/15

45 Install & Backfill 18" HDPE Pipe
Incl. Trench Plugs

10 days Tue 7/28/15 Mon 8/10/15

46 Work Zone 2 - Dallas Ave. S. - 17th
Ave. S. to Sta 12+14.4

86 days Wed 9/9/15 Wed 1/13/16

47 Traffic Control Setup 1 day Wed 9/9/15 Wed 9/9/15

48 Install TESC 1 day Wed 9/9/15 Wed 9/9/15

49 Sidewalk Removal 1 day Thu 9/10/15 Thu 9/10/15

50 Asphalt Demo. 2 days Fri 9/11/15 Mon 9/14/15

51 Excavate to Subgrade 5 days Tue 9/15/15 Mon 9/21/15

52 Electrical Demolition 1 day Thu 9/17/15 Thu 9/17/15

53 Underground Utility Demolition 5 days Fri 9/18/15 Thu 9/24/15

54 Install Storm Main MH #4 to MH
#5B

4 days Fri 9/25/15 Wed 9/30/15

55 Install & Protect Filterra CB 1 day Thu 10/1/15 Thu 10/1/15

56 Install Storm Laterals 2 days Fri 10/2/15 Mon 10/5/15

57 Testing, Flushing, & CCTV
Inspection of Storm Lines

2 days Tue 10/6/15 Wed 10/7/15

58 Place Gravel Borrow 4 days Tue 10/6/15 Fri 10/9/15

59 Place Type 2 2 days Mon 10/12/15 Tue 10/13/15

60 F/R/P Seatwalls 8 days Tue 10/13/15 Thu 10/22/15

8/19 8/21
Install Curb & Gutter

8/25 8/26
HMA Pavement

8/27 8/28
Excavate Bioretention Cell #A to Subgrade

8/31 9/4
Rough-in Soil & Filtration Media for Bioretention Cell #A

9/8 9/8
Install Concrete Presettling Cell

8/27 8/27
Install Conduit & HH

8/28 8/28
Install Irrigation Sleeves

8/26 8/28
D/W & Sidewalk Grading

8/28 9/8
D/W & Sidewalk Concrete

9/9 9/10
Install Bollards

9/28 10/9
Irrigation & Landscaping

7/24 8/10
Storm Outfall Construction

7/24 7/24
Install Access Ramp

7/27 8/6
Excavate for Outfall Pipe

7/28 8/10
Install & Backfill 18" HDPE Pipe Incl. Trench Plugs

9/9 1/13
Work Zone 2 - Dallas Ave. S. - 17th Ave. S. to Sta 12+14.4

9/9 9/9
Traffic Control Setup

9/9 9/9
Install TESC

9/10 9/10
Sidewalk Removal

9/11 9/14
Asphalt Demo.

9/15 9/21
Excavate to Subgrade

9/17 9/17
Electrical Demolition

9/18 9/24
Underground Utility Demolition

9/25 9/30
Install Storm Main MH #4 to MH #5B

10/1 10/1
Install & Protect Filterra CB

10/2 10/5
Install Storm Laterals

10/6 10/7
Testing, Flushing, & CCTV Inspection of Storm Lines

10/6 10/9
Place Gravel Borrow

10/12 10/13
Place Type 2

10/13 10/22
F/R/P Seatwalls

January February March April May June July August September October November December January February March April May June

Task

Critical Task

Milestone

Summary

Rolled Up Task

Rolled Up Critical Task

Rolled Up Milestone

Rolled Up Progress

Split

External Tasks

Project Summary

Group By Summary

Progress

Deadline

Page 2

Project: Baseline CPM Schedule
Date: Fri 6/26/15
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ID Task Name Duration Start Finish
61 Install Irrigation Sleeves 1 day Wed 10/14/15 Wed 10/14/15

62 Concrete Planking 5 days Tue 10/20/15 Mon 10/26/15

63 Fine Grade Type 2 1 day Tue 10/27/15 Tue 10/27/15

64 HMA 1 day Wed 10/28/15 Wed 10/28/15

65 Install Filtration Media & Bioret.
Soil Cells #G, #H1, & #H2

3 days Thu 10/29/15 Mon 11/2/15

66 Install Presettling Cells 2 days Tue 11/3/15 Wed 11/4/15

67 Irrigation & Landscaping 15 days Tue 12/22/15 Wed 1/13/16

68 Work Zone 3 - S. Donovan St. 101 days Wed 9/9/15 Thu 2/4/16

69 Pile Procurement 40 days Wed 9/9/15 Tue 11/3/15

70 Traffic Control Setup 1 day Thu 10/29/15 Thu 10/29/15

71 Install TESC & Tree Protection 2 days Thu 10/29/15 Fri 10/30/15

72 Remove Fence 1 day Fri 10/30/15 Fri 10/30/15

73 Clearing & Grubbing 2 days Fri 10/30/15 Mon 11/2/15

74 Cut Temp. Slopes at Soldier Pile
Location

2 days Tue 11/3/15 Wed 11/4/15

75 Remove Guardrail 1 day Tue 11/3/15 Tue 11/3/15

76 Temp Disconnect Power to 1437
S. Donovan St.

1 day Wed 11/4/15 Wed 11/4/15

77 Install Geoweb Piles 4 days Wed 11/4/15 Mon 11/9/15

78 Install Soldier Piles 2 days Tue 11/10/15 Thu 11/12/15

79 Complete Soil Removal East of
17th

4 days Mon 11/16/15 Thu 11/19/15

80 Install Timber Lagging 3 days Tue 11/17/15 Thu 11/19/15

81 Remove Ex. Water & Storm 2 days Fri 11/20/15 Mon 11/23/15

82 Place Gravel Borrow East of 17th 3 days Tue 11/24/15 Mon 11/30/15

83 Demo Temp Piling 1 day Wed 11/25/15 Wed 11/25/15

84 Install Irrigation Sleeves 1 day Mon 11/30/15 Mon 11/30/15

85 Place Type 2 East of 17th 1 day Tue 12/1/15 Tue 12/1/15

86 F/R/P Seatwalls 5 days Wed 12/2/15 Tue 12/8/15

87 Concrete Planking 2 days Wed 12/9/15 Thu 12/10/15

88 Fine Grade Type 2 East of 17th 1 day Fri 12/11/15 Fri 12/11/15

89 HMA Pavement East of 17th 1 day Mon 12/14/15 Mon 12/14/15

90 Irrigation & Landscaping - Boeing
Property

15 days Tue 12/1/15 Mon 12/21/15

10/14 10/14
Install Irrigation Sleeves

10/20 10/26
Concrete Planking

10/27 10/27
Fine Grade Type 2

10/28 10/28
HMA

10/29 11/2
Install Filtration Media & Bioret. Soil Cells #G, #H1, & #H2

11/3 11/4
Install Presettling Cells

12/22 1/13
Irrigation & Landscaping

9/9 2/4
Work Zone 3 - S. Donovan St.

9/9 11/3
Pile Procurement

10/29 10/29
Traffic Control Setup

10/29 10/30
Install TESC & Tree Protection

10/30 10/30
Remove Fence

10/30 11/2
Clearing & Grubbing

11/3 11/4
Cut Temp. Slopes at Soldier Pile Location

11/3 11/3
Remove Guardrail

11/4 11/4
Temp Disconnect Power to 1437 S. Donovan St.

11/4 11/9
Install Geoweb Piles

11/10 11/12
Install Soldier Piles

11/16 11/19
Complete Soil Removal East of 17th

11/17 11/19
Install Timber Lagging

11/20 11/23
Remove Ex. Water & Storm

11/24 11/30
Place Gravel Borrow East of 17th

11/25 11/25
Demo Temp Piling

11/30 11/30
Install Irrigation Sleeves

12/1 12/1
Place Type 2 East of 17th

12/2 12/8
F/R/P Seatwalls

12/9 12/10
Concrete Planking

12/11 12/11
Fine Grade Type 2 East of 17th

12/14 12/14
HMA Pavement East of 17th

12/1 12/21
Irrigation & Landscaping - Boeing Property

January February March April May June July August September October November December January February March April May June

Task

Critical Task

Milestone

Summary

Rolled Up Task

Rolled Up Critical Task

Rolled Up Milestone

Rolled Up Progress

Split

External Tasks

Project Summary

Group By Summary

Progress

Deadline

Page 3

Project: Baseline CPM Schedule
Date: Fri 6/26/15
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ID Task Name Duration Start Finish
91 Install Fence 3 days Thu 12/17/15 Mon 12/21/15

92 Completion of Work Requiring
Boeing Access

0 days Mon 12/21/15 Mon 12/21/15

93 Asphalt Demolition 2 days Thu 11/5/15 Fri 11/6/15

94 Cut Slopes for Geoweb & Altra
Slope Install

2 days Tue 11/10/15 Thu 11/12/15

95 Install Geoweb & Altra Slope
Stabilization

9 days Fri 11/13/15 Wed 11/25/15

96 Install Guardrail 1 day Mon 11/30/15 Mon 11/30/15

97 Excavate for Road Subgrade 2 days Wed 12/2/15 Thu 12/3/15

98 Install Water at 17th Int. Incl. SPU
Connection

12 days Thu 12/3/15 Fri 12/18/15

99 Place Gravel Borrow from 17th
Ave. S. to West

2 days Fri 12/18/15 Mon 12/21/15

100 Install Type 2 from 17th Ave. S. to
West

2 days Tue 12/22/15 Wed 12/23/15

101 Install Curb & Gutter 3 days Thu 12/24/15 Tue 12/29/15

102 HMA Pavement 1 day Thu 12/31/15 Thu 12/31/15

103 Complete Irrigation & Landscaping 15 days Thu 1/14/16 Thu 2/4/16

104 Work Zone 4 - 17th Ave. S. 46 days Mon 1/4/16 Wed 3/9/16

105 Traffic Control Setup 1 day Mon 1/4/16 Mon 1/4/16

106 Install TESC 1 day Mon 1/4/16 Mon 1/4/16

107 Fence Demo. 1 day Tue 1/5/16 Tue 1/5/16

108 Asphalt Demo. 2 days Tue 1/5/16 Wed 1/6/16

109 Electrical Demolition 1 day Thu 1/7/16 Thu 1/7/16

110 Remove Retaining Wall & Eco.
Blocks

1 day Thu 1/7/16 Thu 1/7/16

111 Excavate to Subgrade 7 days Fri 1/8/16 Tue 1/19/16

112 Pilot Infiltration Test 2 days Fri 1/22/16 Mon 1/25/16

113 Support Utilities 4 days Wed 1/13/16 Tue 1/19/16

114 Construct Support Walls for
Bioretention Cells #D & #E

10 days Wed 1/20/16 Tue 2/2/16

115 Remove Storm Drainage 1 day Wed 1/20/16 Wed 1/20/16

116 Install Storm Main MH #4 to MH
#8

2 days Thu 1/21/16 Fri 1/22/16

117 Install Storm Laterals 3 days Mon 1/25/16 Wed 1/27/16

118 Testing, Flushing, & CCTV
Inspection of Storm Lines

2 days Thu 1/28/16 Fri 1/29/16

119 Place Gravel Borrow 5 days Wed 1/27/16 Tue 2/2/16

120 Place Type 2 2 days Wed 2/3/16 Thu 2/4/16

12/17 12/21
Install Fence

12/21 12/21
Completion of Work Requiring Boeing Access

11/5 11/6
Asphalt Demolition

11/10 11/12
Cut Slopes for Geoweb & Altra Slope Install

11/13 11/25
Install Geoweb & Altra Slope Stabilization

11/30 11/30
Install Guardrail

12/2 12/3
Excavate for Road Subgrade

12/3 12/18
Install Water at 17th Int. Incl. SPU Connection

12/18 12/21
Place Gravel Borrow from 17th Ave. S. to West

12/22 12/23
Install Type 2 from 17th Ave. S. to West

12/24 12/29
Install Curb & Gutter

12/31 12/31
HMA Pavement

1/14 2/4
Complete Irrigation & Landscaping

1/4 3/9
Work Zone 4 - 17th Ave. S.

1/4 1/4
Traffic Control Setup

1/4 1/4
Install TESC

1/5 1/5
Fence Demo.

1/5 1/6
Asphalt Demo.

1/7 1/7
Electrical Demolition

1/7 1/7
Remove Retaining Wall & Eco. Blocks

1/8 1/19
Excavate to Subgrade

1/22 1/25
Pilot Infiltration Test

1/13 1/19
Support Utilities

1/20 2/2
Construct Support Walls for Bioretention Cells #D & #E

1/20 1/20
Remove Storm Drainage

1/21 1/22
Install Storm Main MH #4 to MH #8

1/25 1/27
Install Storm Laterals

1/28 1/29
Testing, Flushing, & CCTV Inspection of Storm Lines

1/27 2/2
Place Gravel Borrow

2/3 2/4
Place Type 2

January February March April May June July August September October November December January February March April May June

Task

Critical Task

Milestone

Summary

Rolled Up Task

Rolled Up Critical Task

Rolled Up Milestone

Rolled Up Progress

Split

External Tasks

Project Summary

Group By Summary

Progress

Deadline
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ID Task Name Duration Start Finish
121 Install Curb & Gutter 2 days Fri 2/5/16 Mon 2/8/16

122 Install Conc. Support Wall at 17th
& Donovan

5 days Fri 2/5/16 Thu 2/11/16

123 Fine Grade Type 2 1 day Fri 2/12/16 Fri 2/12/16

124 HMA Pavement 1 day Tue 2/16/16 Tue 2/16/16

125 Rough-in Filtration Media &
Bioretention Soil

4 days Wed 2/17/16 Mon 2/22/16

126 Install Presettling Cells 2 days Tue 2/23/16 Wed 2/24/16

127 Install Irrigation Sleeves 2 days Tue 2/23/16 Wed 2/24/16

128 Irrigation & Landscaping 10 days Thu 2/25/16 Wed 3/9/16

129 Install Fence 3 days Mon 3/7/16 Wed 3/9/16

130 Install Pavement Markings 1 day Wed 3/9/16 Wed 3/9/16

131 Work Zone 5 - 16th Ave. S. 66 days Wed 2/17/16 Wed 5/18/16

132 Traffic Control Setup 1 day Wed 2/17/16 Wed 2/17/16

133 Install TESC 1 day Wed 2/17/16 Wed 2/17/16

134 Tree Removal 1 day Thu 2/18/16 Thu 2/18/16

135 Sidewalk Demo. 1 day Thu 2/18/16 Thu 2/18/16

136 Asphalt Demo. 2 days Fri 2/19/16 Mon 2/22/16

137 Excavate to Subgrade 3 days Tue 2/23/16 Thu 2/25/16

138 Remove Ex. Storm Drainage 1 day Fri 2/26/16 Fri 2/26/16

139 Install Water Incl. SPU Connection 12 days Mon 2/29/16 Tue 3/15/16

140 Install Storm Main MH #2 to MH
#7

5 days Wed 3/2/16 Tue 3/8/16

141 Install & Protect Filterra CBs 1 day Wed 3/9/16 Wed 3/9/16

142 Install Storm Laterals 5 days Thu 3/10/16 Wed 3/16/16

143 Testing, Flushing, & CCTV
Inspection of Storm Lines

2 days Thu 3/17/16 Fri 3/18/16

144 Place Gravel Borrow 3 days Wed 3/16/16 Fri 3/18/16

145 Excavate Bioretention Cells #B,
#C & #F

6 days Mon 3/21/16 Mon 3/28/16

146 Place Type 26, Filtration Media &
Bioretention Soil

6 days Tue 3/22/16 Tue 3/29/16

147 Install Irrigation Sleeves 1 day Mon 3/21/16 Mon 3/21/16

148 Place Type 2 3 days Wed 3/30/16 Fri 4/1/16

149 Install Curb & Gutter 7 days Mon 4/4/16 Tue 4/12/16

150 Fine Grade Type 2 1 day Wed 4/13/16 Wed 4/13/16

2/5 2/8
Install Curb & Gutter

2/5 2/11
Install Conc. Support Wall at 17th & Donovan

2/12 2/12
Fine Grade Type 2

2/16 2/16
HMA Pavement

2/17 2/22
Rough-in Filtration Media & Bioretention Soil

2/23 2/24
Install Presettling Cells

2/23 2/24
Install Irrigation Sleeves

2/25 3/9
Irrigation & Landscaping

3/7 3/9
Install Fence

3/9 3/9
Install Pavement Markings

2/17 5/18
Work Zone 5 - 16th Ave. S.

2/17 2/17
Traffic Control Setup

2/17 2/17
Install TESC

2/18 2/18
Tree Removal

2/18 2/18
Sidewalk Demo.

2/19 2/22
Asphalt Demo.

2/23 2/25
Excavate to Subgrade

2/26 2/26
Remove Ex. Storm Drainage

2/29 3/15
Install Water Incl. SPU Connection

3/2 3/8
Install Storm Main MH #2 to MH #7

3/9 3/9
Install & Protect Filterra CBs

3/10 3/16
Install Storm Laterals

3/17 3/18
Testing, Flushing, & CCTV Inspection of Storm Lines

3/16 3/18
Place Gravel Borrow

3/21 3/28
Excavate Bioretention Cells #B, #C & #F

3/22 3/29
Place Type 26, Filtration Media & Bioretention Soil

3/21 3/21
Install Irrigation Sleeves

3/30 4/1
Place Type 2

4/4 4/12
Install Curb & Gutter

4/13 4/13
Fine Grade Type 2

January February March April May June July August September October November December January February March April May June

Task

Critical Task

Milestone

Summary

Rolled Up Task

Rolled Up Critical Task

Rolled Up Milestone

Rolled Up Progress
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Project Summary

Group By Summary
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ID Task Name Duration Start Finish
151 HMA Pavement 2 days Thu 4/14/16 Fri 4/15/16

152 Install Presettling Cells 2 days Mon 4/18/16 Tue 4/19/16

153 D/W & Sidewalk Grading 5 days Mon 4/18/16 Fri 4/22/16

154 D/W & Sidewalk Concrete (Incl.
Planking)

8 days Thu 4/21/16 Mon 5/2/16

155 Irrigation & Landscaping 15 days Thu 4/28/16 Wed 5/18/16

156 Notification of Substantial Completion 0 days Wed 5/18/16 Wed 5/18/16

157 Request for final Inspection 0 days Wed 5/18/16 Wed 5/18/16

158 Correction of Deficiencies 3 days Thu 5/19/16 Mon 5/23/16

159 Physical Completion 0 days Mon 5/23/16 Mon 5/23/16

4/14 4/15
HMA Pavement

4/18 4/19
Install Presettling Cells

4/18 4/22
D/W & Sidewalk Grading

4/21 5/2
D/W & Sidewalk Concrete (Incl. Planking)

4/28 5/18
Irrigation & Landscaping

5/18 5/18
Notification of Substantial Comple

5/18 5/18
Request for final Inspection

5/19 5/23
Correction of Deficiencies

5/23 5/23
Physical Completion

January February March April May June July August September October November December January February March April May June

Task

Critical Task

Milestone

Summary

Rolled Up Task

Rolled Up Critical Task

Rolled Up Milestone

Rolled Up Progress

Split

External Tasks

Project Summary

Group By Summary

Progress

Deadline
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Project: Baseline CPM Schedule
Date: Fri 6/26/15
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Gary Merlino Construction Company, Inc. 1 

SITE-SPECIFIC HEALTH & SAFETY PLAN 
Terminal 117 Adjacent Streets Cleanup & Stormwater Infrastructure 

Seattle, Washington 

1.0 ADMINISTRATIVE INFORMATION 

Project Name: Terminal 117 Adjacent Streets Cleanup & Stormwater Infrastructure 

Project Start Date: April 2015  GMCC Project Number: 2015-001 

Project Address: ~8660 Dallas Avenue South, Seattle, WA 

Project Manager: Patrick Hafferty (GMCC)  

Telephone No.: (206) 762-9125 office/(206) 391-4938 cell 

Site Safety and Health Supervisor: Don Robertson (GMCC) 

Telephone No.: (206) 762-9125 office/(206) 786-3651 cell 

Superintendent: Dave Bidon (GMCC) 

Telephone No.: (206) 762-9125 office/(206) 255-2620 cell  
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2.0 PURPOSE 

This Site-Specific Health and Safety Plan (HASP) outlines the health and safety procedures 

that shall be followed during the field work conducted under the contract for the Terminal 117 

Adjacent Streets Cleanup & Stormwater Infrastructure Project (the site).  The observance and 

practice of the procedures in this plan are mandatory for all Gary Merlino Construction 

Company, Inc. (GMCC), employees at the site.  All contractors, subcontractors and authorized 

site visitors shall follow the requirements of this plan as well. GMCC shall be responsible for 

the protection and health and safety of its personnel, subcontractors, and all authorized 

visitors to the job site, and shall conducted its activities in accordance with this HASP and 

project related HASPs. 

This plan defines site-specific hazards and controls to prevent injury and illness among 

GMCC's personnel, subcontractors and authorized site visitors. 

This plan has been reviewed by the Project Manager and Site Safety and Health Supervisor.  

Prior to entering the site, GMCC personnel shall read this plan and be familiar with health and 

safety procedures required when working on site.  A copy of the plan shall be available on site 

for inspection and review. 

Prior to the start of work this plan will also be approved and signed by a Certified Industrial 

Hygienist.  This will be David Newman of Med-Tox Northwest. 
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3.0 PROJECT DESCRIPTION 

The Terminal 117 (T-117) site is an early action area (EAA) within the Lower Duwamish 

Waterway (LDW) Superfund site in Seattle, Washington.  The City of Seattle (City) is 

conducting, under U.S. Environmental Protection Agency (EPA) oversight, a non-time critical 

removal action (NTCRA) to address contaminants of concern (COCs) in the Adjacent Streets 

near the T-117 Site.  Gary Merlino Construction Company, Inc. was contracted by Seattle City 

Light (SCL) to conduct the below listed elements of work. 

This HASP addresses the hazards associated with the following elements of work: excavation, 

hauling, and disposal of approximately 20,000 tons contaminated material and 150 tons of 

TSCA Waste; removal and replacement of pavement, sidewalks, and curb in the right of way; 

installation of approximately 1,700 linear feet of storm water pipe in the right of way; 

installation of approximately 200 linear feet of outfall storm water pipe that discharges into the 

Lower Duwamish Waterway; installation of biofiltration units and bioretention swales in the 

right of way; construction of soldier piles and geoweb piles; site restoration, landscaping, and 

planting.  

The project is situated in Township 24 North, Range 4 East, Sections 37 and 42, Willamette 

Meridian, in the South Park Community of Seattle, in King County, WA.  The project area 

includes portions of 16th Avenue South, 17th Avenue South, Dallas Avenue South and South 

Donovan Street.   

4.0 PRIMARY RESPONSIBILITIES 

The field responsibilities of the primary representatives who will oversee health and safety 

during site activities are described in this section. 

4.1 PROJECT MANAGER 

The Project Manager (PM) will have overall responsibility for the success of the project, 

including the successful implementation of this HASP.  The PM will review health and safety 

issues as needed and as consulted and will have the authority to reallocate resources and 

personnel to safely accomplish the field work. 

In addition the PM shall: 

1. Oversee all GMCC personnel, and its subcontractors involved in the construction 
and remedial activities at the site and vicinity; 

2. Make the Site Safety and Health Supervisor aware of all pertinent project 
developments and plans; 
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3. Make available the resources that are necessary for a safe working environment; 

4. Maintain communications with the Owner, as necessary; and 

5. Verify that all GMCC project personnel, its subcontractors and authorized visitors 
have received required training, are aware of the potential hazards associated with 
site operations, have been instructed in the work practices necessary for personal 
health and safety, and are familiar with the site HASP’s procedures for all 
scheduled activities and for dealing with emergencies. 

4.2 SITE SAFETY AND HEALTH SUPERVISOR 

The Site Safety and Health Supervisor (SSHS) shall: 

1. Advise project manager and project personnel on all health and safety aspects of 
construction and remedial activities conducted by GMCC personnel, and its 
subcontractors at the site and vicinity; 

2. Specify required exposure monitoring to assess site health and safety conditions; 

3. Review any accident/incident reports and make corrective action 
recommendations; 

4. Modify the site HASP as required based on accidents/incidents and findings 
regarding site hazards and work practices; 

5. Report all accidents/incidents and findings regarding personnel exposure, site 
hazards, and work practices to the PM;  

6. Suspend hazardous site work if the SSHS believes that GMCC's personnel, its 
subcontractor’s personnel or authorized visitors are or may be exposed to an 
immediate health hazard. 

7. Ensure that appropriate personal protective equipment is available for GMCC site 
personnel, its subcontractors and authorized visitors and enforce proper utilization 
of personal protective equipment by all on-site personnel; 

8. Ensure that all GMCC, subcontractor and authorized visitors have received 
required training, are aware of the potential hazards associated with site 
operations, have been instructed in the work practices necessary for personal 
health and safety, and are familiar with the site HASP’s procedures for all 
scheduled activities and for dealing with emergencies; 

4.3 SUPERINTENDENT 

The Superintendent shall: 

1. Maintain control of the site and direct daily site operations to be consistent with 
applicable environmental and health and safety regulations, site work plans and 
this project HASP, and enforce safe work practices and proper utilization of 
personal protective equipment by all on-site GMCC and subcontractor personnel; 
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2. With guidance from the SSHS, observe GMCC's and subcontractor’s procedures 
with respect to health and safety.  If the Superintendent believes that GMCC's or a 
subcontractor’s personnel are or may be exposed to an imminent health hazard, 
the Superintendent shall suspend the hazardous site work coordinating that 
suspension through the PM or SSHS.  If site personnel may not have required 
protective equipment, the Superintendent shall consult with the SSHS before 
proceeding with the work; 

3. Implement the site HASP and report any observed significant differences from the 
site conditions anticipated in the plan to the project manager; 

4. Conduct site safety briefings as needed; 

5. Ensure that required personal protective, monitoring, and emergency equipment is 
provided and maintained in effective working condition at all times when work 
occurs on site; and 

6. Report observed accidents/incidents or inadequate work practices to the project 
manager and the SSHS. 

7. Inspect the project site, inclusive of subcontractors and their activities in order to 
make sure that all work is conducted in compliance with this HASP. 

4.4 PROJECT PERSONNEL 

GMCC's employees, its subcontractors and authorized personnel will be allowed to enter and 

work at the site, subject to GMCC's discretion.  Due to the complexity and duration of the work, 

the names, firms and staff positions of all personnel authorized to work on the site have not 

been listed within this section.  The Names, firms and staff positions of personnel authorized to 

work at the site will be listed on a site log which will updated daily during construction and kept 

in Attachment 3 as part of this plan.  Project personnel involved in on-site operations shall: 

1. Take reasonable precautions to prevent injury to themselves and to their fellow 
employees; 

2. Perform only those tasks that they can do safely and immediately report accidents 
and/or unsafe conditions to the Superintendent or SSHS; 

3. Follow the procedures set forth in the site HASP and report to the Superintendent 
or SSHS any observed deviations by GMCC or subcontractor personnel or 
authorized visitors from the procedures described in the plan; and 

4. Inform the Superintendent or SSHS of any physical conditions that might affect 
their ability to perform the planned field tasks. 

4.5 TRAINING REQUIREMENTS 

All project personnel including all non-contractor personnel must comply with applicable 

regulations specified in WAC Chapter 296-843, hazardous waste operations (HAZWOPER), 
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administered by the Washington State Department of Labor and Industries (L&I) when 

entering into work zones/exclusion zones.  These regulations include completion of a 40-hour 

health and safety training course for HAZWOPER and annual 8-hour refresher training.   

Participation in a medical surveillance program and respiratory protection program is 

mandatory for anyone who must use a respirator (required for Level C PPE).  In addition to the 

40-hour course and 8-hour refreshers, the Superintendent will have completed an 8-hour 

course for hazardous waste site supervisors as required by WAC 296-843-20015.   

At least one person on site will be current in CPR/First Aid.  Documentation of all required 

training will be maintained on site by the Superintendent.   

Additional site-specific training that covers on-site hazards; personal protective equipment 

(PPE) requirements, use, and limitations; decontamination procedures; and emergency 

response information as outlined in this site HASP will be given by the SSHS or 

Superintendent before beginning on-site work.  Site-specific training briefings should be 

documented on the “Project Health and Safety Field Meeting Form” provided at the end of this 

HASP.   

4.6 MEDICAL SURVEILLANCE 

All GMCC personnel using respirators shall participate in GMCC’s medical surveillance 

program.  It requires that all such personnel have medical clearance before being issued a 

respirator and participating in field activities.  This consists of a completing a medical 

questionnaire and potentially requiring a physical exam.  For those using a respirator more 

than 30 days per year, the frequency of medical examinations which comply with 29 CFR 

§ 1910.120(f)(3) and WAC 296-843-21005 are: 

1. Prior to performing field work; 

2. At least once every 12 months; 

3. At termination of employment; 

4. Upon occurrence of possible unprotected overexposure to chemicals or harmful 
physical agents; and 

5. More frequently if deemed necessary by a physician. 
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5.0 HAZARD ASSESSMENT 

An assessment of the potential hazards that may be encountered during field activities at the 

site is summarized by field task in the table below and discussed further in this section.   

ANTICIPATED HAZARDS 

  Anticipated Hazards 
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Site grubbing and clearing  X  X X X   X X X X X  X X 

Concrete Placement X X X X  X   X X X X X  X  

Confined Space Work X X X X X X X X X X X  X  X X 

Demolition of Roadway X X X  X X X X X X X X X  X  

Dirtwork and Grading X X X X X X X X X X X X X X X  

Grading X X    X X X X X X X  X   

Equipment Fueling X X    X   X X X X X  X X 

Trenching/Pipe Installation X X X X X X X X X X X X X X X X 

Traffic Control  X   X X   X X X X     

 

 
5.1 POTENTIAL CHEMICAL HAZARDS AT THE SITE 

Listed below are hazardous substances that have been found or may be found at the site.  

The available information on these suspected chemicals, including their acute exposure 

effects, is summarized as well.  All soil-based chemicals are an ingestion risk.  In addition to 

those chemicals listed in the below table, chemicals/contaminants generally associated with 

construction such as fuel, oil, hydraulic fluid, paint, admixtures, adhesives and cures can 

expected to be found at the site.  The physical properties and nature of these chemical, such 

as toxicity, flammability, and reactivity, can be found in attached MSDS sheets for chemicals 

that are anticipated to be used/encountered on the site. 
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Potential Chemical Hazards on Site 

Chemical, Form 
Maximum Concentrations 

Detected Nearby 
Routes of 
Exposure

1
 

Acute Exposure 
Symptoms 

METALS (mg/kg) 

Antimony 6 RI 

Dermatitis, rhinitis, 
respiratory inflammation, 
laryngitis, bronchitis, 
gastritis, septal perforations, 
alterations of the ECG, 
especially T-wave 
abnormalities, myocardial 
changes, pneumoconiosis, 
pneumonitis, tracheitis, , 
pustular skin, and 
reproductive problems in 
women 

Arsenic 19.2 RISE 

Ulceration of nasal septum, 
dermatitis, gastrointestinal 
disturbances, peripheral 
neuropathy, respiratory 
irritation, hyperpigmentation 
of skin, [potential 
occupational carcinogen] 

Beryllium .2 RI 

Berylliosis (chronic 
exposure): anor, low-wgt, 
lass, chest pain, cough, 
clubbing of fingers, cyan, 
pulm insufficiency, irrit eyes, 
derm, [potential 
occupational carcinogen] 

Cadmium .8 RI 

Pulmonary edema, dyspnea 
(breathing difficulty), cough, 
chest tightness, substernal 
(occurring beneath the 
sternum) pain; headache; 
chills, muscle aches; 
nausea, vomiting, diarrhea; 
anosmia (loss of the sense 
of smell), emphysema, 
proteinuria, mild anemia; 
[potential occupational 
carcinogen 

Chromium 23.9 RISE 
Irritation eyes; sensitization 
dermatitis 

Copper 173 RISE 

Irritation eyes, respiratory 
system; cough, dyspnea 
(breathing difficulty), 
wheezing; [potential 
occupational carcinogen] 
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Chemical, Form 
Maximum Concentrations 

Detected Nearby 
Routes of 
Exposure

1
 

Acute Exposure 
Symptoms 

Lead 428 RISE 

Lassitude (weakness, 
exhaustion), insomnia; facial 
pallor; anorexia, weight loss, 
malnutrition; constipation, 
abdominal pain, colic; 
anemia; gingival lead line; 
tremor; paralysis wrist, 
ankles; encephalopathy; 
kidney disease; irritation 
eyes; hypotension 

Mercury .42 RISE 

SKIN; Irritation eyes, skin; 
cough, chest pain, dyspnea 
(breathing difficulty), 
bronchitis, pneumonitis; 
tremor, insomnia, irritability, 
indecision, headache, 
lassitude (weakness, 
exhaustion); stomatitis, 
salivation; gastrointestinal 
disturbance, anorexia, 
weight loss; proteinuria 

Nickel 23 RISE 

Sensitization dermatitis, 
allergic asthma, 
pneumonitis; [potential 
occupational carcinogen] 

Zinc 830 I 

Metal fume fever: chills, 
muscle ache, nausea, fever, 
dry throat, cough; lassitude 
(weakness, exhaustion); 
metallic taste; headache; 
blurred vision; low back 
pain; vomiting; malaise 
(vague feeling of 
discomfort); chest tightness; 
dyspnea (breathing 
difficulty), rales, decreased 
pulmonary function 

PETROLEUM HYDROCARBONS (mg/kg) 

TPH-Motor Oil 77,000 RISE 

Dermatitis; headache and 
slight giddiness; nausea, 
vomiting, and cramping; 
depression of central 
nervous system ranging 
from mild headache to 
anesthesia, coma, and 
death; kidney and liver 
damage; and severe lung 
irritation 

TPH-Diesel Range 72,000 RISE 
Skin irritation, headache, 
nausea 
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Chemical, Form 
Maximum Concentrations 

Detected Nearby 
Routes of 
Exposure

1
 

Acute Exposure 
Symptoms 

VOCs (mg/kg)    

Toluene 11 RISE 
Eye and skin irritation; 
vomiting, headache, 
dizziness, nausea 

SVOCs (mg/kg) 

1-Methylnaphthalene 1,400   

2-Methylnaphthalene 2,592 RISE 
Irritation skin, eyes, mucous 
membranes, and upper 
respiratory tract 

4-Methylphenol 20,000 RISE 

Irritation eyes, skin, mucous 
membrane; central nervous 
system effects: confusion, 
depression, respiratory 
failure; dyspnea (breathing 
difficulty), irregular rapid 
respiration, weak pulse; 
eye, skin burns; dermatitis; 
lung, liver, kidney, pancreas 
damage 

Acenaphthene 2,200 RISE 

Irritation of eyes, skin, 
respiratory system; cough, 
wheezing, shortness of 
breath; bronchitis; inges, 
vomiting 

Acenaphthylene 95 RSE 
Irritation of eyes, skin, nose 
and throat causing coughing 
and wheezing 

Anthracene 4,500 RISE 
Dermatitis, bronchitis, 
[potential occupational 
carcinogen] 

Benzo[a]anthracene 3,500 RSE 
Dermatitis, bronchitis, 
[potential occupational 
carcinogen] 

Benzo[a]pyrene 3,100 RISE 
Dermatitis, bronchitis, 
[potential occupational 
carcinogen] 

Benzo[b]fluoranthene 1,800 RISE 
Irritation of skin and eyes, 
[potential occupational 
carcinogen] 

Benzo[ghi]perylene 2,000 RISE 
Irritation of eyes, skin, 
digestive tract, and 
respiratory tract. 

Benzo[k]fluoranthene 2,200 RSE 
Dermatitis, bronchitis, 
[potential occupational 
carcinogen] 

Bis(2-
ethylhexyl)phthalate 

708.1 RISE 
Irritation eyes, mucous 
membranes; [potential 
occupational carcinogen] 
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Chemical, Form 
Maximum Concentrations 

Detected Nearby 
Routes of 
Exposure

1
 

Acute Exposure 
Symptoms 

Butylbenzylphthalate 44.9 RISE 

Irritation of eyes, nose and 
throat; skin rash, burning 
feeling, dizziness, 
lightheaded. 

Chrysene 3,700 RISE 
Dermatitis, bronchitis, 
[potential occupational 
carcinogen] 

Dibenz[a,h]anthracene 490 RISE 
Skin: redness, swelling and 
itching, redness of eyes  

Dibenzofuran 690 RISE 
Irritation of skin, eyes, nose 
and throat. 

Fluoranthene 10,000 RISE 

Burns to skin and eyes, 
nausea, tachycardia, 
cardiac arrhythmias, liver 
injury, pulmonary edemia 
and respiratory arrest. 

Fluorene 2,700 RISE 
Irritate and burns to skin 
and eyes. 

Indeno[1,2,3-cd]pyrene 1,500 RISE 
No known acute effects. 
[potential occupational 
carcinogen] 

Naphthalene 1,259 RISE 

Irritation eyes; headache, 
confusion, excitement, 
malaise (vague feeling of 
discomfort); nausea, 
vomiting, abdominal pain; 
irritation bladder; profuse 
sweating; jaundice; 
hematuria (blood in urine), 
renal shutdown; dermatitis, 
optical neuritis, corneal 
damage 

Phenanthrene 17,000 RISE 
Dermatitis, bronchitis, 
[potential occupational 
carcinogen] 

Pyrene 12,000 RISE 
Dermatitis, bronchitis, 
[potential occupational 
carcinogen] 

OTHER (mg/kg)    

PCBs (Aroclor 1260) 480 RISE 

SKIN; Irritation eyes; 
chloracne; liver damage; 
reproductive effects; 
[potential occupational 
carcinogen] 

    

    

 
Notes 
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1.  Exposures routes: R = respiratory, I = ingestion, S = skin absorption, E = eyes.  

Presence suspected due to available historical information and nearby sources. 

 
5.2 POTENTIAL PHYSICAL HAZARDS AT THE SITE 

Potential physical hazards listed in the table above are discussed below.  Additionally please 

see Job Hazard Analysis sheets in Attachment 2. 

5.2.1 Slip, Trip, and Fall Hazards 

Walking on uneven ground in the vicinity of equipment, tools, materials, and debris poses a 

significant trip hazard potential.  Work items will be organized to minimize hazards, and holes 

or other trip hazards will be flagged as needed to alert workers.  Wet conditions can pose a 

significant slip hazard.  Appropriate nonskid footwear will be worn on site at all times.   

5.2.2 Trenching/Excavation Hazards 

The excavator position will be monitored for structural support by a competent person as the 

excavation proceeds.  While working around equipment and trucks, employees shall wear high 

visibility vests and maintain eye contact with equipment operators and truck drivers.  All 

equipment and vehicles mirrors and backup alarms shall be in place and working property.  

Shoring, shielding or sloping shall be in place before personnel enter any trench over 4' deep.   

5.2.3 Biological Hazards 

Wildlife and insects may be encountered when clearing brush and debris from the sites and 

while performing work throughout the project.  Persons with known allergies to bees will alert 

the Superintendent and carry a personal anaphylactic shock kit as prescribed by a physician.  

Any wildlife encountered on site will not be approached by GMCC's or its subcontractor's 

personnel. 

5.2.4 Heavy Equipment Hazards 

Personnel working on site in the vicinity of operating heavy equipment will wear high-visibility 

safety vests and maintain safe distances from the equipment to avoid contact with moving 

equipment parts, tires, and tracks.  Site personnel will get positive acknowledgement that the 

equipment or truck operator approves of their location whenever they are within strike distance 

of the equipment.  Equipment and vehicles will be approached only from the front or side of 

the cab.  Ground personnel will avoid unnecessary proximity to pressurized hydraulic lines, 

which can unexpectedly burst while working under load. 

5.2.5 Underground Utility Hazards 
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An underground utility check via the Washington State Utilities and Transportation 

Commission (WUTC) shall be performed prior to initiating any subsurface investigation or 

work.  The check will include: 

      WUTC Note: WUTC must be notified at least 2 working days before any 

subsurface work begins (800-424-5555).  The confirmation 

number will be recorded in project field notes. 

      Plans Check.  Superintendent: Dave Bidon, GMCC 

5.2.6 Electrical Hazards  

Whenever possible, site personnel will avoid working under overhead high-voltage lines.  The 

Superintendent is responsible for documenting a determination of the voltage and minimum 

approach distance to any potentially energized electrical distribution line.  Lines will be 

confirmed to be de-energized when minimum approach distances cannot be met.  The 

following are minimum clearances for overhead high voltage lines. 

Minimum Clearances for Overhead High Voltage Lines 

Normal Voltage   Minimum Required 

(phase to phase)      Clearance (feet)    

less than or equal to 50,000  10 

more than 50,000   10 + 0.4 inch per kV 

To prevent electrocution hazards from electrical utilization equipment, all electrical extension 

cords will be rated for the combined amperage of the equipment they power, and must be 

factory listed as rated SJOW or STOW (an “-A” extension is acceptable for either) and 

inspected prior to use for defects in the cord and plugs.  Cords showing any reduction in the 

original jacket or evidence of overheating (cord discoloration or melting) will be destroyed and 

replaced as necessary.  The following safe work practices will also be enforced. 

• No exposed energized conductors operating above 50 volts to ground will be 
allowed on site unless properly guarded from contact by unqualified persons. 

• Electrical distribution systems and repairs to utilization equipment operating above 
50 volts to ground will be performed only by a qualified licensed electrician. 

• All portable power tools will be inspected for defects before use and be a double-
insulated design. 

 
4-83



 

Gary Merlino Construction Company, Inc. Page 14 

 

• Any generator brought on site will be grounded to a suitable earth and will be 
equipped with overcurrent protection. 

• All extension cords running outside will be protected by a ground-fault circuit 
interrupter, which will be tested daily. 

• No extension cords will be routed through walls, ceilings, doors, or windows. 

5.2.7 Noise Hazards 

Site personnel will wear hearing protection when working near large heavy equipment or in 

other noisy conditions.  Hearing protection will be worn when two people standing within 3 feet 

of each other cannot communicate at normal conversational voice levels.  This is to prevent 

hearing loss that can occur when daily 8-hour time weighted average noise exposures meet or 

exceed 85 decibels (dBA) (WAC 296-817-20015).  Work will be limited to the hours of 7 AM to 

7 PM during which normal construction noise impacts are permitted.  Reference the Noise 

Monitoring Plan for further information. 

5.2.8 Heat Stress Hazards 

Heat stress represents a slight hazard during the summer months in the Pacific Northwest, but 

it becomes a significant hazard for workers wearing protective clothing if the temperature is 

higher than 77ºF.  To prevent heat stress, at least 1 quart of cool potable water per worker per 

hour will be readily available, and site personnel will be encouraged to drink plenty of fluids 

and take periodic work breaks in hot weather.  The signs, symptoms, and treatment of heat 

stress include: 

• Heat rash, which may result from exposure to heat or humid air. 

• Heat cramps, which are caused by heavy sweating with inadequate electrolyte 
replacement.  Signs and symptoms include muscle spasms and pain in the hands, 
feet, and abdomen.  Persons experiencing these symptoms should rest in a cooler 
area, drink cool (not cold) liquids, and gently massage cramped muscles. 

• Heat exhaustion, which occurs from increased stress on various body organs 
including inadequate blood circulation due to cardiovascular insufficiency or 
dehydration.  Signs and symptoms include pale, cool, moist skin; heavy sweating; 
dizziness; nausea; and fainting.  Persons experiencing these symptoms should lie 
down in a cooler area, drink cool (not cold) liquids that include electrolytes (e.g., 
Gatorade), remove any protective clothing, and cool the body with wet compresses 
applied to the forehead, back and neck, and/or armpits. 

• Heat stroke is the most serious form of heat stress.  During heat stroke, 
temperature regulation fails and the body temperature rises to critical levels.  
Immediate action must be taken to cool the body before serious injury and death 
occur.  Competent medical help must be obtained.  Signs and symptoms are red, 
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hot, usually dry skin; reduced or no perspiration; nausea; dizziness and confusion; 
strong, rapid pulse; and coma. 

If site temperatures are forecasted to exceed 77ºF and physically demanding site work will 

occur (or temperatures will exceed 58ºF degrees while working in impermeable clothing), the 

SSHS or Superintendent will actively monitor all employees in active work zones to ensure 

that heat stress will be properly managed among the affected workers.  The following chart 

indicates the relative risk of heat stress. 

 

Combined temperature and humidity conditions that result in a heat index exceeding 100 will 

trigger mandatory heat stress management. 

5.2.9 Cold Stress Hazards 

Exposure to even moderate levels of cold can cause the body’s internal temperature to drop to 

a dangerously low level (hypothermia).  This is a significant hazard in the fall, winter, and 

spring months in the Pacific Northwest.  Exposure to temperatures below freezing can cause 

frostbite of hands, feet, and face.  Symptoms of hypothermia include: 

• vague, slow, slurred speech; 

• forgetfulness, memory lapses; 

• inability to use hands; 

• frequent stumbling; 
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• drowsiness. 

To prevent hypothermia, site personnel will avoid unprotected exposure to wet conditions.  

Site personnel will wear outer clothing that is wind- and waterproof and inner layers sufficient 

to retain warmth (wool or polypropylene). 

5.2.10 Sunburn Hazards 

Skin exposure to ultraviolet radiation can result in sunburn.  Site personnel will use long-

sleeved shirts, hats, and sunscreen to protect against sunburn. 

5.2.11 Sharp/Abrasion/Pinch Point Hazards 

Site debris, equipment, tools and materials may have sharp edges or abrasive surfaces that 

pose a hazard to unprotected skin.  Heavy leather gloves will be worn when handling such 

items.  When applying force to sharp tools, the travel path of the tool will be anticipated and 

kept clear should the tool slip under pressure.  Heavy items such as well covers and 

machinery such as drill rig equipment may pose pinch point hazards.  Tools such as manhole 

keys will be used when possible to prevent exposure to the pinch hazard, and personnel will 

take care to keep hands away from other pinch hazards that cannot be guarded. 

5.2.12 Flammable Liquid Hazards 

Flammable and combustible liquid hazards may occur from fuels and lubricants brought on 

site to support generators and heavy equipment.  Such products will be stored in containers 

approved by the Department of Transportation (DOT) in a location not exposed to strike 

hazards and provided with secondary containment.  A minimum 2-A:20-B fire extinguisher will 

be located within 25 feet of the storage location, and where refueling occurs.  Transfers of 

flammable liquids (e.g., gasoline) will occur only after making positive metal to metal 

connection between the containers.  A bonding strap may be necessary to achieve this.  

Sources of ignition and combustible materials will be kept away from storage and fueling 

operations. 

5.2.13 Concrete Placement 

During the placement of concrete personnel shall take measures to avoid direct skin contact 

with concrete.  Wet concrete is caustic, which can cause severe chemical burns to exposed 

skin and eyes.  Employees shall always wear water-proof gloves, a long-sleeved shirt, full-

length trousers, and proper eye protection.  All wet concrete shall be washed from skin 

immediately and from clothing when work is completed.  Flush eyes with clean water if 

contacted.  Exposed rebar ends shall be covered with caps to prevent puncture.   
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5.2.14 Work Near WaterWork near water will take place during construction of the terminus of 

the storm outfall pipe.    Workers will be required to wear U.S. Coast Guard approved life 

jackets or buoyant vests when working within six feet of the water.  

5.2.15 Confined Space Entry 

For this project, confined space entry will be required for work inside catch basins and 

maintenance holes.  Prior to entry, the competent person will complete confined space 

checklist, evaluate space for permit/non-permit status, and review plan reviewed with crew.   

Only authorized personnel by training and experience shall be allowed to enter the confined 

space. Ventilate space and purge air.  Test air with LEL Monitor for O2, CO, H2S and 

explosives.  Air monitor shall always monitor space continuously while it is permitted for entry. 

Please reference the Job Hazard Analysis in Attachment 2 for safe job procedures to be 

followed during confined space work. 

5.3 GENERAL SAFE WORK PRACTICES 

In working with or around any hazardous or potentially hazardous substances or situations, 

site personnel should plan all activities before starting any task.  Site personnel shall identify 

health and safety hazards involved with the work planned and consult with the SSHS or 

Superintendent as to how the task can be performed in the safest manner, if he/she has any 

uncertainties.  Additional work practices including the handling and disposal of contaminated 

materials and the handling of unknown contamination are included and should be referenced 

in GMCC's Waste Transportation and Disposal Plan. 

All field personnel will adhere to the following general safety rules. 

1. Wear protective equipment and clothing specified for tasks. 

2. Wear a hard hat and safety glasses in all construction areas. 

3. Keep materials, equipment, ropes, lines, and debris organized, and flag trip 
hazards. 

4. Do not eat, drink, or use tobacco or cosmetics in restricted work areas. 

5. Prevent splashing of liquids containing chemicals, and minimize emissions of dust. 

6. Prevent back injury by never lifting or carrying a load that is heavier than you can 
comfortably handle.  When lifting heavy objects, first test the load and get 
assistance when necessary.  Bend the knees, use the leg muscles, and avoid 
twisting with a load by positioning the feet. 

7. Keep all heat and ignition sources away from combustible liquids, gases, or any 
flammable materials.  When working in areas where combustible gases may be 
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present, use only intrinsically safe (non-sparking) equipment.  This includes cell 
phones. 

8. Field personnel shall be familiar with the physical characteristics of the site, 
including: 

• wind direction in relation to restricted work areas; 

• accessibility of other personnel, equipment, and vehicles; 

• areas of known or suspected chemicals in soil and groundwater; 

• site access; 

• nearest water sources; and 

• location of communication devices. 

• When in doubt of your safety, it is better to overprotect. 

• Practice defensive driving. 
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6.0 AIR QUALITY MONITORING 

This section defines the air monitoring necessary to protect workers on site from 

overexposure, in accordance with L&I rules.  No site data is available but nearby soil 

characterization data indicate that only very limited amounts of volatile compounds (benzene, 

toluene and xylenes) are present in the vicinity of the site, and thus volatile contaminants are 

not expected to pose a significant inhalation hazard for the planned tasks.  Semivolatile 

organic compounds (SVOCs) and metals are present and elevated in limited areas at nearby 

properties.  However, based on existing site characterization data and the unlikely potential for 

significant dust generation by the planned tasks, no significant inhalation exposure to these 

chemicals is expected.  Dust is readily visible at 1 mg/m3, which is about 1/3 of the level at 

which total dust exposure is calculated to pose a potential inhalation hazard, after 

incorporating a conservative safety factor of 4.0.  Dust control measures (work pacing and 

watering) will be undertaken if sustained visible dusts are created.  See (RAWP Section 4.7.5) 

Air Quality Monitoring Plan for further details regarding dust prevention measures.   

7.0 PERSONAL PROTECTIVE EQUIPMENT 

GMCC will provide appropriate PPE for its employees and require subcontractors to provide 

PPE for their employees.  The appropriate level of PPE for specific tasks will be based on the 

level of hazard that are to be encountered.  All site personnel shall clearly display their 

company name on their hard hat, safety vest or shirt.    

A modified Level D PPE ensemble will be required for all personnel and visitors entering active 

work zones.  The main objective of modified Level D PPE is to prevent unnecessary dermal 

exposure.  The SSHS will be consulted to up- or downgrade the PPE requirements.  The 

following PPE is required, unless a change is approved by the SSHS. 

Modified Level D PPE Requirements  

1. Hard hat 
2. Work boots 
3. Safety glasses 
4. Work clothes (long pants, shirts with sleeves) 
5. Work gloves 
6. High visibility reflective vests 
7. Hearing protection (as needed to prevent exposure exceeding 85 db level) 
8. Rubber boots (when working with Contaminated Material(s)) 
9. Nitrile gloves (When working with Contaminated Material(s)) 
10. Plastic bags or waterproof covers for cell phones and cameras (when working with 

Contaminated Materials) 
11. Tyvek, taped off at the wrists and ankles (when working with Contaminated Materials) 
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Level C PPE will be utilized for all individuals actively working on and coming into contact with 
TSCA Waste.  Additionally, if GMCC's SSHS and Owner determine that based on encountered 
conditions additional protection is necessary, Level C PPE may be required throughout the 
project.  Level C PPE shall include protection from dust particulates and entrained heavy 
metals and shall consist of Level D protection with the following additions. 

Level C PPE Requirements (In addition to Level D protection) 

1. Air purifying respirator, half-face or full-face (depending on required protection factor) 
with High Efficiency Particulate Air cartridges meeting NIOSH/Mine Safety and Health 
Administration Specifications.  The presence of chemical vapors during activities may 
trigger the need for additional respiratory protection. 

2. Disposable poly-coated chemically protective coveralls 
3. Disposable chemically resistant outer gloves (nitrile) 
4. Disposable chemically resistant inner gloves (nitrile) 
5. Chemically resistant, steel-toed, and steel-shanked boots (PVC, neoprene or nitrile), or 

outer booties.   
 
Level C will be the maximum allowed level of PPE.  If conditions immediately dangerous to life 
and health are encountered, the project area shall be evacuated until monitored site conditions 
return to safe for Level C PPE. 
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8.0 SITE CONTROL 

The purpose of site control is to minimize the potential exposure to site hazards, to prevent 

vandalism at the site and access by children and other unauthorized persons, and to provide 

adequate facilities for workers.  A daily field log will be maintained by the SSHS.  The field log 

will include a list of all persons present in the work areas, and will be updated with name and 

time whenever a visitor or contractor arrives or departs the site.  The log will be used for an 

accurate roll call in the event of an emergency. 

Work area controls and decontamination areas will be provided to limit the potential for 

chemical exposure associated with site activities.  The support zone for the site is considered 

to be all areas outside the work area and decontamination areas.  Readily available restroom 

and washing facilities (within 5 minutes) will be identified by the Superintendent and 

maintained in hygienic conditions at all times. 

8.1 WORK AREA 

An exclusion zone (EZ) will be set up around each contaminated soil handling area.  Only 

authorized personnel shall be permitted access to the EZ.  The EZ will be demarcated with a 

chain link fence; barrier hazard tape or cones as needed to effectively limit unauthorized 

access.  No eating, drinking, or smoking is allowed in the EZ.  Egress from the EZ will only be 

through a contamination reduction zone (CRZ)—unless warranted for imminent hazards during 

an emergency.  A buddy system will be implemented at all times when workers are in the EZ 

and CRZ.  In this system, for each worker in the EZ or CRZ, either another worker in that zone 

will be designated to keep an eye on them and maintain alertness for imminent hazards and 

symptoms of distress, or a standby person in the appropriate PPE will be in the support zone 

and ready to immediately enter to assist the person in the EZ or CRZ.   

8.2 COMMUNICATION 

A GMCC field representative will contact the PM or office at the start and end of each day 

while on site.  Upon initial mobilization to the site, cell phone signals will be checked for those 

phones available to the SSHS and Superintendent.  On-site communications will be by voice, 

hand-held radio, or cell phone.  Under noisy conditions on site, or when electronic systems are 

ineffective, a written system of hand signals will be established by the Superintendent and 

reviewed with all site personnel to enable basic communications among field staff. 
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9.0 DECONTAMINATION  

Decontamination procedures will be strictly followed to prevent off-site spread of site 

contaminants.  Decontamination effectiveness will be evaluated by a visual inspection.  

Rinsate will be collected and treated by the Active Stage Construction Water Treatment 

System (Reference RAWP Section 4.7.4 Site Water Management Plan) prior to being 

discharged into the combined sewer.  GMCC will train all employees, subcontractors and 

authorized visitors, who plan to enter the EZ, on appropriate decontamination procedures.  No 

EZ entry shall be permitted to personnel who have not been trained.   

GMCC will provide and maintain containers for the proper disposal of disposable PPE and 

equipment to be used by GMCC's employees, its subcontractors, the Owner, federal and state 

agency representatives and all authorized site visitors.  The handling, transportation, labeling 

and disposal of drums and containers shall conform to all applicable federal, state and local 

laws and regulations, including, but not limited to applicable federal and local hazardous waste 

disposal regulations.  Once accumulation of materials designated as hazardous waste begins, 

GMCC's Project Manager will keep a log of the location and quantity of on-site hazardous 

waste and the duration that said hazardous waste has been onsite for. 

GMCC will containerize or dispose of boot wash water and replenish water spray water on a 

daily basis or as otherwise needed to provide clean wash water. Decontamination facilities in 

the Contamination Reduction Zone shall be established and resupplied daily prior to 

performing work in the EZ.  GMCC will post waterproof signage detailing step-by-step 

decontamination procedures in a highly visible location within the CRZ.     

9.1 PERSONNEL/HAND EQUIPMENT DECONTAMINATION PROCEDURES 

For personnel, a decontamination station will be established at the EZ/CRZ boundary.  Upon 

exiting the EZ, portable equipment will be placed on plastic sheeting for decontamination.  The 

following steps will be performed to decontaminate personnel: 

1. Brush loose mud and soil off boots, outer gloves and Tyvek onto first sheeting zone. 

2. Step into first water wash tube and rinse boots. 

3. Step into second wash tube, washing and scrubbing boots with long-handled brush 

and Alconox Luminox solution.   

4. Lift and rinse boots and outer gloves with clean water sprayer, capture rinsate in wash 

tub, step onto clean sheeting. 
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5. Remove outer gloves and Tyvek, which are to be stored for reuse or collected, stored 

in containers, labeled, handled and disposed of in the same manner as the soil they 

were used in handling 

6. Remove respirator, hardhat, and safety glasses if contaminated; wipe down with 

Luminox and paper towels; rinse; and place on clean sheeting. 

7. Remove inner gloves and dispose of them.  Wipe down respirator with alcohol pads; 

place on clean sheeting. 

8. Wash hands and face before eating, drinking or smoking and at the end of the work 

day. A portable hand-washing facility and appropriate supply of paper towels will be 

supplied by GMCC for this purpose. 

9.2 DECONTAMINATION PROCEDURES FOR HEAVY EQUIPMENT 

Heavy equipment will be brushed down to remove loose soil and mud on a pad to capture 

contaminants.  If necessary, the equipment will then be sprayed with Luminox to remove 

accumulated contamination.  All rinsate will be handled as described in section 9.0. 
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10.0 EMERGENCY RESPONSE 

This section defines the emergency action plan for the site.  It will be rehearsed with all site 

personnel and reviewed with visitors upon their initial site visit, and whenever the plan is 

modified or the Superintendent or SSHS believe that site personnel are unclear about the 

appropriate emergency actions. 

A point of refuge will be identified by the Superintendent and communicated to the field team 

each day.  This point will be clear of adjacent hazards and preferably up- or cross-wind for the 

entire day.  In an emergency, all site personnel and visitors will evacuate to the muster point 

for roll call versus the daily site log.  It is important that each person on site understand their 

role in an emergency, and that they remain calm and act efficiently to ensure everyone’s 

safety. 

After every emergency is resolved, the entire project team will meet and debrief on the 

incident—the purpose is not to fix blame, but to improve the planning and response to future 

emergencies.  The debriefing will review the sequence of events, what was done well, and 

what can be improved.  The debriefing will be documented in a written format and 

communicated to the SSHS.  Modifications to the emergency plan will be approved by the 

SSHS. 

Reasonably foreseeable emergency situations include medical emergencies, accidental 

release of hazardous materials (such as gasoline or diesel) or hazardous waste, and general 

emergencies such as fire, thunderstorm, flooding, and earthquake.  Expected actions for each 

potential incident are outlined below. 

10.1 MEDICAL EMERGENCIES 

In the event of a medical emergency, the following procedures should be used. 

1. Stop any imminent hazard if you can safely do it. 

2. Remove ill, injured or exposed person(s) from immediate danger if moving them will 
clearly not cause them harm, and no hazards exist to the rescuers. 

3. Evacuate other on-site personnel to a safe place in an upwind or cross-wind 
direction until it is safe for work to resume. 

4. If serious injury or life-threatening condition exists, call: 

911 – for paramedics, fire department, police 

Clearly describe the location, injury and conditions to the dispatcher.  Designate a 
person to go to the site entrance and direct emergency equipment to the injured 
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person(s).  Provide the responders with a copy of this HASP, to alert them to 
chemicals of potential concern. 

5. Trained personnel may provide first aid/cardiopulmonary resuscitation if it is 
necessary and safe to do so.  Remove contaminated clothing and PPE only if this 
can be done without endangering the injured person. 

6. Call the SSHS, Superintendent, or PM. 

7. Immediately implement steps to prevent recurrence of the accident. 

A map showing the nearest hospital location is attached to this HASP (Attachment 1). 

  Harborview Hospital 

  325 9th Ave  

  Seattle, WA 98104 

  (206) 744-3000 

Telephone number of nearest Poison Control Center:  (800) 222-1222 

Other emergency notifications and phone numbers:   

  U.S. Health Works Medical Group 
  3223 First Ave S., Suite C 
  (206) 624-3651 

10.2 ACCIDENTAL RELEASE OF HAZARDOUS MATERIALS OR WASTES 

For all spills and accidental release of hazardous materials or wastes, refer to the project Spill 

Plan. 

10.3 GENERAL EMERGENCIES 

In the case of fire, explosion, earthquake, or other imminent hazard, work shall be halted and 

all on-site personnel will be immediately evacuated to a safe place.  The local police/ fire 

department shall be notified if the emergency poses a continuing hazard by calling 911. 

• In the event of a thunderstorm, outdoor work will be discontinued until the threat of 
lightning has abated. 

• During the incipient phase of a fire, the available fire extinguisher(s) may be used 
by persons trained in putting out fires, if it is safe for them to do so.  Contact the fire 
department and the emergency call list of contacts as soon as feasible. 
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10.4 EMERGENCY COMMUNICATIONS 

In the case of an emergency, the air horn or car horn will be used as needed to signal the 

emergency.  One long (5-second) blast will be given as the emergency/stop work signal.  If the 

air horn is not working, a vehicle horn and/or overhead waving of arms will be used to signal 

the emergency.  In any emergency, all personnel will evacuate to the designated refuge area 

and await further instruction. 

10.5 EMERGENCY EQUIPMENT 

The below listed minimum emergency equipment will be readily available on site and 

functional at all times.  This equipment will be located within the clean area of the 

decontamination station.  Additionally, GMCC's Foreman and Superintendants will have fire 

extinguishers and first aid kits in each of their company vehicles. 

• First Aid Kit—Contents approved by the SSHS, including two bloodborne pathogen 
barriers; 

• Sorbent material sufficient to contain the volume of the largest single container of 
hazardous materials (e.g., gas and diesel) brought on site; 

• Portable fire extinguisher (2-A:10 B/C min), and; 

• Two spare sets of PPE suitable for entering the EZ; and 

• A copy of the current site-specific health and safety plan. 
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11.0 EMPLOYEE SIGNATURE PAGE 

By signing below, I certify that I have reviewed GMCC's Health and Safety Plan, understand 

the conditions within the plan and agree to comply with the plan provisions.   

 
    
Name/Company (Printed)  Signature  
 
    
Name/Company (Printed)  Signature  
 
    
Name/Company (Printed)  Signature  
 
    
Name/Company (Printed)  Signature  
 
    
Name/Company (Printed)  Signature  
 
    
Name/Company (Printed)  Signature  
 
    
Name/Company (Printed)  Signature  
 
    
Name/Company (Printed)  Signature  
 
    
Name/Company (Printed)  Signature  
 
    
Name/Company (Printed)  Signature  
 
    
Name/Company (Printed)  Signature  
 
    
Name/Company (Printed)  Signature  
 
    
Name/Company (Printed)  Signature  
 
    
Name/Company (Printed)  Signature  
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ATTACHMENT 1 

MAP AND DIRECTIONS TO NEAREST HOSPITAL 
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ATTACHMENT 2 

Job Hazard Analysis Forms 
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ATTACHMENT 3 

Daily Personnel Log 
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Date: 

Name Company Position Time In Time Out

Gary Merlino Construction Company
Daily Personnel Log

 
4-117



 
4-118



 

 

ATTACHMENT 4 

Evacuation Routes 
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ATTACHMENT 5 

Material Safety Data Sheet
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Methods for Emission Reduction Controls and Policies 
 

In 2004, Gary Merlino Construction Company (“GMCC”) changed our focus about on and off 
highway equipment.  Upon conducting a cost analysis, we determined that replacing key pieces 
of machinery/vehicles was more cost effective than rebuilding them.  To optimize our new 
acquisitions, we selected Tier Rated Machinery that is: 

 more fuel efficient  

 easier to maintain with extended fluid drain intervals  

 quieter during operation 

 easier to track through GPS and J1939 integrated telematics  

Today the majority of our fleet consists of tier-3 technology, with some tier-4 technology being 
acquired in 2014.  The age of our fleet assets is 2008 or newer. We also, in 2014, made close to 
a 4 million dollar investment into improving our on-road dump truck fleet, adding 15 new Carb-
Compliant units.  In 2015, we will add an additional 4 Carb-Compliant units, while phasing out 
18 pre-emission trucks from our fleet. All of our heavy equipment will use an ultra-low sulfer 
diesel fuel that helps to reduce emissions. 
 
Predictive Condition Based Maintenance – Preventive Maintenance Technology 
Our fleet operation has moved away from standard fluid drain intervals based on arbitrary hour 
meter readings.  In addition to scheduled inspections, we have implemented a proactive oil 
analysis program to consistently monitor the condition of our oil.  When certified analysis shows 
a scientific degradation of the oil, we will then service that machine.   
 
With regard to equipment/vehicle inspections, we respond to identified leaks of any size that 
develop and consider it as a critical repair.  In a severe case, the machine is replaced in the 
field, so repairs can be completed at our facility. 
 
In addition to proactive oil analysis and machine inspection, we have made close to a half a 
million-dollar investment in equipping our machinery and trucks with Harvard Corporation 1-
micron kidney-loop filtration systems.  We have partnered with a local vendor and certified 
Harvard Corporation distributor, GreenCo Filtration, in implementing this technology.  Their 
operation supports us with both enabling the technology as well as support in maintaining the 
fluid management program.  We install these systems on hydraulics, engines, transmissions as 
well as our bulk oil holding tanks.   
The implementation of this depth filtration technology has accomplished the following: 

 Reduction of overall oil consumption by greater than 60% 
o This in turn has cut service related down time by over 50% 

 ISO Cleanliness ratings in the 4, 6, and 14 micron particle ranges have improved by 2 to 
5 grades across the board  

o This represents consistently removing over 90% of previously existing 
contamination within these systems  

 More than doubling engine and component overhaul cycles 
 Reduction of our Carbon Footprint 
 An ROI in approximately 18 months from preventive maintenance savings alone 

In addition to depth filtration, we have also equipped a high percentage of our fleet assets with 
Groeneveld Automatic Greasing Systems.  This provides automated greasing during work 
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cycles.   This eliminates wasted grease and missed greasing intervals that inevitably result from 
relying on a manual greasing schedule.   
The implemenation of the auto-greasing systems has accomplished the following: 

 Reduction of pin and bushing related failures by over 90% 
 Overall grease consumption has been reduced by 20% 

No Idling Policy 
High idle times on equipment and trucks are both highly wasteful, due to unnecessary fuel 
consumption, and have significant, negative impacts on the life and performance of the 
equipment.  At GMCC, we have implemented a No Idling Policy.  This policy includes a 3-5 
minute maximum warmup and cool down period, otherwise no idling when equipment is not in 
use.  We have the telematics onboard the trucks and equipment that enable us to monitor idle 
vs. working hours.  By doing this we are able to chart out idle vs. working hours across jobs.  
This has enabled us to positively reinforce those that are avoiding wasteful idle time, while 
creating accountability to support our coaching of those that could use improvement.  Since 
implementing the program we have reduced wasteful idle hours by more than 50%. 
 
Limiting Use of Portable Generators 
Electrical power will be used for pumps for the water treatment system and other long term 
power requirements.  Generators will only be used for the operation of facilities for short term 
activities. 
 
Methods of Recycling, Reuse, and Waste Minimization 
  
GMCC will attempt to segregate the site demolition waste to allow us to recycle all of the asphalt 
and concrete pavement.  The asphalt and concrete waste will be taken to the Black River 
location of Kangley Rock and Recycle.  This material is crushed to produce recycled concrete 
products that we are proposing to use on the project as Borrow, Mineral Aggregate Type 17 and 
Mineral Aggregate Type 2. 
 
Other aggregates and ready-mix concrete that is required for the project will come local 
sources.  The other aggregates that are not made from recycled concrete, will come from 
Quality Rock-Lake Francis Pit in Maple Valley, WA.  The ready-mix concrete will for the project 
will be supplied by Stoneway Concrete in Seattle, WA.   
 
The use of domestic water for dust control on the project will be metered and monitored to allow 
us to prevent over-watering and runoff.  This will help to minimize the waste of water usage on 
the project. 
 
Use of Local Materials and Facilities 
  
As we stated above, all aggregates and ready-mix concrete required for the project will come 
from local sources.  In addition, all of GMCC’s facilities are local, including our main office and 
storage yard which are located in the South Park community of Seattle.  This location includes a 
facility for servicing equipment, storing equipment, and storing materials. 
 
 
Environmentally Sustainable Business Practices 
 

 Reducing waste.  GMCC has a companywide recycling program to help reduce waste.  
This includes paper, plastics, metals, office equipment, toner cartridges, and batteries.  
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 Electronic documentation.  It is GMCC’s policy to generate and manage all construction-
related documentation electronically, when feasible.  Companywide payroll is done by 
direct-deposit eliminating the need for paper checks. 

 Green transportation.  GMCC has several hybrid vehicles that provide a greener 
transportation option than a gas or diesel vehicle.  

 
The City’s weekly quality assurance reports will include project quantities which may be used for 
green and sustainable remediation tracking purposes (i.e., fuel consumed, domestic water used, 
construction water treated, materials recycled or disposed).  See RAWP section 5.5. 
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4.5 SURVEYING PLAN 
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4.6 UTILITY PROTECTION PLAN 

 

 
4-243



 
4-244



Seattle City Light – Terminal 117 Adjacent Streets Cleanup & Stormwater 
Infrastructure 

Gary Merlino Construction Co., Inc. (GMCC) 

Utility Protection Plan 

Locating Procedures 

The Utility Notification Center will be contacted 2 business days prior to excavation.  Some utilities are 
called out on the drawings to be potholed.  Others will be potholed as necessary when excavation must 
take place within 2’ of the utility.  Potholing for gas lines will be performed with a vacuum truck.  Other 
utilities will either be potholed by hand or using a vacuum truck.   

Protection of Existing Utilities     

Caution will be taken when excavating around existing utilities.  When utilities are exposed or shallow, 
they will be marked or barricaded to prevent vehicles or construction equipment from driving over and 
causing damage to them.  It is not anticipated that any utilities will require special support during trench 
activities.  Trench widths will be less than 6’.  There will, however, be a significant amount of gas line 
that will be exposed during contaminated soil removal that will require support.     

Coordination with PSE 

PSE will be notified 3 days in advance of excavating near gas lines.  Gas lines will be supported from 
underneath when they fall within our soil removal limits.  We plan to work directly with PSE under their 
observation during this process. 

 For supporting the lines, we plan to first excavate the area near the line to an elevation above the gas 
line.  We will then “pre-excavate” around and below the gas line to the soil removal depth at spot 
locations along the line in intervals less than the prescribed spacing chart in the specifications.  We will 
then stack sandbags under the line to support it, tamping them under the line to ensure no settlement 
occurs.  See attached schematic drawing for reference.  After the pipe is supported, the remainder of 
the excavation will be completed between the supports.   Traffic delineators will be placed along the 
exposed pipe for safety and the area will be fenced during non-work hours. 

Using this method, there is nothing to be engineered as the specification mentions.  We have discussed 
a similar approach with a PSE representative and their main concern was that we do not exceed the 
proper spacing.   

When Type 17 fill placement begins, material will be placed on both sides of the gas line.   Mineral 
Aggregate, Type 7 sand bedding and backfill will be used at the location of the line.  The bedding and 
backfill will be placed with a loader and hand tamped around the pipe.  The backfill will then be 
compacted with a jumping jack once it is 12 inches above the pipe, followed by a Ho-Pac once backfill is 
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24 inches above the pipe.  Backfill above the pipe zone in paved areas will be compacted to 95% min. 
proctor density.  In non-paved areas it will be compacted to 85% min. proctor density. 

As an alternate method, we propose to support the line similar to a typical trenching operation.  A 
section of pipe less than the maximum support spacing length would be excavated to the soil removal 
limit at a width approximately twice the depth from the invert to soil removal excavation limit.  Type 7 
bedding and backfill would be placed (utilizing the same methods described above) in a linear fashion 
along the length of the pipe as excavation progresses, taking precaution not to exceed the maximum 
spacing.  Following this backfill, the remainder of the soil removal will take place outside of the trench 
line. 

Other existing utilities will be bedded and backfilled per COS standards and the requirements of the 
utility owner.  Also, precaution will be taken with compaction equipment to avoid damage.  1’ of cover 
will be placed prior to using small compaction equipment.  2’ of cover will be placed prior to using a 
machine mounted vibrator (Ho-Pac). 

Support for SCL poles will be submitted as a separate plan. 
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4.6.1 Pole Bracing Plan 
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Pole Brace Design Page l of 15 

D.H. CHARLES ENGINEERJNG, lNC. T- J 17 Adjacent Street Cleanup - Seattle, WA 6/17/2015 
4706 Hoen Avccnu 

Santa Rosa, CA 95405 
(707) 537-8282 (Office) 

(707) 537-8338 (Fax) 
Gary Merlino Construction Company, Inc. 

Rev. 

0 

Job No. 

15-825 

Pole Brace Design: 

Contractor to install pole brace assembly to temporarily brace power poles during 
adjacent excavation operations. Per Contractor, design for the worst-case power 
pole to cover all pole conditions. The parameters for the worst-case pole 
condition are as follows: 

Determine Wind Load 

Wind loads shall be detennined in accordance with Chapter 29 of ASCE 7-10. 
The pole brace assembly shall be designed to withstand a maximum wind speed 
of 40 mph. If wind speeds in excess of 40 mph are anticipated, adjacent 
excavation shall be back.filled or adequately shored to ensure base of pole is 
stable. 

The design wind force will be calculated per equation 29.5-1 . 

Basic Wind Speed V40 = 40 mph 

Risk Category 

Wind Directionality Factor 

Exposure Category 

Topographic Factor 

Height & Exposure Coefficient at 60 ' 

Velocity Pressure 

HI (Table l.5-1) 

~ = 0.85 (Table 26.6-1) 

Exposure C (Section 26.7.3) 

Kzt = 1.0 (Section 26.8.1) 

K2 = 1.13 (Table 29 .3-1) 

q4o = 0.00256 psf/mph2 x Kz x Kz1 x Ki x V402 
= 3.9 psf 

(Section 29.3) 

(Equation 29 .3-1) 

(Table 29.5-1 ) 

(Section 26.9.1) 

Force Coefficient 

Gust Factor 

Design Wind Pressure 

P40 = q40 x G x Cr = 4.0 psf 

Cr= 1.2 

G = 0.85 
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I=>~~ 
D.H. CHARLES ENGINEERJNG, INC. T-1 17 Adjacent Street Cleanup - Seattle, WA 6/ 17/2015 

4706 Hoen Aveenu 
Santa Rosa, CA 95405 Rev. ' Job No. (707) 537-8282 (Office) Gary Merlino Construction Company, Inc. 

0 15-825 (707) 537-8338 (Fax) 

Utility Pole Properties: 

dpole = 24 in 

Hpole = 65 ft 

Hma)( = 6 ft 

Dpolc = 8.5 ft 

Apolc = dpole X {Hpole - Dpole + Hmax} = 125.0 ft2 

W pole = 2000 lb 

Utility Properties: 

L1inc = I 90 ft 

At = 20 ft2 

Wu= 870 lb 

W12 = 1640 lb 

W 13 = 3750 lb 

W vp = 1.075 plf 

Whp = 0.39 p)f 

Wvn = 0.251 plf 

Whn = 0.21 plf 

Wvc = 3.0 plf 

Whc = l .Q p)f 

Maximum Pole Diameter 

Maximum Pole Length 

Maximum Excavation Depth 

Minimum Pole Embedment 

Pole Wind Area 

Assume Weight of Pole 

Maximum Power Line Span 

Transfotmer Wind Area 

Transformer 1 Weight 

Transformer 2 Weight 

Transfonner 3 Weight 

Power Line Vertical 

Power Line Horizontal 

Neutral Line Vertical 

Neutral Line Horizontal 

Comm. Line Vertical 

Comm. Line Horizontal 

Although there is tension in the utility lines, the majority of the lines are 
continuous through each pole and those utility lines which terminate at or bend 
around end poles are generally supported by additional tie down poles which have 
tie-downs to counterbalance the tension. In general, the excavation also generally 
nms parallel to the lines such that it is not impacting the poles in the direction 
tension in the lines. 
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D.H. CHARLES ENG INEERING, INC. T-1 I 7 Adjacent Street Cleanup - Seattle, WA 6/ 17/2015 
4706 Hoen Aveenu 

Santa Rosa, CA 95405 Rev. ' Job No. (707) 537-8282 (Office) Gary Merlino Construction Company, Inc. 
0 15-825 (707) 537-8338 (Fax) 

Vertical Load: Horizontal Load: 

Pole Pvpole = Wpole = 2000 lb Phpole = P4QX Apole = 502 lb 

Top Power Lines 

Bottom Power Lines Pvpb = 3xwvpx L1inc = 6 13 lb Phpb = 3xwhpxL1inc = 222 lb 

Transfo1mer 

Neutral Lines Pvn = WvnXLJine = 48 lb 

Comm. Lines Pvc = WvcX LJine = 570 lb 

Enter the adjacent diagram into Risa-3D 
in order to obtain the following: 
(File Kl 5-GM-l) 

R 601 = 4.95 kips 

R 6ob = 3.54 kips 

'° '" 

-10 1 

NS 
61 3k 

- 2nk 
.26k 

613k 

- ?L1 k 

04 Bk 

-.Otk 
k 

· .502k 

57k 

-, 19k 
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D.H. CHARLES ENGINEERJNG, INC. T-117 Adjacent Street Cleanup - Seattle, WA 6/17/2015 
4 706 Hoen Aveenu 

Santa Rosa, CA 95405 Rev. !Job No. (707) 537-8282 (Office) Gaiy Merlino Construction Company, Inc. 
0 15-825 (707) 537-8338 (Fax) 

Check 3/8" Grade 8 Upper Chain: 

Tmax = 1/2 X R6ot I COS (30°) = 2858 lb 

Per the attached tabulated data, 3/8" Grade 8 Chain has the following allowable 
tension capacity: 

Tallow= 7100 lb > Tmax = 2858 Jb 

Check 3/8" G70 Hook: 

T rna;-t = ] /2 x R601 I cos (30°) = 2858 lb 

3/8" G70 Hooks have the following allowable tension capacity: 

Tallow= 6600 lb > 

Check Weld: Hook to Plate 

Rmax = 1 /2 X R-001 I COS (30°) = 2 .9 kips 

Lw = 3 in 

Aw= 0.707 x 0.375 in x Lw = 0.8 in2 

F E7ox.x = 70 ksi 

f w = 0.6 x FE1oxx = 42.0 ksi 

Ow= 2.0 

Rn = Fw X Aw= 33.4 kips 

Ranow = Rn I Ow = 16. 7 kips > 

T max = 2858 lb 

Rmax = 2.9 kips 

OK 

OK 

OK 
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D.H. CHARLES ENGJNEERJNG. INC T-117 Adjacent Street Cleanup - Seattle, WA 
4 706 Hoen Aveenu 

Santa Rosa, CA 95405 
(707) 537-8282 (Office) Gary Merlino Construction Company, Inc. 

(707) 537-8338 (Fax) 

Check 3/8"-Thick Upper Connection Plate: 

Fy = 36 ksi 

Fu= 58 ksi 

t = 0.375 in 

b = 12 in 

S = b x t2 I 6 = 0.3 in3 

Z = b x t
2 I 4 = 0.4 in3 

Ag= b x t = 4.5 in2 

L = (12 in - 4.4 in) x (112) = 3.8 in 

Vmax = 1/2 X R 601 = 2.5 kips 

n v = 1.5 

Cv = 1.0 

V0 = 0.6 x Fyx Agx Cv = 97.2 kips 

Vallow= Vn I n v= 64.8 kips 

Mmax = Vmax XL = 0.8 kip_ft 

Plate thickness 

Plate width 

Plate elastic section modulus 

Plate plastic section modulus 

Gross area of plate 

> V max= 2.5 kips 

M11 = min(Fy x Z, 1.6 x Fy x S) = 1.3 kip_ft 

nb = 1.67 

Rev. 

Mallow= Mn I nb = 0.8 kip_ft > Mmax = 0.8 kip_ft 

T max= 1/2 X ~Oi I COS (30°) = 2.9 kips 

n .= 2.0 

T0 =Fyx Ag= 162.0kips 

Ta11ow = Tn I n,= 81.0 kips > Tmax = 2.9 kips 

Page 5of15 

6/l 7/2015 

0 
!Job No. 

15-825 

OK 

OK 

OK 
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Pole Brace Design 

O.H. CHAR.LES ENGINEERING, INC. T-117 Adjacent Street Cleanup - Seattle, WA 
4 706 Hoen Avecnu 

Santa Rosa, CA 95405 
(707) 537-8282 (OOice) 

(707) 537-8338 (Fax) 
Gary Merlino Constmction Company, Inc. 

Rev. 

Check 1/2"-Thick Upper Connection Plates: 

Fy = 36 ksi 

Fu= 58 ksi 

dbolt = 0.75 in 

dhole = dbolt + 0.0625 in = 0.8 in 

t = 0.5 in 

b = 11 in 

h = 5 in 

Ag= b x t =5.5 in2 

Ae = (b - dhole - 2 x 1.5 in) x t = 3.6 in2 

Av= 2 x t x (h- 3.5 in) = 1.5 in2 

Ymax = 1/2 x R601/cos(60°) = 4.9 kips 

n v = 1.5 

Cv = 1.0 

V0 = 0.6 x Fyx Avx Cv=32.4 kips 

Vallow= Yn I n v= 21.6 kips 

Tmax = 112 x °R6otfcos(60°) = 4.9 kips 

n ,= 2.0 

> 

T0 = min(Fy x Ag, Fu x Ae) = I 98.0 kips 

Ta11ow = Tn In, = 99.0 kips 

Rmax = 112 x R6o1/cos(60°) = 4.9 kips 

nr = 2.0 

Le= (h - 3.5 in) - dholc I 2 = 1.1 in 

> 

Diameter of bearing bolt 

Diameter of bolt hole 

Plate thickness 

Plate width 

Plate height 

Gross area of plate 

Effective tension area 

Effective shear area at bolt 

V max = 4.9 kips 

Tmax = 4.9 kips 

Rn = min( I .2 x Lex t x Fu, 2.4 x dbolt x t x Fu) = 38. I kips 

Ranow = Rn I Qr= 19.0 kips > Rmax = 4.9 kips 

0 

Page 6of 15 

6/17/2015 

OK 

OK 

OK 

Job No. 

15-825 

 
4-258



Pole Brace Design Page 7of15 

i=>~C: 
D.H. CHARLES ENGINEERJNG, INC. T- 1 17 Adjacent Street Cleanup - Seattle. WA 6/ 17/2015 

4706 Hoen Aveenu 
Santa Rosa, CA 95405 

(707) 537-8282 (Office) Gary Merlino Construction Company, Inc. 
(707) 537-8338 (Fax) 

Check Weld: Between Upper Connection Plates 

Rmax = 112 x (R6ot + R6ot x tan (60°)) = 6.8 kips 

Lw = 11 in 

Aw= 0.707 X 0.375 in x Lw = 2.9 in2 

F E1oxx = 70 ksi 

f w = 0.6 x F E70XX = 42 .0 ksi 

n w= 2.0 

Rn= f w x Aw= 122.5 kips 

Ra11ow = Rn I n w = 61.2 kips 

Check 3/4" Pin: 

Ymax = R-Ooi/cos(60°) = 9.9 lcips 

> Rmax = 6.8 kips 

Rev. 

0 

OK 

Assume %"~ pins are equivalent to minimum A325 bolts. Per Table 7-1 of the 
AfSC Steel Construction Manual , 13th Edition, W'~ A325 bolts have the 
following allowable load capacity in double shear. 

Vallow = 21 .2 kips > Y max = 9.9 kips OK 

I Job No. 
15-825 
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D.H. CHARLES ENGTNEERING, TNC. T-117 Adjacent Street Cleanup - Seattle, WA 
4 706 Hoen Aveenu 

Santa Rosa. CA 95405 
(707) 537-8282 (Office) Gary Merlino Construction Company, Inc. 

(707) 537-8338 (Fax) 

Check HSS 3x3x3/8 Diagonal Brace: 

dbolt = 0.75 in 

dhole = dbolt + 0.0625 in = 0.8 in 

t = 0.349 in 

r = 1.06 in 

Ag= 3.39 in2 

Ae = Ag - 2 X t X dhole = 2.8 in2 

Av= 2 x 2 x t x 3 in = 4.2 in2 

Fy = 46 ksi 

Fu= 58 ksi 

L = 12.54 ft 

Cmax = R60/cos(60°) = 9.9 kips 

K = 1.0 

K x L / r = 142.0 

Fer = 12.5 ksi 

t 

Diameter of bolt hole 

Length of Diagonal Brace 

Per ATSC ASD Equations E3-2 & £ 3-3 

C0 =Fer X Ag = 42.2 kips 

n c = 1.67 

Canow = Cn I n c = 25.3 kips 

Ymax = ~o/cos(60°) = 9.9 kips 

n v = 1.5 

Cv = 1.0 

Vn = 0.6 X f y X Av X Cv = 115 .6 kips 

Vallow= V n I n v= 77. I kips 

> Cmax = 9.9 kips 

> V max= 9.9 kips 

Page 8of15 
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OK 

OK 
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I=>~C: 
D.H. CHARLES ENGINEERING, INC. T-117 Adjacent Street Cleanup - Seattle, WA 

4706 Hoen Aveenu 
Santa Rosa, CA 95405 

(707) 537-8282 (Office) Gary Merlino Construction Company, Inc. 
(707) 537-8338 (Fax) 

T max= R60Jcos(60°) = 9.9 kips 

n1= 2.o 
Tn = min(Fy x Ag, Fu x Ae) = 155.9 kips 

Tanow = Tn I 0 1 = 78.0 kips 

Rmax = ~oJcos(60°) = 9.9 kips 

nr = 2.0 

Le = (3.0 in)- dhole I 2 = 2.6 in 

> T max= 9.9 kips 

Rn= min(l.2 x Lex t x Fu, 2.4 x dbolt x t x Fu) = 36.4 kips 

Ranow = Rn I Or = 18.2 kips 

Check HSS 4x4x3/8 Diagonal Brace: 

dbolt = 0. 75 in 

dhole = dbolt + 0.0625 in = 0.8 in 

t = 0.349 in 

r = 1.47 in 

Ag= 4.78 in2 

Ae = Ag - 2 X t X dbole = 4.2 in2 

Av= 2 x 2 x t x 2.5 in = 3.5 in2 

Fy = 46 ksi 

Fu = 58 ksi 

L = l 2.54 ft 

> Rmax = 9.9 kips 

Diameter of bolt hole 

Length of Diagonal Brace 

Page 9of 15 
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OK 

OK 
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D.H. CHARLES ENGINEERING, INC. T-117 Adjacent Street Cleanup - Seattle, WA 

4 706 Hoen Aveenu 
Santa Rosa. CA 95405 

(707) 537-8282 (Office) Gary Merlino Construction Company, Inc. 
(707) 537-8338 (Fax) 

Cmax = R601/cos(60°) = 9.9 kips 

K = 1.0 

K x L I r = 102.4 

Fer= 22.7 ksi 

t 
Per AISC ASD Equations E3-2 & E3-3 

C0 = Fer X Ag= 108.7 kips 

Canow = Cn I .Oe = 65. I kips 

Ymax = R6o/cos(60°) = 9.9 kips 

n v = 1.5 

Cv = 1.0 

V n = 0.6 X Fy X Av X Cv = 96.3 kips 

Ya11ow = Vo I .Ov = 64.2 kips 

Tmax = R601/cos(60°) = 9.9 kips 

n, = 2.0 

> 

> 

Tn = min(Fyx Ag, Fux Ae) =219.9 kips 

Tallow= Tn / .01 = I 09.9 kips 

Rmax = ~o/cos(60°) = 9.9 kips 

.Or= 2.0 

Le=(2.5 in) - dhotc/ 2 =2. 1 in 

> 

Cmax = 9 .9 kips 

V nm= 9.9 kips 

Tmax = 9.9 kips 

Rn = min( 1.2 x Lex t x Fu, 2.4 x dbolt x t x Fu) = 36.4 kips 

Rallow = Rn/ .Or = 18.2 kips > Rmax = 9.9 kips 

Page 10of15 
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OK 

OK 

OK 

OK 
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D.H. CHARLES ENGfNEERlNG, INC T-117 Adjacent Street Cleanup - Seattle, WA 
4 706 Hoen tweenu 

San1a Rosa, CA 95405 Rev. 
(707) 537-8282 (Office) Gary Merlino Construction Company, Inc. 

(707) 537-8338 (Fax) 

Check 112"-Thick Lower Connection Plates to Diagonal Brace: 

Fy=36 ksi 

Fu= 58 ksi 

dbolt = 0.75 in 

dhole = dbolt + 0.0625 in = 0.8 in 

t = 0.5 in 

Diameter of bearing bolt 

Diameter of bolt hole 

Plate thickness 

b = 5 in 

h = 5 in 

Ag= b x t = 2.5 in2 

Ae = (b - dbote) X t = 2. 1 in2 

Av= 2 x t x (11 - 2.875 in) = 2. I in2 

V max = 1/2 x R6o.lcos(60°) = 4.9 kips 

Qv = 1.5 

Cv = 1.0 

Vn = 0.6 X Fy X Av X Cv = 45 .9 kips 

Va11ow = Vn I Qv = 30.6 kips 

Tmax = 1/2 x R6otfcos(60°) = 4.9 kips 

Q1= 2.0 

> 

Tn = min(Fy x Ag, Fu x Ae) = 90.0 kips 

Tallow = Tn I Qt = 45 .0 kips 

Rmax = 1/2 x R6o.fcos(60°) = 4.9 kips 

Qr = 2.0 

Le= (h - 2.875 in) - d11o1c I 2 = 1.7 in 

> 

Plate width 

Plate height 

Gross area of plate 

Effective tension area 

Effective shear area at bolt 

V max = 4.9 kips 

Tmax = 4.9 kips 

R0 = min(l .2 x Lex t x Fu, 2.4 x dbott x t x Fu) = 52.2 kips 

Rallow = Rn / Q r= 26.1 kips > Rmax = 4. 9 kips 

Page 11 of 15 
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D.H. CHARLES ENGINEERJNG, INC. T-117 Adjacent Street Cleanup - Seattle, WA 

4706 Hoen Avecnu 
Sanla Rosa, CA 95405 

(707) 537-8282 (Office) Gary Merlino Constrnction Company, Inc. 
(707) 537-8338 (Fax) 

Check Weld : Lower Connection Plates to Base Plate 

Rmax = 112 x (R601 + ~01 x tan(60°)) = 6.8 kips 

Lw = 5 in 

Aw= 0.707 x 0.375 in x Lw = l .3 in2 

F E70XX = 70 ksi 

Fw = 0.6 x FE70XX = 42.0 ksi 

nw = 2.0 

Rn = Fw X Aw= 55.7 kips 

Rallow = Rn I O w= 27.8 kips 

Check 3/8" Grade 8 Lower Chain: 

> 

Tmax = 1/2 X R6ob / COS (20° ) = I 884 lb 

Rmax = 6.8 kips 

Page 12of15 
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OK 

Per the attached tabulated data, 3/8'' Grade 8 Chain has the following allowable 
tension capacity: 

Tallow= 7100 lb > Tmax = 1884 lb OK 
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Check Weld: Chain to Plate 

R max = 1/2 X Roob I COS (20°) = 1.9 kips 

Lw= 2 in 

Aw= 0.707 x 0.375 in x Lw = 0.5 in2 

F E1oxx = 70 ksi 

Fw = 0.6 x F E70XX = 42.0 ksi 

nw = 2.0 

Rn = f w X Aw= 22.3 kips 

R anow = Rn I D.w = 11 . l kips > 

Check 3/8"-Thick Stiffener Connection Plates: 

Fy = 36 ksi 

Fu = 58 ksi 

t = 0.375 in 

b = 8 in 

Plate thickness 

Plate width 

Rmax = 1.9 kips 

S = t x b2 I 6 = 4.0 in3 

Z = t x b2 I 4 = 6.0 in3 

Ag= txb =3.0 in2 

Plate elastic section modulus 

L = ( 15 in - 2 x 0. 7 5 in) = 13. 5 in 

Plate plastic section modulus 

Gross area of plate 

Vmax = 1/2 x R6ob I cos (20°) = 1.9 kips 

nv = 1.5 

Cv = l.O 

V n = 0.6 X Fy x Ag X Cv = 64.8 kips 

Yanow = Yn I O v = 43 .2 kips > Ymax = 1.9 kips 

Page 13of15 
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D.H. CHARLES ENGINEERING, fNC. 

4 706 Hoen Aveenu 
Santa Rosa, CA 95405 

(707) 537-8282 (Office) 
(707) 537-8338 (Fax) 

Pole Brace Design 

T-117 Adjacent Street Cleanup - Seattle, WA 

Gary Merlino Construction Company, Inc. 

Mmax = Vmax XL /4 = 0.5 kip_ft 

Mn= mjn(Fy x Z, 1.6 x Fy x S) = 18.0 kip_ft 

Q b = 1.67 

Rev. 

M allow= Mn/ Qb = 10.8 kip_ft > Mmax = 0.5 kip_ft 

Check Steel Beams: 

Page 14of15 

0 

6/17/2015 

OK 

Job No. 

15-825 

Steel base beams are roughly 15"-tall by 15"-wide by %"-thick. These beams w ill 
be adequate by inspection to support the lower bracing loads as the lower bracing 
loads are generally lighter than the upper bracing loads. In addition, the section 
properties of these beams are much larger than tbe already checked bracing 
members supporting the upper bracing loads. 

Check Global Stabilitv: 

Per Contractor, the brace frame assembly weighs approximately 5,700 lb and is to 
be used with a minimum of 7,000 lb of counterweight. Check stability of brace 
frame system for a minimum 2: 1 Factor of Safety. 

WsF = 5700 lb 

Wcw = 7000 lb 

Ps = R-001 - R-Oob = 1.4 kip 

MoT = R6ot x 10.67 ft - R60b x 0.67 ft 

MoT = 50.4 kip_ft 
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:r>I-IC: 
Pole Brace Design Page 15of15 

D.H. CHARLES ENGINEERING. INC. T-117 Adjacent Street Cleanup - Seattle, WA 6/ 17/2015 
4706 Hoen Avccnu 

Santa Rosa, CA 95405 Rev. !Job No. (707) 537-8282 (Office) Gary Merlino Constrnction Company, Inc. 
0 15-825 (707) 537-8338 (Fax) 

Check Sliding: 

Be conservative and ignore frictional resistance provided by self-weight of pole. 

f= 0.3 

Pr= f x (WsF + Wcw) = 3.8 kips 

FS=Pr / Ps =2.7 

Check Overturning: 

> 2.0 OK 

Be conservative and ignore additional overturning resistance provided by passive 
pressure from portions of pole embed remaining bw-ied. 

MR= Wcw x 9. l ft + WsF x 11.33 ft x 2/3 = 106.8 kip_ft 

> 2.0 OK 

-END-
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Load on our poles 

#of 
Label gain voltage wires 

A top 3-ph, 26kv 3 
B bottom 3-ph, 26kv 3 

Or 
A&B na 1 ph 114 pri 1 

D neutral 1 

E communication cables 

I l7t~~:~;ent I# !weight I 
c 

F 

Transformer 
Transformer 
transformer 

Pole 

wind load 
summer 
temperature= 

Senait Telahun 
6/16/2015 

1 8701b 
2 1640 lb 
3 3750 lb 

2000 LB 

4 lb/ft 

Design spec for pole support 

type of tension 
wire per wire 

954 rail 30001b 
954 rail 30001b 

114 204 lb 

410 cu 390 lb 

22201b 

wind area 20 sq.ft 
wind area 20 sq.ft 

I 
* assumed value 

lb/ft 

"C 
C'IS 
0 
-; 
> 

1.075 
1.075 

0.126 

0.251 

3 

lb/ft weight (lb/ft) 
"C with wind 
ftS 
0 (resultant) -; 

comment :I: 

0.39 1.1 43 this also applies for 
0.39 1.143 397 acsr 

0.68 0.1431 

0.21 0.3264 

1 2.326 

 
4-269



 
4-270



p-y 
x 

1-16 

613k 

· -·.222k 

613k 

~k 
·.222k 

1 r 
"--241k 

048k 

:.-·.04k 

2k 

"' :l! ---.502k 

57l< 

---.19k 

495 _ _ 

m 

I-~ .3 54 
!IJ10 

"' .. 

~ ~7 

I 
· 10 1 

Member Lenglh (ft) Displayed 
Loads: BLC 1, 
Results for LC 1. 
Reaction units are k and k·ft 

D.H. Charles Engineering Power Pole 

Robin Ko June 18, 2015 at 3:06 PM 

15-825 K15-GM-1 .r3d 
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~ USER'S GUIDE LIFTING 
ASME VERSION (12110) 

RISK MANAGEMENT 
DEFINITION 

COMPREliENSIVE SET OF ACTIONS TH"T 
REDUCES THE RISK OF A PROBLEM, A 

FAILURE, AN ACCIDENT 

ASME 830.9 REQUIRES Tw.T SLING 
USERS SHALL OE TR .. INEO IN THE 
SELECTION. INSPECTION, CAUTIONS TO 
PERSONNEL. EFFECTS OF ENVIRONMENT. 
AND RIGGING PRACTICES. SLING 
IDENTIFICATION IS RE<lUIRED ON AU 
TYPES OF SLINGS 

ASME 83026 REOUIRES THAT RIGGING 
HARDWARE USERS SHALL BE TRAINED IN 
THE SELECTION, INSPECT ION, ~UTIONS 
TO PERSONNEL, EFFECTS OF 
ENVIRONMENT. ANO RIGGING PRACTICES. 
ALL RIGGING HARDWARE TO BE 
IDENTIFIED BY MANUFACTURER WITH 
NAME OR TRADEMARK OF 
MANUF .. CTURER. 

REFER TO lttE CROSBY GFIOUP CATALOG 
ANO OlttER PRODUCT APPLICATION 
INFORMATION. 

TERMINOLOGY 
WORKING LOAD LIMIT LL 

THE MAXIMUM r.IASS OR FORCE WHICH THE 
PRODUCT IS AUTHORIZED TO SUPPORT IN A 

PARTICULAR SERVICE. 

PROOF TEST 
A T£ST APPLIED TO A PRODUCT SOLELY 
TO DETERMINE INJURIOUS MATERIAL OR 

MANUFACTURING DEFECTS. 

ULTIMATE STRENGTH 
me AVERAGE LOAD OR FORCE AT WHICH 

THE PRODUC'T FAILS OR NO LONGER 
SUPPORTS TliE LOAD. 

DESIGN FACTOR 
AN INDUSTRIAL TERlll DfNOllNG A PRODUCTS 
THEORETICAi. RESERllE CAPABIUTY; USUALLY 

COMPIJTa> BY DMDING TliE CAT.\L.DG Ull1Wil£ 
LOAD BY THE WORKltlG LOAO LIMIT. GENERALLY 

EXPllESSEI) AS A RATIO, o.g. 5 TO 1. 

FOR ADDITIONAL 
SUPPORT 

graup 
P.O. Box 3128 

Tulsa Oklahoma 74101 
Phona: (918) 834-4611 

Fax: (918) 832-0940 
1-800-777-1555 

Web: 
www.lhecrosbygroup.com 

E-Mall: 
crosbygroup@thecrosbygroup.com 

CROSB~ FITTINGS 
LEBUS' McKISSICK• 

WESTERN NATIONAL 

CHAIN SLING CAPACITIES (LBS.) - ASME 830.9 • DESIGN FACTOR OF 4 7 

GRADE 8 (80) 
~ 

IQ 

(; 

~ ~ ~ d CHAIN 

r ~ 
SIZE 

·- 90' ~ ~! ; ~ (IN.) 
I 

' 
I I ~~ ol CHAJN GR · I SINGLE· LEG 

DESIGN VERTICAL VERTICAL TWO LEG OR 60 DEGREE 45 DEGREE 30 DEGREE s~g ~ 2g 
9.CTI R 411 ISINGLEI ~"' "Mn~~a HITOI BASKET HITOI SUNG •Nt>t E SLING ANGLE ., ,..,, a wr-1 E 
114. 91321 3500 2800 7000 6100 4!100 3l500 ~uu~ 7100 '7m <&7m ~ 1 ·~ 

·~ 
51 18100 14""" ~7m 31 'lM 7~ 18100 ~~~~<~ ~4 28300 22600 ~~ ·~ 40000 ~~ 

718 34200 27400 68400 59200 48400 34200 ~rt~~~ .. 
1 · 1'~ 72300 57800 144600 125200 102200 72300 iH ~r 

GRADE 10 (100) u~iJ 
CHAIN GR · 10 SIHGLE·LEG lg ~ ~ DESIGN VEll'llCAL VERTICAL lWOLEG OR 60 DEGREE 45 DEGREE 30 DEGREE z ~o FAr'TnD_./1 ... ..,., .. ""'' """K•R HITCH D••~<T HITCH ~UNGA.Hr-I I:: e11~a1t..tr.:1 ~ ~llMn • N"" 1 E 

114·191321 4300 3500 8600 7400 6100 4300 a~ ~1 5116 5700 4500 11400 ·~ 8100 5700 
318 ~ ~m .7~ ·~ 

,,.m ~ ,,. 
·~ '~ ·~ ~ ~~ ·~ ~ ~ 

518 22600 18100 45200 39100 32000 22600 

RATED LOADS BASED ON COMPONENTS OF PROPER SHAPE AND SIZE THAT IT SEATS PROPERLY IN THE LOAD HOOK. 
FOR CHOKER HITCH. THE ANGLE OF CHOKE SHALL BE 120 DEGREES OR GREATER. 
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SCALE:
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SCALE:
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1/4"=1’−0"
A
1 2 SCALE:

SECTION
1/4"=1’−0"

B
1 2

 
4-275



 
4-276



SCALE:
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SCALE:
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4.7 POLLUTION CONTROL, PRESERVATION, AND MITIGATION PLAN 
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Seattle City Light – Terminal 117 Adjacent Streets Cleanup & Stormwater 
Infrastructure 

Gary Merlino Construction Co., Inc. (GMCC) 

Pollution Control, Preservation, and Mitigation Plan 

To fulfill the requirements of the Pollution Control, Preservation, and Mitigation Plan, GMCC has 
submitted the following individual plans: 

• Construction Stormwater and Erosion Control Plan 
• Tree, Vegetation, and soil Protection Plan 
• Spill Plan 
• Site Water Management Plan (Inclusive of the Temporary Discharge and Dewatering Plan) 
• Air Monitoring Plan 
• Noise Monitoring Plan 
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Integral Consulting Inc. 4-287  

4.7.1 Construction Stormwater and Erosion Control Plan 
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Construction Stormwater and Erosion Control Plan 
 

For 

Terminal 117 Adjacent Streets Cleanup & Storm Water Infrastructure 

 

Prepared For 

Seattle City Light 

 

 

Owner Contractor 

Seattle City Light 

 

411 1
st
 Ave. S. Suite 550 

Seattle, Washington 98104 

 

Gary Merlino Construction 

Company, Inc. 

9125 10th Avenue South 

 Seattle, WA 98108 

  

  

  

Project Site Location 

8500 Dallas Ave. South of 16
th

 Ave. 

 

Certified Erosion and Sediment Control Lead 

Acting CESCL (Patrick Hafferty) 

206-786-3925 

 

CSECP Prepared By 

Gary Merlino Construction Company, Inc. 

9125 10th Avenue South 

Seattle, WA, 98108 

(206) 762-9125 

Jimmy Blais, Environmental Manager 

 

CSECP Preparation Date 

Preliminary Draft 2/25/15 

Revised Draft 3/26/15 

Revised Draft 6/3/15 

 

Approximate Project Construction Dates 

4/27/2015 

3/23/2016 
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1.0 Introduction 

 

This Construction Stormwater and Erosion Control Plan (CSECP) has been prepared to meet the 

requirements in Section 8-01.3(2) of the Standard Specifications for the Terminal 117 Adjacent 

Streets Cleanup and Stormwater Infrastructure project located in the South Park Neighborhood 

of Seattle, Washington. The Site consists of portions of the 8500 thru 8700 blocks of Dallas 

Avenue S., the 8600 block of the 16
th

 Avenue S., the 8600 block of the 17
th

 Avenue S., and the 

1400 through 1700 blocks of S. Donovan Street.  The Project consists of the following elements 

of work: Excavation, hauling, and disposal of approximately 20,000 tons of contaminated 

material and 150 tons of TSCA Waste; removal and replacement of pavement, sidewalks, and 

curb in the right of way; installation of approximately 1,700 linear feet of storm water pipe in the 

right of way; installation of approximately 200 linear feet of outfall storm water pipe that 

discharges into the lower Duwamish Waterway; installation of biofiltration units and 

bioretention swales in the right of way; construction of soldier piles and geoweb piles; site 

restoration, landscaping, and planting. 

 

The purpose of this CSECP is to describe the proposed construction activities and all temporary 

and permanent erosion and sediment control measures, pollution prevention measures, 

inspection/monitoring activities, and recordkeeping that will be implemented during the 

proposed construction project.  The objectives of the CSECP are to: 

 

1. Implement Best Management Practices (BMPs) to prevent erosion and 

sedimentation, and to identify, reduce, eliminate or prevent storm water 

contamination and water pollution from construction activity. 

2. Prevent violations of surface water quality, ground water quality, or 

sediment management standards. 

3. Prevent, during the construction phase, adverse water quality impacts by 

containing site water and managing it per the Site Water Management 

Plan. 

This CSECP was prepared using the Ecology Template downloaded from the Ecology website 

on March 1, 2015 as a generic guideline. However, this CSECP was generated by following the 

requirements set forth in the project contract specifications as well as drawing upon the erosion 

and sediment control measures and subsequent procedures delineated in the City of Seattle’s 

Stormwater Manual Volume 2: Construction Stormwater Control Technical Requirements 

Manual (Director Rule 2009-004).  Additional Construction Erosion and Sediment Control 

information and applicable BMPs were sourced from by the Stormwater Manual for Western 

Washington (SWMWW, 2012). 
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This plan is divided into seven main sections with several appendices that include storm water 

related reference materials.  The topics presented in the each of the main sections are: 

� Section 1 – INTRODUCTION.  This section provides a summary 

description of the project, and the organization of the CSECP document. 

� Section 2 – SITE DESCRIPTION.  This section provides a detailed 

description of the existing site conditions, proposed construction activities, 

and calculated storm water flow rates for existing conditions and post–

construction conditions. 

� Section 3 – CONSTRUCTION BMPs.  This section provides a detailed 

description of the BMPs to be implemented based on the 19 required BMP 

sections outlined in City of Seattle’s Stormwater Manual Volume 2: 

Construction Stormwater Control Technical Requirements (Director’s 

Rule 2009-004). 

� Section 4 – CONSTRUCTION PHASING AND BMP 

IMPLEMENTATION.  This section provides a description of the timing 

of the BMP implementation in relation to the project schedule. 

� Section 5 – POLLUTION PREVENTION TEAM.  This section identifies 

the appropriate contact names (emergency and non-emergency), 

monitoring personnel, and the onsite temporary erosion and sedimentation 

control inspector. 

� Section 6 – INSPECTION AND MONITORING.  This section provides a 

description of the inspection and monitoring requirements such as the 

parameters of concern to be monitored, sample locations, sample 

frequencies, and sampling methods for all storm water discharge locations 

from the site. 

� Section 7 – RECORDKEEPING.  This section describes the requirements 

for documentation of the BMP implementation, site inspections, 

monitoring results, and changes to the implementation of certain BMPs 

due to site factors experienced during construction. 

Supporting documentation and standard forms are provided in the following Appendices: 

Appendix A – Site and Phasing Plans 

Appendix B – Alternative Construction BMP List 

Appendix C – Site Inspection Forms 

Appendix D - Product Data 

Appendix E – City of Seattle's Stormwater Manual BMP Descriptions 
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2.0 Site Description 

2.1 Existing Conditions 

 

The project location is in the South Park Neighborhood of Seattle, Washington, adjacent to 

Terminal 117 (8660 Dallas Avenue S.). The Site consists of portions of the 8500 thru 8700 

blocks of Dallas Avenue S., the 8600 block of the 16
th

 Avenue S., the 8600 block of the 17
th

 

Avenue S., and the 1400 through 1700 blocks of S. Donovan Street.  A site vicinity map and 

coordinates are provided in Appendix A.  The project site is approximately 2.5 acres in size.   

The project is located within both residential and commercial areas. The majority of the 

project is covered by impervious surfaces, mostly composed of asphalt pavement and 

concrete sidewalk.  

Stormwater collected by the existing storm system on the project site is discharged into King 

County's combined sewer.  It is served by two lift stations (at 17th Avenue S. and Dallas Avenue 

S. and at Dallas Avenue S. and S. Donovan Street) that convey the water to a series of storage 

tanks located at 17th Ave. S. and S. Donovan Street. The storage tanks are currently manually 

operated by Seattle Public Utilities.  Discharges are tightly controlled due to the capacity-

constrained sewer system.  There is currently 90,000 gallons of storage capacity. Approval for 

use of an emergency discharge to the Duwamish River (not used since 2009) has been given, if 

necessary.  However, it is not considered part of the system capacity.  The storage system is fully 

drained during dry conditions.  

 

Storm drains, runoff, and vehicular traffic are carriers of jobsite wastes, sediments, and dust.  

All areas of excavation must be protected by appropriate erosion control methods and jobsite 

equipment must be cleaned of excess debris.  Failure to do so is a violation of this CSECP 

and may create an environmental hazard. As such, Erosion and sediment control efforts will 

focus on controlling, containing and treating runoff before it leaves the project area.  

Furthermore, there are known contaminants of concern within the soils and groundwater 

onsite. Gary Merlino Construction Company Inc. will put in place adequate BMPs, which 

are described in detail below, to ensure that erosion and/or runoff from these areas does not 

impact waters of the state. There are limited critical areas on the site such as high risk 

erosion areas and steep slopes. However, the project will take place adjacent to the 

Duwamish Waterway.  GMCCC will focus extra efforts on protecting this sensitive area to 

the greatest extent possible.  

2.2 Proposed Construction Activities 

Construction activities will include demolition, excavation, grading, underground utilities, 

soldier piles, cement concrete sidewalk, asphalt pavement, and landscaping.   
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During construction activities, site drainage will consist of the use of the existing and new drain 

system, as well as sump areas, pumps, and above surface piping to convey site water to a 

treatment system and existing storage tanks.  Protective measures such as catch basin inserts, 

straw wattles, berms, and filter fabric fence will ensure that sediment laden water does not leave 

the site.   Straw wattles and sandbags will be placed as needed also.  For additional information 

on water management practices applicable for this project, please refer the Site Water 

Management Plan.    

 

3.0 Construction Stormwater BMPs 

3.1 The 19 BMP Elements 

3.1.1 Element #1 – Mark Clearing Limits and Critical Areas  

To protect adjacent properties and to reduce the area of soil exposed to construction, the limits of 

construction will be clearly marked before land-disturbing activities begin.  Trees that are to be 

preserved, as well as all sensitive areas and their buffers, shall be clearly delineated, both in the 

field and on the plans.  Tree protection shall be conducted in accordance with the City of 

Seattle’s tree protection standard and section 1-07.16(2).  The BMPs relevant to marking the 

clearing limits that will be applied for this project include: 

• Preserving Natural Vegetation (BMP E1.30) 

• Buffer Zones (BMP E1.35) 

• High Visibility Plastic or Metal Fence (BMP C103) 

Tree protection measures will be utilized with a PVC frame and high-visibility fencing 

surrounding the tree.  Placards will identify which trees are to be removed and which are to be 

protected.  For additional information, see the project Tree, Vegetation and Soil Protection Plan. 

Alternate BMPs for marking clearing limits and critical areas are included in Appendix B as a 

quick reference tool for the onsite inspector in the event the BMP(s) listed above are deemed 

ineffective or inappropriate during construction.  The Certified Erosion and Sediment Control 

Lead will promptly initiate the implementation of one or more of the alternative BMPs listed in 

Appendix B after the first sign that existing BMPs are ineffective or failing. 

 

3.1.2 Element #2 – Retain Top Layer 
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As specified in the City of Seattle Construction Stormwater Control Manual, Volume 2, the duff 

layer, top soil, and native vegetation, should be remain in an undisturbed state to the maximum 

extent feasible. Natural vegetation should be preserved everywhere that is feasible, and must be 

preserved within certain Environmentally Critical Areas (ECAs) pursuant to SMC chapter 25.09.  

In general, natural vegetation should be preserved especially on steep slopes, near perennials and 

intermittent water-courses or swales and on building sites in wooded areas.  For this projects 

remediation scope of work, when the top layer of contaminated soil is removed, an approved 

amended replacement soil will immediately be provided upon completion of ground disturbing 

activities. The newly restored area will be protected from over compaction. 

The retention of the top layer will be achieved using Operational Control BMPs such as:  

• Fence off, rope off or clearly mark using placards the clearing limits and 

delineated areas that are to remain undisturbed.  

• To the maximum extent feasible, keep equipment and other land disturbing 

activities to active work zones or designated storage areas.  

• When transitioning to new work zones, strategically plan the transportation of 

equipment and personnel to minimize mobilization over undisturbed areas. 

Whenever possible keep equipment and motorized vehicles to paved or stabilized 

surfaces.  

3.1.3 Element #3 – Establish Construction Access 

Trucks traffic will be kept to paved surfaces to the maximum extent possible during demolition 

and soil removal.  Construction access or activities occurring on unpaved areas shall be limited 

to a delineated route.  Trackout will be maintained by sweeping and regenerative air sweeper 

(sweeper trucks) as necessary.  Sweeper truck waste  will be co-mingled with contaminated soil 

and hauled off site.  

Any time equipment used in a contaminated area is moved out, such as into a "waiting period" 

before being used again in the next contaminated area, it will be de-contaminated.  Please 

reference the Site Specific Health and Safety Plan for de-contamination procedures. 

The specific BMPs related to an establishing construction access that shall be used on this 

project include, but is not limited to: 

• Street Sweeping and Vacuuming (BMP E3.70) 

 

Trucks and personnel exiting Exclusion Zones will be limited to one exit point per zone to 

minimize trackout and allow sweeping efforts, if necessary, to focus on an isolated location.  

Trucks will be visually inspected for cleanliness prior to exiting.  All personnel must pass 
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through an established Contamination Reduction Zone and follow decontamination procedures 

outlined in the Site Specific Health and Safety Plan.  

3.1.4 Element #4 – Protect Downstream Properties and Receiving Waters  

In order to protect the properties and waterways downstream of the project site all site water will 

be collected, detained, treated and discharged to combined sewer under a King County Major 

Dishcharge Authorization. Also, any water that exceeds storage volumes prior to discharge will 

be hauled off site. Water from Active Stage remediation areas will be kept separate from Non-

Active Stage/Non-Contact Stormwater. Refer to RAWP Section 4.7.4 Site Water Management 

Plan  

Furthermore, in order to reduce the transfer of sediment via the public drainage system, all storm 

drain and catch basins on site will have a filter fabric sock installed prior to construction 

activities commencing.  Storm drain inlets will be inspected weekly and cleaned out if sediment 

builds up reaches 33% of the overall capacity of the sock. If there is evidence that sediment has 

accumulated in the bottom of the storm drain or catch basin, GMCC will have a vactor truck 

suck out contents of the structure.  Erosion and sediment control BMPs will be kept on site in 

order to quickly and effectively respond to a release or potential discharge of sediment laden 

water.  Refer to the Site Water Management Plan for further details. 

The specific BMPs applicable to protecting downstream properties and waterways for this 

project shall include, but is not limited to: 

• Portable Tanks  (BMP E3.50) 

• Inlet Protection (BMP E3.25) 

• Cleaning of Inlets and Catch Basins (BMP E3.65) 

 

• Check Dams (BMP E2.35) 

• Straw wattles (BMP E3.35) 

• Filter Fence (BMP E3.10) 

• Sumps and Pumps 

The BMP’s listed above will be used to minimize erosion which will reduce loading to the 

Construction Water Treatment System..   In the event a large storm occurs that generates more 

runoff that can be handled in the Construction Water Treatment system and onsite stormwater 

storage tanks, any excess stormwater will be hauled to an approved offsite treatment facility. An 

additional 18,000 gallon storage tank will be provided during winter months (October 1-April 

30) per the Site Water Management Plan.   
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3.1.5 Element #5 – Preventing Erosion and Sediment Transport from the Site: 

To prevent erosion and sediment transport from the site, GMCC will provide fully functioning 

sediment controls to trap sediment on site prior to performing other land disturbing activities.  

All storm water runoff from disturbed areas shall pass through an appropriate sediment removal 

BMP before being conveyed and treated per the Site Water Management Plan.  The specific 

BMPs for preventing erosion and sediment transport from the project site will include, but is not 

limited to: 

• Filter Fence (BMP E3.10) 

• Gravel Filter Berms (BMP E3.20) 

• Check Dams (BMP E2.35) 

• Straw Wattle, Compost Socks, Compost Berms  (BMP E3.35) 

• Sand Bag Barrier  

• Storm Drain Inlet Protection (BMP E3.25) 

• Portable Sediment Tank (BMP E3.50) 

• Granular Activated Carbon Filtration 

• Materials on Hand (DOE BMP C150) may also be applicable 

 

Alternate BMPs applicable to preventing erosion and sediment transport from the site are 

included in Appendix B as a quick reference tool for the onsite inspector in the event the BMP(s) 

listed above are deemed ineffective or inappropriate during construction.  The Certified Erosion 

and Sediment Control Lead will promptly initiate the implementation of one or more of the 

alternative BMPs listed in Appendix B after the first sign that existing BMPs are ineffective or 

failing. 

3.1.6 Element #6 –Prevent Erosion and Sediment Transport from the Site by Vehicles: 

To prevent erosion and sediment transport from the site by vehicles, GMCC and subcontractors 

will keep vehicles on paved and stabilized surfaces to the maximum extent possible. A visual 

check will be made before vehicles leave the site.  Any loose dirt will be removed.  In the event 

that sediment is transported by vehicle traffic onto paved public roads or the public right of way, 

the sediment will be removed via manually sweeping or using mechanical sweepers. 

The specific BMPs used to prevent erosion and sediment transfer from the project site via 

vehicle traffic, the following BMPs shall include, but are not limited to: 
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• Street Sweeping and Vacuuming (BMP E3.70) 

• Dust Control (DOE BMP C140) 

Alternate BMPs applicable to preventing erosion and sediment transport from the site by 

Vehicles are included in Appendix B as a quick reference tool for the onsite inspector in the 

event the BMP(s) listed above are deemed ineffective or inappropriate during construction.  The 

Certified Erosion and Sediment Control Lead will promptly initiate the implementation of one or 

more of the alternative BMPs listed in Appendix B after the first sign that existing BMPs are 

ineffective or failing. 

3.1.7 Element #7-Stabilize Soils 

To prevent onsite erosion, exposed and un-worked soils shall be stabilized by utilizing 

appropriate soil stabilizing BMPs throughout the entirety of the project.  This project is located 

west of the Cascade Mountain Crest, thus no soils shall remain exposed and un-worked for more 

than 7 days during the dry season (May 1 to September 30) and 2 days during the wet season 

(October 1 to April 30).  Regardless of the time of year, all soils shall be stabilized at the end of 

the shift before a holiday or weekend if needed based on weather forecasts.  

The specific BMPs for soil stabilization that shall be used on this project include: 

• Mulching, Matting, and Compost Blankets  (BMP E1.15) 

• Plastic Covering (BMP E1.20) 

• Top-soiling (BMP E1.50) 

• Temporary and Permanent Seeding (BMP E1.10; E1.40; DOE BMP C120) 

 

• Early application of gravel base on areas to be paved 

Alternate soil stabilization BMPs are included in Appendix B as a quick reference tool for the 

onsite inspector in the event the BMP(s) listed above are deemed ineffective or inappropriate 

during construction.  The Certified Erosion and Sediment Control Lead will promptly initiate the 

implementation of one or more of the alternative BMPs listed in Appendix B after the first sign 

that existing BMPs are ineffective or failing. 

3.1.8 Element #8 – Protect Slopes 

All cut and fill slopes will be designed, constructed, and protected in a manner than minimizes 

erosion.  The BMPs to be used to protect slopes for this project include, but are not limited to: 

• Mulching, Matting and Compost Blankets (BMP E1.15) 
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• Plastic Sheeting and Sandbags (BMP E1.20) 

• Straw Wattles (BMP E3.35) 

• Temporary and Permanent Seeding (BMP E1.10; E1.40) 

• Materials on Hand (DOE BMP C150) 

• Surface Roughening (BMP E2.75; C130) 

Final lanscaping and permanent seeding will be used as a final stabilization measure on exposed 

slopes. If necessary, plastic sheeting and sandbags will be used to cover exposed slopes 

temporarily.  Extra materials such as asphalt will be kept on the job site in order to aid in the 

protection of slopes as needed.    

Alternate slope protection BMPs are included in Appendix B as a quick reference tool for the 

onsite inspector in the event the BMP(s) listed above are deemed ineffective or inappropriate 

during construction.  The Certified Erosion and Sediment Control Lead will promptly initiate the 

implementation of one or more of the alternative BMPs listed in Appendix B after the first sign 

that existing BMPs are ineffective or failing. 

3.1.9 Element #9– Protect Storm Drains  

All storm drain inlets and culverts made operable during construction shall be protected to 

prevent unfiltered/untreated site drainage water from entering the storm drain system.  Storm 

Drain Inlet Protection (BMP E3.25) will be implemented for all drainage inlets and culverts that 

could potentially be impacted by debris or sediment-laden runoff on and near the project site.  

Construction water will be collected and treated per the Site Water Management Plan for 

discharge into the combined sewer.    

Gary Merlino Construction Company will remove debris 1) whenever other sediment control 

BMPs are not feasible or have failed 2) whenever the public drainage collection facilities 

immediately downstream are not functioning and 3) whenever there is ponding at the inlet or 

catch basin.  Additional sediment removal may be implemented by GMCC if debris and or 

sediment levels occupy more than one third of the capacity.   

The following inlet protection BMPs are applicable for this project: 

• Storm Drain Inlet Protection (BMP E3.25) 

• Cleaning Inlets and Catch Basins (BMP E3.65) 

If necessary, additional or alternative BMPs will be installed to protect drain inlets.  Alternative 

BMPs will include but not be limited to blocking drain outlets, or routing water around a catch 
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basin using straw wattles, asphalt berms or equivalent. These measures will be used to divert 

potentially contaminated water to locations where it may be collected, conveyed and treated per 

the Site Water Management Plan. 

If specific BMPs are not listed above, but deemed necessary during construction, the Certified 

Erosion and Sediment Control Lead shall implement one or more of the alternative BMP inlet 

protection options listed in Appendix B. 

3.1.10 Element #10 – Stabilize Channels and Outlets 

Where site runoff is conveyed in channels, efforts will be taken to prevent downstream erosion.  

The specific BMPs for channel and outlet stabilization that shall be used on this project include: 

• Materials on Hand (BMP C150) 

Materials to make check dams (washed rock, quarry spalls, straw wattles, and sand bags) as well 

as asphalt for asphalt berms will be kept on hand in order to stabilize channels and outlets when 

needed.     

 

Conveyance channels are not anticipated to be used on this project.  If needed, the following 

provisions apply: 

 

The project site is located west of the Cascade Mountain Crest.  As such, all temporary on-site 

conveyance channels shall be designed, constructed, and stabilized to prevent erosion from the 

expected peak 10 minute velocity of flow from a Type 1A, 10-year, 24-hour recurrence interval 

storm for the developed condition.  Alternatively, the 10-year, 1-hour peak flow rate indicated by 

an approved continuous runoff simulation model, increased by a factor of 1.6, shall be used.  

Stabilization, including armoring material, adequate to prevent erosion of outlets, adjacent 

stream banks, slopes, and downstream reaches shall be provided at the outlets of all conveyance 

systems.    

Alternate channel and outlet stabilization BMPs are included in Appendix B as a quick reference 

tool for the onsite inspector in the event the BMP(s) listed above are deemed ineffective or 

inappropriate during construction.  The Certified Erosion and Sediment Control Lead will 

promptly initiate the implementation of one or more of the alternative BMPs listed in Appendix 

B after the first sign that existing BMPs are ineffective or failing. 

3.1.11 Element #11 – Control Pollutants 

All pollutants, waste materials, contaminated materials and demolition debris, shall be handled 

and disposed of in a manner that does not cause further contamination of storm water or the 

surrounding area.  Good housekeeping practices and preventative measures will be taken to 

ensure that the site will be kept clean, well-organized, and free of debris.  If required, BMPs will 

be implemented to control specific sources of pollutants are discussed below. 
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Vehicles, construction equipment, and/or petroleum product storage/dispensing: 

� All vehicles, equipment, and petroleum product storage/dispensing areas 

will be inspected regularly to detect any leaks or spills, and to identify 

maintenance needs to prevent leaks or spills. 

� On-site fueling tanks and petroleum product storage containers shall 

include secondary containment. 

� Spill prevention measures, such as drip pans, will be used when 

conducting maintenance and repair of vehicles or equipment. 

� In order to perform emergency repairs on site, temporary plastic will be 

placed beneath and, if raining, over the vehicle. 

� Contaminated surfaces shall be cleaned immediately following any 

discharge or spill incident.  

Demolition: 

� Demolition of sidewalks and existing streets will occur throughout the 

project. Materials from demolition will be handled per the Clearing, 

Demolition, and Excavation Plan.  

� Dust released from demolished sidewalks, or structures will be controlled 

using Dust Control measures (BMP E2.45) described in Appendix E, 

Section 4.2.9.  This will mainly be accomplished by lightly wetting the 

surfaces using municipal water (i.e., obtained via hydrant) to reduce dust. 

Water applications will be controlled to prevent runoff.  

� Storm drain inlets vulnerable to storm water discharge carrying dust, soil, 

or debris will be protected using Storm Drain Inlet Protection (BMP 

E3.25).  The work zone will be considered active and all stormwater will 

be treated as Active Stage Remediation Stormwater and will be collected 

and treated per the Site Water Management Plan. 

Sawcutting- Slurry Water and Cutting Debris: 

� Process water and slurry resulting from saw cutting and surfacing 

operations will be prevented from entering the storm drain system by 

implementing Sawcutting and Paving Pollution Prevention measures 

(BMP C1.35).  
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� To ensure that process water and slurry water resulting from saw cutting 

and resurfacing operations are prevented from entering the storm drain 

system the following procedure will be implemented: 

o Block off all operable catch basins in the immediate vicinity where 

saw cutting and paving operations are taking place with plastic 

visqueen or equivalent. 

o If saw cutting or paving operations are to be performed near any 

natural or constructed conveyance drainage, a diversion berm will 

be installed to ensure that process water/wastewater and 

stormwater or water not related to construction activities are 

managed separate and do not comingle.  

o Vacuum all slurry and cuttings during the activity to prevent 

migration off site. Slurry and cuttings will not be allowed to 

remain on permanent concrete or asphalt paving overnight. 

o The resulting slurry and cuttings that are collected via vacuuming 

operation will be deposited in a 55 gallon metal drum to be hauled 

off site and disposed of at an appropriate disposal site. 

Concrete and Grout: 

� Process water and slurry resulting from concrete work will be prevented 

from entering the storm drain system by implementing Concrete Handling 

and Disposal measures (BMP C1.56).  

� To ensure that process water and slurry water resulting from concrete 

paving operation are adequately prevented from entering the storm drain 

system the following procedure will be implemented: 

o Block off all operable catch basins in the immediate vicinity where 

Concrete paving operations are taking place with plastic visqueen 

or equivalent. 

o Always use forms and solid barriers for concrete pours when 

within 15 feet of receiving waters, including operable catch basins 

and natural or constructed conveyance drainage.   

Concrete Truck Washout:  

�  Ensure washout procedures are performed off-site or in designated 

concrete washout areas. If washout procedures are to be performed onsite, 

wash out concrete chutes, pumps and internals into formed areas only. 
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Concrete trucks are not permitted to washout onto the open ground or into 

storm drains, open ditches, streets or streams.  

� When a formed area is not available, GMCC will utilize Eco-Pans for 

concrete trucks to wash out into. Alternatively, concrete trucks can be sent 

back “wet” (without performing washout procedure onsite) to the concrete 

batch plant it originated to utilize the concrete batch plant designated 

washout area.  

� If washout facilities are to be used onsite (Eco-Pans), the facilities shall be 

maintained to provide adequate holding capacity with a minimum 

freeboard of 12 inches and must be located at least 50 feet from storm 

drains, open ditches or critical areas such as water bodies and wetlands.  

� If GMCC is utilizing an Eco-Pan onsite and it is near capacity, GMCC 

will have a new Eco-Pan delivered and old Eco-Pan picked up to be 

disposed at an approved location.  

� In general, washout facilities shall consolidate to a solid for easier disposal 

and prevent runoff of liquids.  

� Washout facilities shall prevent wash water from leaching into the ground 

and from contaminating ground water.  

� Washout facilities shall prevent wash water from migrating to a storm 

drain. 

� Washout facilities shall prevent solids from clogging storm drain pipes.  

 

 Contaminated soils and TSCA Waste: 

� All wastes (contaminated and TSCA Waste) will be handled per the Waste 

Transportation and Disposal Plan.  Also reference the Spill Plan Section 

8.3 for any accidental soil spills that may occur.  

Specific BMPs that shall be utilized for the Control of pollutants onsite include, but are 

not limited to: 

�   Material Delivery, Storage, and Containment (BMP C1.15) 

�   Use of Chemicals During Construction (BMP C1.20) 

�   Saw-cutting and Paving Pollution Prevention (BMP C1.35) 

�   Solid Waste Handling and Disposal (BMP C1.45) 
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3.1.12 Element #12 – Control Dewatering 

Excavations are expected to encounter shallow groundwater during construction of the storm 

water outfall and at the other potential locations (EU10: 17
th

 Ave S adjacent to 8620 property, 

EU08: S Donovan St between Dallas Ave S and 17
th

 Ave S, and DU20/21 on 16
th

 Ave S between 

Donovan St and the alley) as shown on Figure 1. Dewatering methods will consist of sumps at 

low points of trenches and open cuts.  Dewatering liquid will be pumped and conveyed to the 

water treatment system and treated for discharge into the combined sewer per the requirements 

of the King County Major Discharge Authorization and further described in the Site Water 

Management Plan.  Rainwater in excavation areas during the rainy season will be handled in the 

same manner.  For construction of the storm outfall, tidal inundation is anticipated.  Shifts will 

be timed around low tide, only working when water is drawn down by the tidal stage.  Please 

reference the Site Water Management for further detail on the management as well as BMPs 

related to Dewatering Practices that may be anticipated onsite. 

The specific BMP(s) that shall be utilized to control dewatering onsite include, but are not 

limited to:  

�   Temporary Dewatering (BMP C1.40) 
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3.1.13 Element #13 – Maintain BMPs 

All temporary and permanent erosion and sediment control BMPs shall be maintained and 

repaired as needed to assure continued performance of their intended function.  Maintenance and 

repair shall be conducted in accordance with each particular BMP’s specifications.   

All temporary erosion and sediment control BMPs shall be removed within 5 days after the final 

site stabilization is achieved or after the temporary BMPs are no longer needed.  Disturbed soil 

resulting from removal of BMPs or vegetation shall be permanently stabilized. 

3.1.14  Element #14- Inspect BMPs  

Inspect, maintain, and repair all BMPs as needed to assure continued performance of their 

intended function. Visual monitoring of the BMPs will be conducted at least once every calendar 

week and within 24 hours of any runoff producing rainfall event that causes or would result in a 

discharge from the site.  If the site becomes inactive, and is temporarily stabilized, the inspection 

frequency will be reduced to once every month. 

Inspection and Monitoring 

• All BMPs shall be inspected, maintained, and repaired as needed to assure continued 

performance of their intended function.  Site inspections shall be conducted by a Certified 

Erosion and Sediment Control Lead (CESCL) (BMP C1.10). The purpose of a designated 

CESCL is to ensure compliance with all city, county, state and federal erosion and 

sediment control and water quality requirements.   

� Whenever inspection and/or monitoring reveals that the BMPs identified 

in this CSECP are inadequate, due to the actual discharge of or potential to 

discharge a significant amount of any pollutant, appropriate BMPs or 

design changes shall be implemented as soon as possible. 

Duties and Responsibilities of CESCL: 

The duties and responsibilities of the CESCL shall include, but are not limited to the following: 

• Maintain all applicable documentation, permits, and plans onsite at all times. 

• Direct BMP installation, inspection, maintenance, modification, and removal.  

• Update all project drawings and plans with changes made. 

• Keep daily logs and inspection reports. Inspections reports should include, but is not 

limited to: 

o Inspection date/time  

o Weather information: General conditions during inspection and approximate 

amount of precipitation since the last inspection. 

o Summary or list of BMPs implemented, including observations of all 

erosion/sediment control structures or practices. The following shall be noted: 
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� Locations of BMPs inspected  

� Locations of BMPs that need maintenance 

� Locations of BMPs that failed to operate as designed or intended.  

� Locations of where additional or different BMPs are required  

o Duties relating to temporary dewatering 

o Visual monitoring results, including description of discharge site water, 

anticipated only to be to the combined sewer.  Discharge to surface water on this 

project is limited to emergency situations for non-contact stormwater and only 

with the Engineer's approval. The presence of suspended sediment, turbid water, 

discoloration, and oil sheen shall be noted, as applicable.  

o Any water quality monitoring performed during inspection.  

o General comments and notes, including a brief description of any BMP repairs, 

maintenance or installations made as a result of the inspection.    

 

Furthermore all erosion and sediment control BMPs for this project have been designed based on 

the following principles: 

 

o Design the project to fit the existing topography, soils, and drainage patterns. 

o Emphasize erosion control rather than sediment control. 

o Minimize the extent and duration of the area exposed. 

o Keep runoff velocities low. 

o Retain sediment on site. 

o Thoroughly monitor site and maintain all ESC measures. 

o Re-vegetation of exposed areas and maintenance of that vegetation shall be an 

integral part of the clearing activities during each phase of construction, per the 

Scheduling BMP (BMP DOE C162). 

 

3.1.15  Element#15 - Execute Construction Stormwater Control Plan 

 

Please refer to the Site Water Management Plan for all relevant information that pertains to the 

conveyance, handling, treatment, and discharge of stormwater to the combined sewer.  

 

3.1.16 Element#16 – Minimize Open Trenches  

 

Per details highlighted in the City of Seattle Construction Stormwater Control Technical Manual 

Vol. 2, in the construction of underground utility lines, when feasible, no more than one hundred 

and fifty (150) feet of trench shall be opened at one time, unless soil is replaced in the same 

working day. This applies to utility trenches within a work zone.  GMCC will phase the project 

and coordinated construction activities to the maximum extent possible to minimize open 

trenches as well as other exposed excavations. It is GMCCs intention to divide the project up 

into different work zones, where work in one area will be completed or exposed soils will be 

stabilized before moving onto the next work zone.    
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3.1.17 Element #17 – Phase the Project  

The construction project is phased to the extent practicable in order to minimize the amount of 

open excavations occurring at any one given time and taking into account all applicable seasonal 

and tidal limitations that will potential impact this project.  The project will be broken into 5 

major work zones to help minimize risk exposure due to the amount of contaminated soil 

removal involved in the project.  Each zone will be worked to a non-active stage of remediation 

prior to moving into the next phase.  

Seasonal Work Limitations 

� From October 1, 2015 through April 30, 2016, clearing, grading, and other 

soil  disturbing activities shall only be permitted if shown to the 

satisfaction of the local permitting authority that silt-laden runoff will be 

prevented from leaving the site through a combination of the following: 

� Site conditions including existing vegetative coverage, slope, soil 

type, and proximity to receiving waters; and  

� Limitations on activities and the extent of disturbed areas; and 

� Proposed erosion and sediment control measures. 

� Based on the information provided and/or local weather conditions, the 

local permitting authority may expand or restrict the seasonal limitation on 

site disturbance. 

� The following activities are exempt from the seasonal clearing and grading 

limitations: 

� Routine maintenance and necessary repair of erosion and sediment 

control BMPs; 

� Routine maintenance of public facilities or existing utility 

structures that do not expose the soil or result in the removal of the 

vegetative cover to soil; and 

� Activities where there is 100 percent infiltration of surface water 

runoff within the site in approved and installed erosion and 

sediment control facilities. 

Tidal Work Limitations: 

 

� The installation of the outfall structure to the Duwamish waterway will need to be 

coordinate and scheduled in accordance with the tidal influence of the Duwamish 
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waterway.  Reference the Clearing, Demolition, and Excavation Plan, as well as the 

Site Restoration Plan for further details of this work.   

 

Coordination with Utilities and Other Jurisdictions 

� Utilities, other construction projects, and the local jurisdiction were 

coordinated with in preparing this CSECP and scheduling the construction 

work. 

3.1.18   Element #18 - Install Permanent Flow Control and Water Quality Facilities  

Please refer to the Site Water Management Plan for all relevant information that pertains to 

permanent flow control methods, as well as, the portable water quality treatment facilities that 

will be utilized for this project.   

 

3.1.19  Element #19 – Protect Green Stormwater Infrastructure 

GMCC will protect all Green Stormwater Infrastructure (GSI) BMPs from runoff through 

the installation and maintenance of erosion control BMPs.  For further details regarding 

the protection of bioretention cells, reference the Site Restoration Plan. 

3.2 Site Specific BMPs 

Site specific BMPs are shown on the TESC Plan Sheets in Appendix A.  These site specific plan 

sheets will be updated annually. 

3.3 Additional Advanced BMPs 
 

Additional site BMPs are listed in Appendix B.  If site BMPs are not functioning correctly or if 

additional BMPs are needed, these may be used in addition to or in replacement of the BMPs 

listed in this plan.  Also reference the Site Water Management Plan regarding the collection, 

conveyance and treatment of site water. 

 

 

 

 
 
 
 

4.0 Construction Phasing 
 

The BMP implementation schedule will be driven by the construction schedule.  As described in 

Element #17, we have divided the site into 5 major work zones.  BMPs will be implemented 
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prior to beginning excavation in each zone.  These work zones are shown in Appendix A for 
reference.  During the weekly construction meetings, the construction schedule and the CESCL 
will provide a detailed implementation schedule for major, phase-specific BMPs.  The project 
site is located west of the Cascade Mountain Crest.  As such, the dry season is considered to be 
from May 1 to September 30 and the wet season is considered to be from October 1 to April 30. 
BMPs shall be installed & maintained on a phase by phase basis.   
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5.0 Pollution Prevention Team 
 
5.1 Roles and Responsibilities 

The pollution prevention team consists of personnel responsible for implementation of the 

CSECP, including the following: 

� Certified Erosion and Sediment Control Lead (CESCL) – primary 

contractor contact, responsible for site inspections (BMPs, visual 

monitoring, sampling, etc.); to be called upon in case of failure of any 

ESC measures. 

� Emergency Ecology Contact – individual to be contacted at Ecology in 

case of emergency.   

� Emergency Owner Contact – individual that is the site owner or 

representative of the site owner to be contacted in the case of an 

emergency. 

5.2 Team Members 

Names and contact information for those identified as members of the pollution prevention team 

are provided in the following table. 

Title Name(s) Phone Number 

Certified Erosion and Sediment Control Lead (CESCL) Patrick Hafferty, Gary Merlino Const. Co 

 

(206) 391-4938 

 

Emergency Ecology Contact Ecology Spill Response (425) 649-7000 

Emergency Owner Contact Roger Culleton (206) 518-4499 

Monitoring Personnel Patrick Hafferty, Gary Merlino Const. Co (206) 391-4938 

 

 

 

 

 

 

Additional Contacts: 

 
Agency & Responsibilities Contacts 

City of Seattle Fire Department 

• Fire fighting 

• Emergency medical response 

• Community evacuation 

Phone: 911 

EMS: (206) 744-3074  
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City of Seattle Police Department 

• Police authority 

Phone: 911 

EMS: (206) 744-3074 

Seattle Public Utilities 

• Information on storm drains and other utilities 

Phone: (206) 684-3000 

Spill Response: (206) 386-1800 

Emergency Medical Treatment: 

• Emergency on Site 

• Onsite Docs for non-emergency on Site 

 

Phone: 911 

Phone: (206) 969-1100 

King County West Point Treatment Plant 

• Reporting spills to sanitary/combined drainage 

Phone: (206) 263-3801 

Washington State Department of Ecology Toxics Cleanup Program 

• Reporting spills to land 

Phone:  (425)-649-7000 

National Response Center 

• Reporting spills to water 

Phone: (800) 424-8802 

Washington State Emergency Management Division 

• Reporting spills to water 

Phone: (800) 258-5990 

 NRC Environmental: 

• Emergency spill response 

 

Phone: (800) 337-7455  
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6.0 Site Inspections and Monitoring 

Monitoring includes visual inspection, monitoring for water quality parameters of concern and 

documentation of the inspection and monitoring findings in a site log book.  A site log book will 

be maintained for all on-site construction activities and will include: 

� A record of the implementation of the CSECP and other permit 

requirements; and 

� Site inspections 

For convenience, the inspection forms in this CSECP include the required information for 

the site log book.  This CSECP may function as the site log book if desired, or the forms 

may be separated and included in a separate site log book.  However, if separated, the site 

log book must be maintained on-site or within reasonable access to the site and be made 

available upon request to the Owner or the local jurisdiction. 

6.1 Site Inspection 

All BMPs will be inspected, maintained, and repaired as needed to assure continued performance 

of their intended function.  The inspector will be a Certified Erosion and Sediment Control Lead 

(CESCL) per (BMP C1.10). Patrick Hafferty will be the CESCL for this project; his contact 

information is provided in Section 5 of this CSECP. 

Site inspection will occur in all areas disturbed by construction activities.  Storm water will be 

visually examined for the presence of suspended sediment, turbidity, discoloration, and oily 

sheen.  The site inspector will evaluate and document the effectiveness of the installed BMPs and 

determine if it is necessary to repair or replace any of the BMPs to improve the quality of storm 

water discharges.  In addition, the CESCL will review datea collected from site water monitoring 

to verify that BMP performance trigger has not been exceeded (see RAWP Section 4.7.4, Site 

Water Management Plan, part 5.1). All maintenance and repairs will be documented in the site 

log book or forms provided in this document.  All new BMPs or design changes will be 

documented in the CSECP as soon as possible. 

6.1.1 Site Inspection Frequency 

Site inspections will be conducted at least once a week and within 24 hours following any runoff 

producing rain event.  The inspection frequency for temporary stabilized, inactive sites may be 

reduced to once every calendar month.   
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6.1.2 Site Inspection Documentation 

The site inspector will record each site inspection using the site log inspection forms provided in 

Appendix C.  The site inspection log forms may be separated from this CSECP document, but 

will be maintained on-site or within reasonable access to the site and be made available upon 

request to the Owner or the local jurisdiction. 

6.2 Storm Water Quality Monitoring 

All monitoring requirements will adhere to the terms and conditions set forth in the King County 

Major Discharge Authorization (KCMDA). Please reference the Site Water Management Plan 

for information regarding stormwater quality monitoring. Also for a quick reference the self-

monitoring requirements as well as the general operating conditions for this project can be found 

in the King County Major Discharge Authorization documentation for this project.  A copy of 

the KCMDA is located in Appendix D of the Site Water Management Plan.  

 
7.0 Reporting and Recordkeeping 

 

7.1 Recordkeeping: 
 
7.1.1 Site Log Book 

A site log book will be maintained for all on-site construction activities and will include: 

� A record of the implementation of the CSECP 

� Site inspections. 

For convenience, the inspection forms in this CSECP include the required information for the 

site log book. 

7.1.2 Records Retention 

Records of all monitoring information (site log book, inspection reports/checklists, etc.), this 

Plan, and any other documentation of compliance with permit requirements will be retained 

during the life of the construction project, as well as, for 10 years after GMCC receives the 

EPA’s receipt of The Notice of Completion of Work. GMCC shall preserve and retain all non-

identical copies of records and documents (including record or documents in electronic from) 

that are in GMCC’s possession, or control or which comes under GMCC’s possession or control 

that relate in any manner to the performance of work or the liability of any person under 

CERCLA with respect to T-117 Early Action Area (EAA), regardless of any corporate retention 

policy.  
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7.1.3 Access to Plans and Records 

The CSECP and Site Log Book will be retained on site or within reasonable access to the site 

and will be made immediately available upon request to the Owner or the local jurisdiction.  A 

copy of this CSECP will be provided to the Owner within 14 days of receipt of a written request 

for the CSECP from the Owner.  Any other information requested by the Owner will be 

submitted within a reasonable time. 

7.1.4 Updating the CSECP 

This CSECP will be modified if the CSECP is ineffective in eliminating or significantly 

minimizing pollutants in storm water discharges from the site or if there has been a change in 

design, construction, operation, or maintenance at the site that has a significant effect on the 

discharge, or potential for discharge, of pollutants to the waters of the State.  The CSECP will be 

modified within five days of the determination based on inspection(s) that additional or modified 

BMPs are necessary to correct problems identified, and an updated timeline for BMP 

implementation will be prepared.  The Owner will be notified of these determinations, who will 

then communicate them to the EPA within 24 hours. 

7.2 Reporting 

7.2.1 Industrial Waste Monthly Self-Monitoring Reports 

Water quality sampling results will be submitted monthly on Industrial Waste Monthly Self-

Monitoring Report forms per the KCMDA and as detailed in the Site Water Management Plan.  

If there was no discharge during a given monitoring period, the form will be submitted with the 

words “no discharge” entered in place of the monitoring results.  All Construction Water will be 

discharged to the combined sewer subject to the requirements of the King County Major 

Discharge Authorization or hauled to an approved offsite treatment facility.  

7.2.2 Notification of Noncompliance 

If any of the terms and conditions of the CSECP are not met, and it causes a threat to human 

health or the environment, the following steps will be taken: 1) The Owner will be immediately 

notified of the failure to comply. 2) Immediate action will be taken to control the noncompliance 

issue and to correct the problem.  If applicable, sampling and analysis of any noncompliance will 

be repeated immediately and the results submitted to the Owner within five days of becoming 

aware of the violation. 3) A detailed written report describing the noncompliance will be 

submitted to the Owner within five days, unless requested earlier by the Owner. 
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Appendix A – Site and Phasing Plans 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 
4-319



 
4-320
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CALL 48 HOURS 
BEFORE YOU DIG 
1 -800-424-5555 

OVERDALE ST 

S DONOVAN ST 

Overall Site TESC Plan 

See Appendix E for BMP installation & 
maintenance instructions 

0 AS NEC SSARY. 

EXISTING STORMWATER STORAGE TANKS 
BY SPU. PROVIDE TREATMENT ANO 

SUPPLEMENTAL STORAGE FOR ALL 
CONSTRUCTION GENERATED WATER, AS 

NECESSARY TO COMPLY WITH THE KING 
COUNTY DISCHARGE AUTHORIZATION, OR 

HAUL TO AN APPROVED OFFSITE FACILITY. 

PROTECT TREES PER APPLICABLE COS STD 
PLANS AND SPECIFICATIONS. PROTECTION 
MEASURES SUBJECT TO APPROVAL FOR 
COMPLIANCE WITH COS STD SPECIFICATION 
8 - 01 .3(2)B, APPROVED AS A COMPONENT OF 
THE FIELD REVIEW OF THE TVSPP SUBMITIAL. 

-~-

' ' ' ' 

- - P 

<'< 

S DONOVAN ST 

40 20 0 40 

SCALE IN FEET 

LEGEND: 

--- SILT FENCE (SEDIMENT /FILTER FENCE) 

e INLET /CATCH BASIN PROTECTION 

~ EROSION CONTROL MATTING 

~ FUTURE B IORETENTION AREA (SEE NOTE 8.) 

NOTES: 

1. THIS PLAN IS AN OVERVIEW OF MINIMUM BEST 
MANAGEMENT PRACTICES ( BMPS) TO BE 
IMPLEMENTED PRUOR TO CONDUCTING ANY WORK. 
PROVIDE ANC MAINTAIN ADDITIONAL BMPS AT 
LOCATIONS \'IHERIE WORK IS BEING PERFORMED, IN 
ACCORDANCE WITH THE CONTRACTOR'S TESC PLAN. 

2. PROVIDE ANC MAINTAIN THE BMPS SHOWN ON 
THESE PLANS IN CONJ UNCTION WITH ALL 
CONSTRUCTION ACTIVITIES AND IN SUCH A MANNER 
AS TO ENSURE THAT SEDI \.1ENT - ILADEN WATER 
DOES NOT ENTER THE LOWER DUWAMISH 
WATERWAY, ADJACENT PROPERTIES. OR VIOLATE 
APPLICABLE STANDARDS. 

3. PROVIDE AND MAINTAIN BMPS AROUND ALL 
STAGING AREAS. 

4 . PROVIDE STABILIZED CONSTRUCTION ENTRANCES IN 
ACCORDANCE WITH STD PLAN #040, AND OTHER 
DECONTAMINATION BMPS IN ACCORDANCE WITH THE 
STANDARD SPECIFICATIONS AS MODIFIED BY THE 
PROJECT SPECIFICATIONS, AT ALL LOCATIONS 
WHERE CONSTRUCTION VEHICLES TRANSITION FROM 
DISTURBED SOIL TO STABILIZED AREAS. 

6. PROTECT BIORETENTION CELL SUBGRADE DURING 
ALL PHASES OF CONSTRUCTION PER COS STD 
SPECIFICATION SECTIONS 1-07.15 AND 7-21 . .3, 
AS MODIFIED BY THE PROJECT SPECIFICATIONS. 

7. DISCHARGE OR HAUL ALL CONSTRUCTION WATER 
AS NECESSARY TO MEET THE REQUIREMENTS OF 
THE CONTRACT, UNTIL SITE STABILIZATION IS 
APPROVED BY THE ENGINEER AND THE OUTFALL IS 
FULLY OPERATIONAL. 

8. PROTECT INFILTRATION CHARACTERISTICS OF 
SUBGRADE FOR PROPOSED STORMWATER FACIUTY 
DURING ALL PHASES OF CONSTRUCTION PER COS 
STD. 1 - 07. 15 & 7 - 21.3 AS MODIFIED BY THE 
PROJECT SPECIFICATIONS. PLACE~IENT OF MATERIAL 
STOCKPILES ANO HEAVY EQUIPMENT SHALL BE 
EXCILUDED FROM THIS AREA. PROVIDE TEMPORARY 
FENCING AROUND AREA WHEN IT IS NOT ACTIVELY 
BEING WORKED. 

80 
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CONSTRUCTION STORMWAIER CONTROL REQUIREMENTS 
UNLESS OTHERWISE NOTED: 
PROVIDE TEMPORARY ANO PERMANENT CONSTRUCTION CONTROLS TO ACCOMPLISH 
THE FOUOWING MINIMUM REQUIREMENTS. ADDITIONAL CONTROLS MAY BE 
REQUIRED BY THE ENGINEER, AT NO ADDITIONAL COST TO THE OWNER, WHEN 
MINIMUJ.4 CONTROLS ARE NOT SUFFICIENT TO PREVENT EROSION OR TRANSPORT OF 
SEDIMENT OR OTHER POLLUTANTS FROM THE SITE. Sl:E SECTIONS 1-07.15 A/'ID 
8-01. 

1. MARK Ci £ARING LIMITS AND SENSITIVE AREAS WITHIN THE BOUNDARIES OF 
THE PROJECT SITE ANO PRIOR TO BEGINNING LANO DISTURBING ACTMTIES, 
CLEARLY MARK ALL CLEARING LIMITS, EASEMENTS, ENVIRONJ.IENTAl.LY CRITICAL 
AREAS ANO BUFFERS, ANO ALL TREES THAT ARE TO BE PRESERVED WITHIN 
THE CONSTRUCTION AREA. 

2. RETAIN TOP LAYER PROTECT NON- PAVED AREAS OUTSIDE THE LIMIT OF WORK 
IN AN UNDISTURBED STATE TO THE MAXIMUM EXTENT FEASIBLE. PROVIDE 
AMENDED REPLACEMENT SOIL IN AREAS TO REMAIN U~PAVED IMMEDIATELY 
UPON COMPLETION OF THE GROUND DISTURBING ACTIVITIES AND PROTECT THE 
AREloS FROM OVER COMPACTION. 

3. ESTAfll ISH CONSTRUCTION ACCESS LIMIT CONSTRUCTION VEHICLE AoCCESS TO 
ONE ROUTE. STABILIZE AOCESS POINTS AND PREVENT TRACKING CF SOIL AND 
SEDIMENT OUTSIDE OF THE EXCLUSION ZONE. PROMP1LY REMOVE ~ SOL 
AND SEDIMENT TRACKED OFF SITE. 

4. PROTECT DOWNSTREAM PROPERTIES AND RECEMNC WATERS PROTECT 
DOWNSTREAM PROPERTIES ANO BECEMNG WATERS FROM EROSION OUE TO 
INCREASES IN THE VOLUME, VELOCITY, ANO PEAK FLOW RATE OF STORMWATEB 
RUNOFF FROM THE PROJECT SITE. 

5. pBEyENT EROSION AND SEDIMENT TRANSPORT FROM DHE SITE PROVIDE FULLY 
FUNCTIONAL SEDIMENT CONTROLS TO TRAP SEDIMENT ON SITE PRIOR TO 
PERFORMING OTHER LANO DISTURBING ACTMTIES. THE FOLLOWING BMPS W.Y 
BE USED TO PREVENT THE TRANSPORT OF SEDIMENT FROM THE SITE: 
COMPOST STOCKS, BERMS, BLANKETS, FILTER FENCE, STRAW BALE BARRIER, 
BRUSH BARBER, GRAVEL FILTER BERM, SEDIMENT POND, 1'1'10 SEDIMENT TRAP. 
SANDBAGS MAY ALSO BE UTILIZED TO PREVENT SEDIMENT FROM BEING 
DISCHARGED OFFSITE. 

ALL DISCHARGES TO COMBINED SEWER SHALL MEET THE BEQUIBEM ENTS OF 
KING COUNlY INDUSTRIAL WASTE DISCHARGE AUTHOBIZATlotl. ROUTE ALL 
CONSTRUCTION WATER (I.E .. CONTACT STORMWATER. PROCESS WATER, 
OEWATERING LIQUID) TO A SEDIMENT REMOVAL TANK AINO GRANULAR ACTIVATED 
CMBON FILTER. PROVIDE TEST RESULTS TO THE ENGINEER UPON RECEIPT 
OF SATISFACTORY RESULTS, WATER SHALL BE DISCHARGED TO SPU'S HOLDI ~G 
TANKS AT 17TH AND DONOVAN FOB CONTBOLUEO RELEASE TO COMBINED 
SEWER. 

5. PRf\fNT EROSION ANQ SEDIMENT TRANSPORT FROM THE SITE BY VEHICLES 
WHENEVER PRACTICAL, LIMIT CONSTRUCTION VEHICLE ACCESS TO ONE LOCA110N. 
STABILIZE ALL ACCESS POINTS. PROVIDE PERIODIC STREET CLEANING BY 
SWEEPING OR SHOVELING ANY SOIL AND SEDIMENT THAT MAY HAVE BEEN 
TRACKED OUT. PLACE SOIL ANO SEDIMENT IN A SUITABLE DISPOSJ\l AREA 
WHERE IT WILL NOT EBOOE ANY FURTHER. 

7. STABILIZE SOILS PREVENT ON-SITE EROSION BY STABILIZING ALL EXPOSED 
ANO UNWORKED SOILS, INCLUDING STOCKPILES. FROM OCTOBER 1 TO APRIL 
30, NO SOILS SHALL REMAIN EXPOSED AND UNWOBKEO FOR MORE THAN 1"110 
(2) CALENDAR DAYS. FROM MAY 1 TO SEPTEMBE~ 30, NO SOILS SHALL 
REMAIN EXPOSED FOR MORE THAN SEVEN (7) CAU:NDAR DAYS. STABILIZE 
SOILS AT THE ENO OF THE SHIFT BEFORE A HOLIDAY 'DR 'NEEKENC· IF NEEDED 
BASED ON TI-IE WEATHER FORECAST. SOIL STOCKPILES SHALL BE STABILIZED 
rnoM EROSION, PROTECTED WITH SEDIMENT TRAPPING MEASURES, AND BE 
LOCATED AWAY FROM STORM DRAIN INLETS, WATEFNIAYS, AND DRAINAGE 
CHANNELS. BEFORE THE COMPLETION OF THE PROJECT, PERMANENllY 
STABILIZE AU EXPOSED SOILS THAT HAVE BEEN DISTURBED DURING 
CONSTRUCTION. 

SOME EXAMPLES OF Bi.tPS TO USE TO STABILIZE SOILS, INCLUDING STOCKPILES 
ARE: COMPOST BLANKETS, SEEDING AND MULCHING, ANO MATTING/BOLLED 
EROSION CONTROL PRODUCTS. WHERE APPROPRIATE, COMPOST BLANKETS MAY 
BE L~ED AS TEMPORARY EROSION CONTROL AND THEN BE MIXED INTO THE 
SOIL TO HELP MEET THE POST CONSTRUCTION SOIL REQUIREMENTS. 

8. PROTECT SLOPES CONSTRUCT CUT AND FILL SLOPES IN A MANNER THAT 
WIU MINIMIZE EROSION. DIVERT OFF- SITE STORMWATIEB BUN- ON ANO 
GROUNDWATER AWAY FROM SLOPES AND UNDISTURBED AREAS. 

9. PROTECT STQRM DBANS PREVENT SEDIMENT FROM ENTERING AU STORM 
ORAlrlS THAT RECEIVE DRAINAGE WATER FROM THE PROJECT. CLEPN OB 
REMOVIE AND REPLACE STORM DRAIN INLETS PROTECTION DEVICES AS 
RECOMMENDED BY THE PRODUCT MANUFACTURER, OR MORE FREQ~NTLY IF 
REQUIRED TO PREVENT FAILURE OF THE DEVICE 0~ FLOODING. PROTECT 
STORM DRAIN INLETS MADE OPERABLE DURING CONSTRUCTION SO THAT 
DRAltlAGE WATER DOES NOT ENTER THE DBANAGE SYSTEM WITHOUT FIRST 
BEING FILTERED OR TREATED TO REMOVE SEDIMENTS. REMOVE STORM DRAIN 
INLETf PROTECTION DEVICES AT THE CONCLUSION OF THE PROJECT. 

10. STABILIZE CHANNELS AND OUTLETS CONSTRUCT AND STABILIZE AU 
TEMPORARY ON-SITE DRAINAGE SYSTEMS TO PREVENT EROSION. PROVIDE 
STABILIZATION AT THE OUTLETS OF AUL DRAINAGE SYSTEMS THAT IS ADEQUATE 
TO PREVENT EROSION OF OUTLETS, ADJACENT STREAM BANKS, SLOPES, AND 
OOW~ISTBEAM REACHES. 

t 1. CQNlfROL pOLL,UTAt{[S COMPLY WITH TI-IE REQUIREMENTS FOR EACH OF THE 
FOLLOWING CONSTRUCTION RELATED ACTIVITIES: POUUTANT DISPOSAL 
(INCLUDING SEDIMENT, WASrE MATERIALS, AND DEMOLITION DEBRIS): CHEJ.llCAL 
STORAGE: ON - SITIE FUELING: MAINTENANCE, FUELING ANO REPAIR Of" HEAVY 
EQUIPMENT AND VEHICLES: CLEANUP OF CONTAMINATED SURFACES; DISCHARGE 
OF WHEEL WASH WASTEWATER; FERTILIZER ANO PESTICIDE APPLICAT10N; 
PH- MODIFYING SOURCES. 

12. CONTROL OEWATER!NG ROUTE DISCHARGE FROM OEWATERING DEVICES TO A 
SEDIMENT REMOVAL TANK AND GRANULAR ACTIVATED CARBON FILTER, AND 
PROVIDE TESTl~G RESLLTS, PRIOR TO DISCHARGING TO SPU'S HOLDING TAN~S 
AT 17TH AND DONOVAN. 

13. MAINTAJN BMPS MAINTAIN, AND REPAIR AU TEMPORARY ANO PERMANENT 
EROSION AND SEDIMENT CONTROL BMPS AS NEEDED TO ASSURE CONTINUED 
PERFORMANCE OF THEIR INTENDED FUNCTION. REMOVIE ALL TEMPORARY 
EROSION AND SEDIMENT CONTROLS WITHIN FIVE (5) CALENDAR DAYS AFTER 
FINAL SITE STABILIZATION IS ACHIEVED OR AFTER THE TEMPORARY CONTROLS 
ARE r-10 LONGER NEEDED, WHICHEVER IS LATER. REMOVE ANO DISPOSE OF 
TRAPFEO SEDIMENT. PERMANENTLY STABILIZE DISTURBED SOIL AREAS 
RESULTING FROM REMOVAL. 

14. INSPECT BMPS. A CERTIFIED EROSION ANO SEOIMENT CONTROL LE.AD, 
IDENTIFIED IN THE CONTRACTOR'S TEMPORARY EROSION AND SEDIMrnT 
CCNTROL PLAN, SHALL CONDUCT ROUTINE SITE INSPECTIONS ANO BE PRESENT 
0~-SITE OR ON-CAUL AT AU TIMES. 

15. EXECUTE CONSJRUCUoN SJOBMWATEB CONTROi PLAN MAINTAIN, UPDATE, ANO 
IMPLEMENT THE CONSTRUCTION STOBMWATER CONTROL PLAN. PROVIDE 
MODIFICATIONS TO THE CONSTRUCTION STORMWATEB CONTROL PLAN AS NEEDED 
TO MAINTAIN COMPLIANCE. 

16. MINIMIZE oprn TRENCHES TO THE EXTENT PRACTICAL, DO NOT OPEN MORE 
THAN ONE HU~OBED FIFTY ( 150) FEET OF UNDERGROUND UTILITY TRENCH AT 
At>lr ONE TIME. 

17. PHASE THE PROJECT PHASE THE CONSTRUCTION ACTIVITIES IN ORDER TO 
MINIMIZE THE AMOUNT OF OPEN EXCAVATION OOCURBING AT ANY O~E TIME, 
ANO ACCOUNT FOR SEASONAL WORK LIMITATIONS. (E.G .. DO NOT DISTURB ANO 
REMOVE SOIL FROM AN AREA GREATER THAN CAN BE BACKFIL.LEO WITHIN ONE 
DAY.) 

1 B. INSTALL PERMANENT FLOW CONTROL AND WATER DUALITY FACILITIES AFTER 
CCNSTRUCTION BUT BEFORE THE PROJECT IS CONSIDERED COMPUETED, 
PERMANENTLY STABILIZE ALL EXPOSED SOILS THAT HAVE BEEN DISTURBED 

~~I~~ t~rr~~c~g~~~~N~HJB1~1~~01~giJ.LANTING, ANO/OB SODDING 

POSI CONSTRUCTION SOIL MANAGEMENT NOTES 
UNLESS OTHERWISE NOTED: 

1. PROVIDE A MINIMUM 8-INCH DEPTH OF AMENDED SOIL OR IMPORTED TOPSO L 
OVER AU DISTURBED AREAS (INC! ! lnlNr. CLEAR!Nr. ,AND r.RAOING, STOCKPILING, 
AND MATERIALS OR EQUIPMENT STORAGE AREAS) THAT HAVE NOT BEEN 
COVERED BY AN IMPERVIOUS SURFACE, INCORPORATED INTO A DRAINAGE 
FACILITY, OR ENGINEERED AS STRUCTURAL FILL ·:JR SLOPE. 

2. AREAS THAT HAVE EXISTING VEGETATION, WHICH WILL NOT BE SUBJECT TO 
LAND OISTUBBtlG ACTIVITY (E.G., GRADING, STOCKPILING, ETC.), DO NOT 
REQUIRE SOIL AMENDMENT IF TliEY ARE FENCED OFF AND CONTINUOUSLY 
PROTECTED THROUGHOllJT CONSTRUCTION. NO VEHICLE ""RAFFlC OR MATERIAL 
STORAGE IS ALLOWED IYTTHIN THESE AREAS DURING CONSTRUCTION ...CTMTIES. 

3. AREAS THAT HAVE EXISTING VEGETATION THAT ABE OUTSIDE THE LIMIT OF WORK 
BUT OTHERWISE DISTURBED DURING CONSTRUCTION (E.G., EQUIPMENT AND 
MATERIAL STORAGE) SHAU BE AMENDED IN PLACE WITH COMPOST FROM AN 
APPROVED SOURCE AS SPECIFIED BY CITY PURCHASING AND CONTRACTING 
SERVICES (HTTP:/ /WWW.SEATTLE.GOV/CONTRACTING/CONSTRUCTION.HIM). 
THERE ARE TWO METHODS FOR AMENDING Tl-IE EXISTING SOIL IN PLJ.CE: 

MIX A PRE-APPROVED BATE OF COMPOST (1.75 INC~ES IN TURF AREAS. 
AND 3 INCHES IN PLANTING BEDS) INTO THE EXISTING SOIL TO AN B IN:H 
DEPTH. SCARIFY THE SUBSOIL PRIOR TO TI LING IN THE COMPOST TO 
PROVIDE 12 INCHES OF UN- COMPACTED FINAL SOIL DEPTH. 

GEO TEXTILE f ABRIC 

RIVER FLOW 
DIRECTION 

ADD A CUSTOM AMENDMENT RATE OF COMPOST BASED ON TESTS OF 1rlE 
SOIL AND AMENDMENT. IF A CUSTOM AMENDMl:NT R.'.TE IS TO BE USED. 
PROVIDE LOSS-ON- IGNITION LABORATORY TEST RESULTS INDICATING A 
MINIMUM 5" ORGANIC CONTENT FOB TURF AREAS AND 1 O" ORGANIC 
CONTENT FOB PLANTING BEDS. THE AMENDED AREA SHALL H.'VE 12 
INCHES OF UN-COMPACEO SOIL DEPTH. 

4. PROVIDE 8-INCHES OF IMPORTED TOPSOIL WITHIN TURF AREAS ANO PLANTING 
BEDS WITHIN THE LIMIT OF WORK. SCARIFY THE UNDERLYING SUBSOIL A 
MINIMUM 4~NCH OE?'TH PRIOR TO PLACEMENT OF TOPSOlL INCORPORATE 
THE TOPSOIL INTO T~E SCARIFIED SUBSOIL TO AVOID STRATIFIED LAYERS. FOR 
TURF AREA, PROVIDE A TOPSOIL MIX CONTAINING A MINIMUM OF 22% COMPOST 
BY VOLUME OR A MINIMUM 5% ORGANIC CONTENT AS DOCUMENTED BY A 
LOSS-ON- IGNITION LABOBATCRY TEST. FOB PLANTING BEDS. PBO\llDE A 
TOPSOIL Ml)I CONTAINING A MINIMUM OF 38% COMPOST BY VOLUME OR A 
MINIMUM 10" ORGANIC CONTENT AS DOCUMENTED BY A LOSS- ON-IGNITION 
~BATOBY TEST. 

5. PROVIDE COYPOST 1>S NEEDED IN ACCORDANCE WITH SECTION 9- 14.4(9) OF 
THE STANDARD SPECIFICATIONS AS MODIFIED BY THE PROJECT SPECIFICATIONS. 
COMPOST CONTAINING BIOSOLIDS WILL NOT BE ACCEPTED. 

6. TURF AND PLANTING BEDS SHALL PASS A 12-INCH DEEP PROBE TEST TO 
VERIFY UNCOMPACTEO SOIL CONDITIONS, PRIOR TO ACCEFTANCE. SUBMIT 
SOIL/COMPOST DELIVERY TICKETS FOB VERIFICATION OF ORGANIC CONTENT ANO 
OEPlH. 

TEMPORARY EROSION PROTECTION ALONG THE LPW 
RIYERBANK 
UNLESS OTHERWISE NOTED: 

1. DETAILS PROVIDED HEREIN ARE INTENDED TO BE MINIMUM PROTECTION FOR 
THE NEWLY EXPOSED SLOPES. ADDITIONAL MEASURES MAY BE BEQUIBEO TO 
SAnSFY WADER QUALITY REQUIREMENTS ANO TO STOP EROSION OH THE 
SLOPES. 

2. INSTALL TEMPORARY EROSION! PROTECTION OVER NEWLY EXPOSED SUBGRAOE 
BEF'ORE ANY TIDAL INUNDATION OCCURS. 

3. BEF'ORE PLACEMENT OF EROSION PROTECTION, SMOOTH THE SLOP<: AREA 
AND/OR FILL IRREGULARITIES IN THE SLOPE WITH IMPORTED GRAVEL BORROW. 
THE EROSION PROTECTION GEOTEXTILE FABRIC SHALL BE IN PROPER CONTACT 
WITH THE UNOERLYl~G EXPOSED SOIL. 

4. INSTALL EROSION PROTECTION GEOTEXTILE FABRIC FROM THE TOP OF THE 
SLOPE TO COVER At>lr NEWLY EXPOSED EXCAVAlED SURFACE. 

5. ANCHOR SHEETS OF GEOTEXDLE FABRIC AT THE TOP OF THE SLOPE WITH A 
MINIMUM 18- INCH DEEP ANCHOR TRENCH FILLED WITH COMPACTED GRAVEL 
BORROW BACKFILL 

6. INSTALL METO.L STAPLES A MINIMUM OF 24-INCHES ON CENTER OVER ENTIRE 
EXPOSED AREA ONCE FINAL SLOPE IS REESTABLISHED. THE STAPLES SHALL BE 
A MINIMUM OF 12- INCHES LJNG AND MAY BE LONGER IF REQUIRED TO I-OLD 
GEOTEXTILE FABRIC IN PLACE. A TEMPORARY ANCHORING SYSTEM (SUCH AS 
SAl>l)BAGS) MAY BE UTILIZED TO HOLD THE GEOTE.XDLE FABRIC IN PLACE 
AFTER TI-IE INITIAL E:<CAVATION ANO BEFORE THE STAPLES CAN BE PLACED. 

7. OVERLAP AOoJACENT SHEETS A MINIMUM OF 6 INCHES WIT-i THE UPSTREAM 
SHEET OVER1APPING THE DOWNSTREAM SHEET. 

8. AUOW THE GEOTEXTILE FABRIC SHEETS TO MOLD TO ANY IRREGULARITIES IN 
THE SLOPE SURFACE ANO 00 NOT STRETCH TIGHT. 

9. USE COMPLETE SHEETS (NO OVERLAPS) FROM THE TOP Of THE SLOPE TO 
THE BOTTOM OF THE NEWLY EXPOSED SOIL ON THE SLOPE. 

COMPACTED 
GRAVEL BORROW 
BACKFILL IN 
TRENCH 

MIN 
DEPTH 
ANCHOR 
TRENCH 

STAPLES MINIMUM 
24" O.C. OR Cl..OSER 
AS REQUIRED TO 
ANCHOR FABRIC 

12" STAPLES 12" O.C. 
AT BOTTOM OF 
SHEETS 

SEE NOTES FOR TEMPORARY EROSION 
PROTECTION ALONG THE RIVER BANK ON THIS 
SHEET. 

RIVERBANK EROSION PROTECTION 

JOINTS IN FILTER FABRIC SHALL BE SPLICED 
AT POSTS. USE STAPLES, WIRE RINGS, OB 
E<IUIVALENT TO ATTACH FABRIC TO POSTS. 2"x2" BY 14 Ga. WIRE OR 

EQUIVALENT, IF STANDARD 
STRENGTH FABRIC USED 

FILTER FABRIC-

6' MAX. 

/ 
POST SPACING MAY BE INCREASED 
TO 8' IF WIRE BACKING IS USED 

~MINIMUM 4•,4• TRENCH// 

BACKFILL TRENCH WITH 
3/4·-1.:;• WAShED 
GRAVEL 

NOTIE: FILTER FABRIC FENCES SHALL BE 
INSTALLED ALONG CONTOUR WHENEVER POSSIBUE 

2"x4" WOOD POSTS, STEEL FENCE 
POSTS, REBAR, OR EOWAUENT 

SILT FENCE (SEDIMENT /FILTER FENCE© 
COS STll. ll-Ol .3(10)A 4 

FILTER MEDIA 
FOR DEWATERING -

OVERFLOW 

POROUS BOTTOM 

NOTE: ONLY TO BE USCD WHER£ 
PONDING or WATER AEIOVE THE 
CATCH BASIN WILL NOT CAUSE 
TR.llfFIC PB08l£MS ANO WHERE 
OVERFLOW WILL NOT RESULT IN 
EROSION or SLOPES. 

NOTE: THIS DETAIL IS ·ONLY 
SCHEllATIC. ANY INSERT IS 
ALLOWED THAT HAS A MIN. 
D.5 c.r. OF STORAGE, THC MEANS 
TO DEWATER THE STORED 
SEDIMENT, AN OVERFLOW, AND 
CAN BE EASILY MAINTAINED. 

INLET/CATCH BASIN PROTECTIOW 
cos STll. ll-01.3(12)B 4 

. 
N 

ANCHOR IN 6"x6" MIN. TRENCH 
ANO STAPLE AT 12" INTERVALS 

00 NOT STRETCH BLANKETS/MATTINGS TIGHT -
ALLOW tiE BOLLS TO MOLD TO ~ IRREGULARITIES 

FOR SLOPES LESS THAN 3H: 1 V, ROUS 
MAY BE PLACED IN HORIZO~ITAL STRIPS 

6" OVERLAP 

BRING MATERIAL DOWN TO A LEVEL AREA. TURN 
Tl-IE ENO UNDER 4" AND STAPLE AT 12" INTERVALS 

LIME, FERTILIZE ANO SEED BEFORE INSTALLATiml . 
PLANTING OF SHRUBS, TREES, ETC. SHALL OCCUR 
AFTER INSTALLATION. 

EROSION CONTROL MAITING 
cos sm. 8-01 .3(7) 

.. 
~ CONSTRUCTION STORMWATER l !!! 

""*" 
0 w 
6 
er a. 

b 
0 ~ -1---~--------,.-----...___---:--=--=--...--------------.------ EROSION CONTROL DETAILS & NOTES 
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ci z 

!5$11 

BASIS Of BEAR NG· 
WASHINGTON STATE PLANE COORDINATE SYSTEM, NORTH ZONE 
I 998 ADJUSTMENT 

yERTICAI BENCHMARKS· 
SNV-5287, SNV- 5288 

CIJY QATUM/ NA'ID8B PIFfEBENCE· 
COS DATUM IS 9.3' LOWER THAN NAV0- 88 
MLLW OATUM IS 2..il'. HIGHER THAN NAV0-88 
PROJECT OELP BOOK· I 3780 

PROJECT SCALE [ACTOR· 0 .999995173 
CONVERGENCE ANGLE· - 1'06'05.62829" 
PROJECT COMBINED GRIP fACTQR· 0.999997853 
SCA! f FACTOR BASIS· 
NOBTHl'IG: 195542.230 EASTING: 1274892.304 

pRAJEcr NUMBER· NS11216 

SURyfX PRO.JfCT fOIQER NUMBER· 261-211 

RES£ARCH flELQ BOOKS· 3780(.3- 17) 

SllV-~287' 8RASS CN' STAMPEO "528?" 7'N OF Tl<C 
CURB RCT\JAN ill: 0.4' KHINO BA.ti< M WALU< IH THE 
NW 00NJ Of lt<IX I 4TH Avt S & S Cl.OYERIW.£ ST 
ll£VAllON• I U83' 

SllV-5288: 1!R"5S CN' STAMPEO "528'!" II< lHE S 
O<D OF TH£ CON(; WALi< OF 16TH AVE S BRIDGE 
APPRO-.CH. OH THE wesT SICE Of l<TH AV( S 
!UVA110H•20.003' 

REfEBDCE QOCUMfNTS· 8766-0, 82463, 82463 1 /2 

.llAIE: 5/17 / 2012 

PRJ SURyE'rOR· G. GEBVEUS 

PRIMAR'I' CREW· R. NEWELL 
H. LIEU 
K. ANDERSON & R. WILSON 

Off!CE TECH· K. DAVIS 

GEOBEGISJRADOH NOTES· NE 32- 24- 4, NW .}J-24-4 
_.......,, __ T_ 

2012. ,CQMMEtl!S; ORIGINAi. BASEMAP, 4/2006. LOTS AND ADDL TOPO ADDED, 4/ 

fWiEM AP NOIES• 

FRANCHISE UTIUTY AS- BUILT REC<EQS F"OR THOSE ITEMS 
8UIL.T AnER APPRO(lWAlEL.Y OCTOBER 2004 AAE' NOT 
AVAll.A8l.E ANO WA't HOT 8E SH~ ON ntlS 8AS£ MAP. 
Tl<EV INQ.UCE euT ARE NOT UM!TEO TO NAT\JRAI. GAS, 
a.tClRICAL P0""11, STEAM, ABER OPTIC, CABU: TV ANO 
ltl.£1'HONE. 

!MA80lS: 
FOR A L£1)EHC OF STANOAAO !MABOlS ANO 
ABBRE>!AllONS. PL£"5E SEE TltE Ql'I OF SEATI\.[ 2008 
EOm()fj, STANOAAD PLANS FOR ~UNIOPAI. 
CONSTRUCTION, PlANS 002 THROUCH 003o. 

CAU.OUT CONvtNTIONS' 
eaow 1$ A UST OF" THE TYPICAL TYPES or BASEMAP 
CAL.LOUTS USEC ANO TltEJR OEflNITlONS. 

~''1,..s m,) ~T T~OC~TI~\tWM1~tl> ~~CULAR 
AV"""9LE AS-BUILT PLANS OR SURvtV CATA. 

(?") • Tl<E SIZE OI' lltE PARTICULAR ITEM WAS NOT 
ABLE TO 8E 0£1ERMINt0 F'RQ.C AYAILABlf AS- BUILT 
PLANS OR SURV4Y DATA.. 

W:"~ls ·N~c ~MT~~r' cl"rJ~f~~~~~ 
AVAILA8l..t AS- 6UILT PLANS OR SUR'Vt'Y OATA., 

(A!!AN) • AVAJLA!ILE CATA INDICATES Tl<E 
PARTICULAR ITEM IS ABANDONED. 

~~~~Eo ~~r"~cTI~.,.,ttc':,~~~~p·;.ws TO BE 
C()fjQ.USlvt. 

(BURIEO?) • 11-IC PARTICULAR ITEM WAS SH01'N ON 
AS- llllJIL T PL.ANS BUT WAS NOT rOUNO IN THE flEU>. 

we:. ~ILT ~~T P;rETI~~c!c~A~~MllS TO "AVE 
CONQ.USIVE. 

COMMENTS: 

CALL 48 HOURS 
BEFORE YOU DIG 
1 - 800- 424- 5555 

_ , 
SI 

52 

53 

$4 

5~ 

~ ., 
M 

59 

16 

JOO 

~· 
302 

JOJ -JOO 

307 

308 -~ti 
Jt2 

J IJ 

3 14 

JI~ 

J t8 

l 17 

318 

lit 

320 

351 

352 

J5.l 

~· llOfW*'O -. l*Ot1ptlOn 

2 19~62.87 12744"'7.60 MIC 

~ 19555.l.85 1274314.80 MIC 

7 195244.Ja 12743~.42 MIC 
7J 19"41.14 12748!J2.46 WON 

306 19~227.$8 1275 tJ8.« MIC 

- s.r..,eo....... _T_ 
_,.. -. -.. o-.1flllon 

195797.26 121•e 1J.ro 19.37 PK NAll 

19~737.21 1~747'e.21 :IC>.28 PK NAil 

19568?.87 1A.74924.2.S 20.2~ PK NAIL 

195624.3' 1l?~.18 20.Ga Pl< NAIL 
195504).62 1275217.39 0.00 PK NNL 

195323.8 1 1.4:75Jl6.70 0.00 Pl< NAIL 

19'22~" 127~1 .. 1.24- 0.00 PK NAIL 

19~241.87 1274'1'(!1.97 2J .21 Pl< NAIL 
19524!.48 14!746-42. 15 21.01 PK NAIL 

195527.67 1275226.03 0.00 Pl< NAIL 

19~49J.66 1274&.22.2 1111 :W.96 SPIKE 

19~J90.29 1l74e7t.86 21.Ja SPIKE 

195429.99 12744J0.09 20.41 Sl'll([ 

1955'88.7 1 1274852.80 21.07 SPIKE 

195633.32 1274857.4~ 20.00 SP11<E 

19~52J.82 12748~1.80 20.20 MAC NAIL 
195574. 17 1274~2.75 19.84 MAC NAIL 

195203.98 1~745&8.21 2G.79 MAC NAIL 

195351.63 127~5.37 20.13 SPIKE 

19~652.79 12745-45.02 19.18 MAC NAIL 
195780.44 12740JJ.75 1U7 MAC NAIL 

195725.13 1'74831.71 11Ul9 MAC NAIL 

195JS9.22 '274879.9 4- 2i.14 SPb<E 

195697.87 127471J.21 19.61 SPb<E 
195'402.00 12744·20.07 19.90 MAC IWL 

19570J.69 1274-460.J.!5 19 .54 MAC NAIL 

19"88.47 1~74738.51 20.97 SPb<E 

195• G4, I O 1274eJ1.86 20.95 SPb<E 

10~~.70 t27"80t.J8 20.28 SPb<E 

195197.28 12746 13.50 0.00 PK KA-il 

19S74J.52 1274i.\S.29 20.23 MAC NAIL 

19~1187.88 1274924.22 0.00 Pl< NAIL 

:-' 
"'~ 
"'" {D 1410 s 
~~ "' "' 1412 1420 I ~ 0 

0 : · : :·: 
8 0 

#5 . l-... !! 
IJ+ -+ 

;.: 

00 g 1415 1421 

8700 

Construction Phasing Plan 

S68" 58' 

OVERDAI.£ ST 
I 424 

{ ~ 
"497"4 ~ :--

S88"Ji' .. !){ 

1429 ... '( 
1425 

1437 

----<Work Zone 1 

1440 

{D 

"' ·~~~(IQ'--'"---lWork Zone 5 fil 
CONSTRUCTION CENTERLIN 

) 

43.54"E 

8620 

ork Zone 3 

588" 39 ' 

CJ) 

"' .... 

SCALE IN FEET 

S26' 22' 

EP: 12+19.2'-

· .. 

' CENTERLINE 

PT' 9+85\ 

Ii) 
0 
Ol ..... 

1 
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Bioretention Cell 
Protected per Site 
Restoration Plan i--------~. 
once Excavation 

fC..: Begins 

OVERDALE ST 

~ - : ~ 

Work Zone 1 & Outfall Work 
BMP Installation 

n 

0 

Vl 

EXISTING STORMWATER STORAGE TANKS 
BY SPU. PROVIDE TREATMENT AND 

SUPPLEMENTAL STORAGE FOR ALL 
CONSTRUCTION GENERATED WATER, AS 

NECESSARY TO COMPLY WITH THE KING 
COUNTY DISCHARGE AUTHORIZATION, OR 

HAUL TO AN APPROVED OFFSITE FACILITY. 

PROTECT TREES PER APPLICABLE COS STD 
PLANS AND SPECIFICATIONS. PROTECTION 
MEASURES SUBJECT TO APPROVAL FOR 
COMPLIANCE WITH COS STD SPECIFICATION 
8-01.3(2)B, APPROVED AS A COMPONENT OF 
THE FIELD REVIEW OF THE TVSPP SUBMITTAL. 

S DONOVAN ST \ 

•o \ 
CALL 48 HOURS 
BEFORE YOU DIG 
1-800-424-5555 ' 

I 
I 
I 

Water Treatment System • 
See Site Water Management 
Plan(SWMP) 

- - P- Vl 

Items Installed this Phase 

• • • • • • Sandbag and/or Asphalt 
Berm 

/\/'v Floating Containment 
Boom 

S DONOVAN ST 

40 20 0 40 

SCALE IN FEET 

LEGEND: 

--- SILT FENCE (SEDIMENT/FILTER FENCE) 

@ INLET /CATCH BASIN PROTECTION 

~EROSION CONTROL MATTING 

s::m FUTURE BIORETENTION AREA (SEE NOTE 8.) 

NOTES: 

1. THIS PLAN IS AN OVERVIEW OF MINIMUM BEST 
MANAGEMENT PRACTICES (BMPS) TO BE 
IMPLEMENTED PRIOR TO CONDUCTING ANY WO~K. 
PROVIDE ANO MAINTAIN ADDITIONAL BMPS AT 
LOCATIONS WHERE WORK IS BEING PERFORMED. IN 
ACCORDANCE WITH THE CONTRACTOR'S TESC PLAN. 

2. PROVIDE AND MAINTAIN THE BMPS SHOWN ON 
THESE PLANS IN CONJUNCTION WITH ALL 
CONSTRUCTION ACTIVITIES AND IN SUCH A MANNER 
AS TO ENSURE THAT SEDIMENT- LADEN WATER 
DOES NOT ENTER THE LOWER OUWAMISH 
WATERWAY, ADJACENT PROPERTIES, OR VIOLATE 
APPLICABLE STANDARDS. 

3. PROVIDE AND MAINTAIN BMPS AROUND ALL 
STAGING AREAS. 

4 . PROVIDE STABILIZED CONSTRUCTION ENTRANCES IN 
ACCORDANCE WITH STD PLAN #040, AND OTHER 
DECONTAMINATION BMPS IN ACCORDANCE WITH THE 
STANDARD SPECIFlCATIONS AS MODIFIED BY THE 
PROJECT SPECIFICATIONS, AT ALL LOCATIONS 
WHERE CONSTRUCTION VEHICLES TRANSITION FROM 
nlC:TI IR~i:-n C:()ll T() "TA~ll 171="n ARI=" A" 

6. PROTECT BIORETENTION CELL SUBGRADE DURING 
ALL PHASES OF CONSTRUCTION PER COS STD 
SPECIFICATION SECTIONS 1- 07.15 AND 7- 21.3, 
I'S MODIFIED BY THE PROJECT SPECIFICATIONS. 

7. DISCHARGE OR HAUL All CONSTRUCTION WATER 
AS NECESSARY TO MEET THE REQUIREMENTS OF 
THE CONTRACT, UNTIL SITE STABILIZATION IS 
APPROVED BY THE ENGINEER AND THE OUTFALL IS 
FULLY OPERATIONAL. 

8. PROTECT INFILTRATION CHARACTERISTICS OF 
SUBGRADE FOR PROPOSED STORMWATER FACILITY 
DURING ALL PHASES OF CONSTRUCTION PER COS 
STD. 1-07.15 & 7-21.3 AS MODIFIED BY THE 
PROJECT SPECIFICATIONS. PLACEMENT OF MAERIAL 
STOCKPILES AND HEAVY EQUIPMENT SHALL BE 
EXCLUDED FROM THIS AREA. PROVIDE TEMPORARY 
FENCING AROUND AREA WHEN IT IS NOT ACTIVELY 
BEING WORKED. 

9. COORDINATE RESPECTIVE BMPS AND SCHEDULES 
WITH SCL DALLAS CROSSING CONTRACTOR ANO 
PORT SITE 23 & 25 RESTORATION CONTRACTOR • 

80 

""' ti 
U.J 
(3 
a:: 
ll. = f """" CONSTRUCTION STORMWATER EROSION CONTROL 

~ 1iii l-G ____ S_e._ia_t_~_'/4_'8 ________ _, ___ R_E'll_E_W(..,..O_B_Y_S...,.P-U/"""w".'"'A~TE..,..R~E-NGl..,..N~EE~R".'"'IN..,..G--~--AP-P-RO-V-E--D""""'.'.F"'.'"OR---A-D-V""'ER--T-IS:-1-NG-----,rN-~--E-0-R-1-Nm-ALS--AN-D-DA-JE-.----::,N:;;IT;;:IA::-:LS;:-:-AN::;D~DA::;J;:-E ---, - C ity of Seattle 
PLAN 8 

C308046 

C308046 
!~..... 1'nte).fill ................................................... 20..... NANCY LOCKE OCSIGNEO EP • :;_EWro, CONST. sean1e Department T -117 ADJACENT STREETS 
., ".l - • u DEPAATl4ENT OF' '1NANC£ & ADMINIST'RATM: SERVICES CHECKEO. BK • '5001 . J ~ Cify iom1~oc ••• . • ••• •...••• ~~-'11-~~~-~~--~u~~-~~~ 20..... SEATTLE. WASHINGTON . . 20 . oRAwN . Ea REcEMo PROJ. """· oRrnNN<cr NO. of Tr8.,,~;!oortation CLEAN UP & STQRMWATER 

I t: L ___ .:L:Ji:::;g,~r/7~/~_-'_J~_~_r_::~i~~~~"::L~·r:~1Je-,5:-LAPP:.:.···::.:.~.:.:~~:.:.-··::.:.·· :.:.~Y::.:.· ·.:.:~:.:.-~::.:.~·.:.:·SlR:.:.···::.:.E~.:.:-~:.:.·'.~::.:.-~:.:.~~::.:.-~.:.:··:.:.··~::.:.··T-PE~;O~M'..:.:~:.:.·~-GLev_,_!::PU~RC:!!HA.S1~Nc:_:~~cONTRAC~~TWC~· ~SE~1MC~ts~D1~R~Ec:!!rOR~-J!~~:_:!c•~E:~ ........ :..!EP""~o:~,::!!.!~~"""""""'=:~""""~'""'i.:•:!::_:7.!~:!:~,.,:!~~BU1~".!~.!""~:;:::~c:r,..,.!..,.....~-1.-~~~:__J_..:~::"°':·,_:,·_:·:.:'°:_' ___ :'NS:•:Ec:.:,:ro:::_•·s:.:BOOK=---.:..l-----l-N_F_R_A_S_T_R_LJ_C_T_LJ_R_E ____ _JL.:s::..:HE:ET:.:__::4:_ __ _J 
 

4-327



 
4-328



§ 
. i 
~ 

6 
;:, 
!!: 

l = 

Work Zone 2 BMP Installation 

OVERDALE ST 

n 

0 

~ 
0 

~ - : ~ 

S DONOVAN ST \ 
•o \ 

CALL 48 HOURS 
BEFORE YOU DIG 
1-800-424-5555 ' 

CB protection to 
be in p lace for all 
new CBs. 
Maintain BMPs 

__..-----1from previous 
ph;ise or mol;lify 
as directed by 
CESCL until 
stabilized. 

Non-Active 
water pumped 
from outfall 

Vl 

Bioretention Cell 
Protected per Site 
Restoration Plan J:lo. __ _....., 

once Excavation 
Begins 

EXISTING STORMWATER STORAGE TANKS 
BY SPU. PROVIDE TREATMENT AND 

SUPPLEMENTAL STORAGE FOR ALL 

Items Installed th is Phase 

1•11 11 Sandbag and/or Asphalt 
Berm 

Active Stage 
Water Treated per 
Site Water 
Management Plan 

CONSTRUCTION GENERATED WATER, AS e--.,..-~L,!o-,~ 
NECESSARY TO COMPLY WITH THE KING Bioretention Cell 
COUNTY DISCHARGE AUTHORIZATION, OR Protected per Site 

HAUL TO AN APPROVED OFFSITE FACILITY. Restoration Plan !""-----

I 
I 
I 

once Excavation 

PROTECT TREES PER APPLICABLE COS STD ._B_e,..g_in_s __ .,.....,.... 
PLANS AND SPECIFICATIONS. PROTECTION 
MEASURES SUBJECT TO APPROVAL FOR 
COMPLIANCE WITH COS STD SPECIFICATION 
8-01.3(2)B, APPROVED AS A COMPONENT OF 
THE FIELD REVIEW OF THE TVSPP SUBMITIAL. 

Water Treatment System 
- See Site Water 
Management Plan 

i '· 

OVAN ST 

40 20 0 40 

SCALE IN FEET 

LEGEND: 

--- SILT FENCE (SEDIMENT /FILTER FENCE) 

@ INLET /CATCH BASIN PROTECTION 

~EROSION CONTROL MATTING 

s::m FUnJRE BIORETENTION AREA (SEE NOlE 8.) 

NOTES: 

1. THIS PLAN IS AN OVERVIEW OF MINIMUM BEST 
MANAGEMENT PRACTICES (BMPS) TO BE 
IMPLEMENTED PRIOR TO CONDUCTING ANY WO~K. 
PROVIDE AND MAINTAIN ADDITIONAL BMPS AT 
LOCATIONS WHERE WORK IS BEING PERFORMED. IN 
ACCORDANCE WITH THE CONTRACTOR'S TESC PLAN. 

2. PROVIDE AND MAINTAIN THE BMPS SHOWN ON 
THESE PLANS IN CONJUNCTION WITH ALL 
CONSTRUCTION ACTIVITIES AND IN SUCH A MANNER 
AS TO ENSURE THAT SEDIMENT- LADEN WATER 
DOES NOT ENTER THE LOWER DUWAMISH 
WATERWAY, ADJACENT PROPERTIES, OR VIOLATE 
APPLICABLE STANDARDS. 

3. PROVIDE AND MAINTAIN BMPS AROUND ALL 
STAGING AREAS. 

4 . PROVIDE STABILIZED CONSTRUCTION ENTRANCES IN 
ACCORDANCE WITH STD PLAN #040, AND OTHER 
DECONTAMINATION BMPS IN ACCORDANCE WITH THE 
STANDARD SPECIFlCATIONS AS MODIFIED BY THE 
PROJECT SPECIFICATIONS, AT ALL LOCATIONS 
WHERE CONSTRUCTION VEHICLES TRANSITION FROM 
DISTURBED SOIL -o STABILIZED AREAS. 

6. PROTECT BIORETENTION CELL SUBGRADE DURING 
ALL PHASES OF CONSTRUCTION PER COS STD 
SPECIFICATION SECTIONS 1- 07. 15 AND 7- 21.3, 
AS MODIFIED BY THE PROJECT SPECIFICATIONS. 

7. DISCHARGE OR HAUL ALL CONSTRUCTION WATER 
AS NECESSARY TO MEET THE REQUIREMENTS OF 
THE CONTRACT, L'NTIL SITE STABILIZATION IS 
APPROVED BY THE ENGINEER AND THE OUTFALL IS 
FULLY OPERATIONAL. 

8. PROTECT INFILTRATION CHARACTERISTICS OF 
SUBGRADE FOR PROPOSED STORMWATER FACILITY 
DURING ALL PHASES OF CONSTRUCTION PER COS 
Sl D. 1-07.15 & 7-21.3 AS MODIFIED BY THE 
PROJECT SPECIFICATIONS. PLACEMENT OF MAERIAL 
STOCKPILES AND HEAVY EQUIPMENT SHALL BE 
EXCLUDED FROM THIS AREA. PROVIDE TEMPORARY 
FENCING AROUND AREA WHEN IT IS NOT ACTIVELY 
BEING WORKED. 

9. COORDINATE RESPECTIVE BMPS AND SCHEDULES 
WITH SCL DALLAS CROSSING CONTRACTOR AND 
PORT SITE 23 & 25 RESTORATION CONTRACTOR • 
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remain until final 
----------+»------Jlandscaping is t-t-:1-...,.,.-

11--------,_...::;__~=;;-..;;;;;;;ltc:o:m:p~le~t:e·~--l==:=::>'....._r' 

OVERDALE ST 

Work Zone 3 BMP Installation 

CB protection to 
_ be in place for all 
" new CBs. 
- Maintain BMPs 

~----",1rom previous 
phase or modify 
as directed by 
CESCL until 
stabi lized. 

Non-Active 
water pumped 
from outfall 

Vl 

Protection to 
remain until final 
landscaping is l==l;---<
complete. 

EXISTING STORMWATER STORAGE TANKS 
BY SPU. PROVIDE TREATMENT AND 

SUPPLEMENTAL STORAGE FOR ALL 
CONSTRUCTION GENERATED WATER, AS 

NECESSARY TO COMPLY WITH THE KING 
COUNTY DISCHARGE AUTHORIZATION, OR 

HAUL TO AN APPROVED OFFSITE FACILITY. 

Items Installed th is Phase 

• • • • • • Sandbag and/or Asphalt 
Berm 

CB protection to 
be in place for all 
new CBs. 
Maintain BMPs 

~---.from previous 
phase or modify 
as d irected by 
CESCL until 
stabilized. 

40 20 0 40 

SCALE IN FEET 

LEGEND: 

--- SILT FENCE (SEDIMENT /FILTER FENCE) 

@ INLET /CATCH BASIN PROTECTION 

~EROSION CONTROL MATTING 

s::m FUnJRE BIORETENTION AREA (SEE NOlE 8.) 

NOTES: 

1. THIS PLAN IS AN OVERVIEW OF MINIMUM BEST 
MANAGEMENT PRACTICES (BMPS) TO BE 
IMPLEMENTED PRIOR TO CONDUCTING ANY WO~K. 
PROVIDE AND MAINTAIN ADDITIONAL BMPS AT 
LOCATIONS WHERE WORK IS BEING PERFORMED, IN 
ACCORDANCE WITH THE CONTRACTOR'S TESC PLAN. 

2. PROVIDE AND MAINTAIN THE BMPS SHOWN ON 
THESE PLANS IN CONJUNCTION WITH ALL 
CONSTRUCTION ACTIVITIES AND IN SUCH A MANNER 
AS TO ENSURE THAT SEDIMENT- LADEN WATER 
DOES NOT ENTER THE LOWER OUWAMISH 
WATERWAY, ADJACENT PROPERTIES, OR VIOLATE 
APPLICABLE STANDARDS. 

3. PROVIDE AND MAJNTAIN BMPS AROUND ALL 
STAGING AREAS. 

4 . PROVIDE STABILIZED CONSTRUCTION ENTRANCES IN 
ACCORDANCE WITH STD PLAN #040, AND OTHER 
DECONTAMINATION BMPS IN ACCORDANCE WITH THE 
SlANOARD SPECIFlCATIONS AS MODIFIED BY THE 
PROJECT SPECIFICATIONS, AT ALL LOCATIONS 
WHERE CONSTRUCTION VEHICLES TRANSITION FROM 
DISTURBED SOIL -o STABILIZED AREAS. 

6. PROTECT BIORETENTION CELL SUBGRADE DURING 
ALL PHASES OF CONSTRUCTION PER COS STD 
SPECIFICATION SECTIONS 1- 07.15 ANO 7- 21.3, 
AS MODIFIED BY THE PROJECT SPECIFICATIONS. 

7. DISCHARGE OR HAUL ALL CONSTRUCTION WATER 
AS NECESSARY TO MEET THE REQUIREMENTS Of 
THE CONTRACT, L'NTIL SITE STABILIZATION IS 
APPROVED BY THE ENGINEER AND THE OUTFALL IS 
FULLY OPERATIONAL. 

8. PROTECT INFILTRATION CHARACTERISTICS OF 
SUBGRADE FOR PROPOSED STORMWATER FACILITY 
DURING ALL PHASES OF CONSTRUCTION PER COS 
STD. 1-07.15 & 7-21.3 AS MODIFIED BY THE 
PROJECT SPECIFICATIONS. PLACEMENT OF MAERIAL 
SlOCKPILES AND HEAVY EQUIPMENT SHALL BE 
EXCLUDED FROM THIS AREA. PROVIDE TEMPORARY 
FENCING AROUND AREA WHEN IT IS NOT ACTIVELY 
BEING WORKED. 

9. COORDINATE RESPECTIVE BMPS AND SCHEDULES 
WITH SCL DALLAS CROSSING CONTRACTOR ANO 
PORT SITE 23 & 2Q RESTORATION CONTRACTOR • 

Bloretention Cell 

-~~ro::::::===:::lProtected per Site 
~~~~~~~~~==~=~~ Restoration Plan 
-.i once Excavation 

Begins 

80 
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CALL 48 HOURS 
BEFORE YOU DIG 
1-800-424-5555 

OVERDALE ST 

Work Zone 4 BMP Installation 

n 

0 

CB protection to 
. be in place for all 
> new CBs. 
• Maintain BMPs 

~------1' from previous 
phase or modify 
as directed by 
CESCL until 
stabi lized. 

Non-Active 
water pumped 
from outfall 

Active Stage 
Water Treated per 
Site Water 
Management Plan 

Protection to 
remain until final 
landscaping is 
complete. 

once Excavation 
Begins 

PROTECT TREES PERl"i:::TC:mlit:r:-'C"O"S 
PLANS AND SPECIFICATIONS. PROTECTION 
MEASURES SUBJECT TO APPROVAL FOR 
COMPLIANCE WITH COS STD SPECIFICATION 
8-01.3(2)8, APPROVED AS A COMPONENT OF · 
THE FJELD REVIEW OF THE lYSPP SUBMITIAL. 

Water Treatment System 
- See Site Water 
Management Plan 

Items Installed th is Phase 

• • • • • • Sandbag and/or Asphalt 
Berm 

B ioretention Cell 
Protected per Site 

,,-----iRestoration Plan 

S DONOVAN ST 

once Excavation 
Begins 

CB protection to 
be in place for all 
new CBs. 
Maintain BMPs 

~--....,from previous 
phase or modify 
as directed by 
CESCL until 
stabilized. 

40 20 0 40 

SCALE IN FEET 

LEGEND: 

--- SILT FENCE (SEDIMENT/FILTER FENCE) 

@ INLET /CATCH BASIN PROTECTION 

~EROSION CONTROL MATTING 

s::m FUTURE BIORETENTION AREA (SEE NOlE 8.) 

NOTES: 

1. THIS PLAN IS AN OVERVIEW OF MINIMUM BEST 
MANAGEMENT PRACTICES (BMPS) TO BE 
IMPLEMENTED PRIOR TO CONDUCTING ANY WO~K. 
PROVIDE ANO MAINTAIN ADDITIONAL BMPS AT 
LOCATIONS WHERE WORK IS BEING PERFORMED, IN 
ACCORDANCE WITH THE CONTRACTOR'S TESC PLAN. 

2. PROVIDE AND MAINTAIN THE BMPS SHOWN ON 
THESE PLANS IN CONJUNCTION WITH All 
CONSTRUCTION ACTIVITIES ANO IN SUCH A MANNER 
foS TO ENSURE THAT SEDIMENT- LADEN WATER 
DOES NOT ENTER THE LOWER DUWAMISH 
WATERWAY, ADJACENT PROPERTIES, OR VIOLATE 
APPLICABLE STANDARDS. 

3. PROVIDE AND MAJNTAIN BMPS AROUND All 
STAGING AREAS. 

4 . PROVIDE STABILIZED CONSTRUCTION ENTRANCES IN 
ACCORDANCE WITH STD PLAN #040, AND OTHER 
DECONTAMINATION BMPS IN ACCORDANCE WITH THE 
SlANDARD SPECIFlCATIONS AS MODIFIED BY THE 
PROJECT SPECIFICATIONS, AT All LOCATIONS 
WHERE CONSTRUCTION VEHICLES TRANSITION fROM 
DISTURBED SOIL -o STABILIZED AREAS. 

5. REFER TO SHEET 52 FOR INFORMATION ON 
STOCKPILING ANO OTHER 6MPS l\SSOCIATED \'llTH 
OUTFALL CONSTRUCTION. 

6. PROTECT BIORETENTION CELL SUBGRADE DURING 
All PHASES OF CONSTRUCTION PER COS STD 
SPECIFICATION SE:;TIONS 1- 07.15 AND 7- 21.3, 
AS MODIFIED BY lHE PROJECT SPECIFICATIONS. 

7. DISCHARGE OR HAUL All CONSTRUCTION WATER 
AS NECESSARY TO MEET THE REQUIREMENTS OF 
THE CONTRACT, UNTIL SITE STABILIZATION IS 
APPROVED BY THE ENGINEER AND THE OUTFALL IS 
FULLY OPERATIONAL 

8. PROTECT INFILTRATION CHARACTERISTICS OF 
SUBGRADE FOR PROPOSED STORMWATER FACILllY 
DURING All PHASES OF CONSTRUCTION PER COS 
STD. 1-07.15 & 7-21.3 AS MODIFIED BY THE 
PROJECT SPECIFICATIONS. PLACEMENT OF MAERIAL 
SlOCKPILES ANO HEAVY EQUIPMENT SHALL BE 
EXCLUDED FROM THIS AREA. PROVIDE TEMPORARY 
FENCING AROUND AREA WHEN IT IS NOT ACTIVELY 
BEING WORKED. 

9. COORDINATE RESPECTIVE BMPS AND SCHEDULES 
WITH SCL DALLAS CROSSING CONTRACTOR AND 
PORT SITE 23 & 25 RESTORATION CONTRACTOR • 

Protection to 
remain until final 

'-----t1andscaping is 
complete. 

80 
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CALL 48 HOURS 
BEFORE YOU DIG 
1-800-424-5555 

Work Zone 5 BMP Installation 

CB protection to 
. be in p lace for all 
' new CBs. 
• Maintain BMPs 

_,...----;' from previous 
phase or modify 
as directed by 
CESCL until 
stabilized. 

Non-Active 
water pumped 
from outfall 
structure 
(plugged on 

,..-,---.downstream 
side)· See 
SWMP 

Prote-ction to 
remain until final 
landscaping ls 1---1!-~-
complete. 

Items Installed this Phase 

Sandbag and/or Asphalt 
Berm 

CB protection to 
be in p lace for all 
new CBs. 
Maintain BMPs 

,----..... from previous 
phase or modify 
as directed by 
CESCLuntil 
stabilized. 

40 20 0 40 

SCALE IN FEET 

LEGEND: 

--- SILT FENCE (SEDIMENT/FILTER FENCE) 

@ INLET/CATCH BASIN PROTECTION 

~ EROSION CONTROL MATTING 

~ FUTURE BIORETENTION AREA (SEE NOTE 8.) 

NOTES: 

1. THIS PLAN IS AN OVERVIEW OF MINIMUM BEST 
MANAGEMENT PRACTICES (BMPS) TO BE 
IMPLEMENTED PRIOR TO CONDUCTING ANY WORK. 
PROVIDE AND MAINTAIN ADDITIONAL BMPS AT 
LOCATIONS WHERE WORK IS BEING PERFORMED. IN 
ACCORDANCE WITH THE CONTRACTOR'S TESC PLAN. 

2. PROVIDE AND MAINTAIN THE BMPS SHOWN ON 
THESE PLANS IN CONJUNCTION WITH ALL 
CONSTRUCTION ACTIVITIES AND IN SUCH A MANNER 
PS TO ENSURE THAT SEDIMENT-LADEN WATER 
DOES NOT ENTER THE LOWER DUWAMISH 
WATERWAY. ADJACENT PROPERTIES, OR VIOLATE 
APPLICABLE STANDARDS. 

3. PROVIDE AND MAINTAIN BMPS AROUND ALL 
STAGING AREAS. 

4. PROVIDE STABILIZED CONSTRUCTION ENTRANCES IN 
ACCORDANCE WITH STD PLAN #040, AND OTHER 
DECONTAMINATION BMPS IN ACCORDANCE WITH THE 
STANDARD SPECIFICATIONS AS MODIFIED BY THE 
PROJECT SPECIFICATIONS, AT ALL LOCATIONS 
WHERE CONSTRUCTION VEHICLES TRANSITION FROM 
DISTURBED SOIL TO STABILIZED AREAS. 

6. PROTECT BIORETENTION CELL SUBGRADE DURING 
ALL PHASES OF CONSTRUCTION PER COS STD 
SPECIFICATION SECTIONS 1-07.15 AND 7- 21.3, 
AS MODIFIED BY THE PROJECT SPECIFICATIONS. 

7. DISCHARGE OR HAUL ALL CONSTRUCTION WATER 
AS NECESSARY TO MEET THE REQUIREMENTS OF 
THE CONTRACT, UNTIL SITE STABILIZATION IS 
APPROVED- BY THE ENGINEER AND THE OUTFALL IS 
FULLY OPERATIONAL. 

8. PROTECT INFILTRATION CHARACTERISTICS OF 
SUBGRADE FOR PROPOSED STORMWATER FACILITY 
DURING ALL PHASES OF CONSTRUCTION PER COS 
STD. 1-07.15 & 7-21.3 AS MODIFIED BY THE 
PROJECT SPECIFICATIONS. PLACEMENT OF MATERIAL 
STOCKPILES AND HEAVY EQUIPMENT SHALL BE 
EXCLUDED FROM THIS AREA. PROVIDE TEMPORARY 
FENCING AROUND AREA WHEN IT IS NOT ACTIVELY 
BEING WORKED. 

9. COORDINATE RESPECTIVE BMPS AND SCHEDULES 
WITH SCL DALLAS CROSSING CONTRACTOR AND 
PORT SITE 23 & 25 RESTORATION CONTRACTOR. 

Protection to 
remai n until final 

..._ _ _ _ --ilandscaplng ls 

complete. 

80 
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0 ii l------------------T"""-~R:::EVl':"E:::~:::o~ev~sPU~/W:::A:-::T:::ER::-::::EN-:G1:::N:::EE::R:::1ri7G--T""--A-P::".P:".R:".O:-VE=o--=Fo::".R::-A-:D:-V-:E::-RT::-l::-Sl:-N-:G:----,.---------r""':::-;;;T;::IA7:LS;":"AN::;O::-';:;'DA~T from previous s City of Seattle 

b 
Cl PLAN 

li e - ~e.'~**/e 1 t I NAME OR INITIALS AND DATE AtviEWCo· phase or modify as T 117 ADJACENT STREETS C308046 

C308046 u- ti~ c;~ m e'[t ~~,;;;;:~~;: :: :::..:::·~~"'-;:' ~; · i.:~~E:::::E::::~;::o_· ___ CON--~_. ·.!:~=~=~=~=~~=i~11bb~ir.~.zc_e~ .. ~~C~L~· -~ se:,~~;,:~=~:~ CLEANUP & STORMWATER ,_,7'jj-~;, 
!1 L._ ____ L._Ji~~:__rJ1_t ___ ~_'~-A\.n._sr~~~i~:r_~-1~-~1.,-~-1~-a1_5t.°_.1....;.;~~~~~o~·~~·~~··~~y~···~~~·~~~~·~~~~·~~~T~···~'~~~~·o~·~~~~~N~·:_P_~~~~:~~~·~-GL-~-'~?~u~~HAS1::::;~:::..:&~c~o~NTR~~~n~11e:::..;:~~~~c~~::...:::~~RE~cr~oA:___i.::~="""':.::.::~::.:;.:;"'°~~~:::;.:.:.;•~:;:::"""""""'~~;;.:.:;....,..=""'~·~·;:~~~==SEC!lCH~~~=~~~~~~~;-~M;:.;;:.::=.;.;;;;-~......_;;.;:;.;:......1.._ _ _;..:.:.:.;; __ -'--SCA1.E- :_1_· _- _4fl ____ '_Ns_~_cro_R·-s _soo_K _. __ ....... _____ l_f".J_f"_R_A_~_T_R __ lJ_~_T_lJ_R_E: _____ ..._sH_E_CT __ 8 ____ _ 

 
4-335



 
4-336



Construction Stormwater and Erosion Control Plan 

29 
 

Appendix B – Alternative BMPs 

The following includes a list of possible alternative BMPs for each of the 12 elements not 
described in the main CSECP text.   This list can be referenced in the event a BMP for a specific 
element is not functioning as designed and an alternative BMP needs to be implemented. 

Element #1 - Mark Clearing Limits 
Stake and Wire Fence (BMP C104) 
 
Element #2 – Preserve Top Layer 
No additional BMPs 
 
Element #3 - Establish Construction Access  
No Additional BMPs 
 
Element #4 – Protect Downstream Properties and Receiving Waters  
No additional BMPs 
 
Element #5 – Preventing Erosion and Sediment Transport from the Site  
Construction Storm filter Filtration (BMP E3.60; C251) 
Construction Storm water Chemical Treatment (BMP E3.55; C250) 
Brush Barrier (BMP E3.15; C231) 
Vegetated Strip (BMP E3.30; C234) 
 
Element #6 – Prevent Erosion and Sediment Transport from the site by Vehicles  
Wheel Wash (BMP E2.15; C106) 
Bird Bath 
Steel Rumble Pad 
Construction Road Stabilization (BMP E2.20) 
 
Element #7 - Stabilize Soils  
Nets/blankets (BMP E1.15; C122) 
Sodding (BMP E1.45; C124) 
Surface Roughening (BMP E2.75; C130) 
 
Element #8 - Protect Slopes  
Gravel Filter Berm (BMP E3.20; C232) 
Gradient Terraces (BMP E2.50; C131) 
Interceptor Dike and Swale (BMP E2.80; C200) 
Pipe Slope Drains (BMP E2.65; C204) 
 
Element #9 – Protect Storm Drains  
Seal off with plastic Visqueen  
Asphalt Berms  
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Element #10- Stabilize Channels and Outlets  
Outlet Protection (BMP E2.85; C209) 
 
Element #12 - Control Dewatering  
Onsite Treatment 
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Appendix C – Site Inspection Forms (and Site Log) 
 
The results of each inspection shall be summarized in an inspection report or checklist 
that is entered into or attached to the site log book.  It is suggested that the inspection 
report or checklist be included in this appendix to keep monitoring and inspection 
information in one document, but this is optional.  However, it is mandatory that this 
CSECP and the site inspection forms be kept onsite at all times during construction, and 
that inspections be performed and documented as outlined below. 
 

At a minimum, each inspection report or checklist shall include:  

a.  Inspection date/times 

b. Weather information: general conditions during inspection, 
approximate    amount of precipitation since the last inspection, 
and approximate amount of precipitation within the last 24 hours.  

c. A summary or list of all BMPs that have been implemented, 
including observations of all erosion/sediment control structures or 
practices.  

d. The following shall be noted:  

i.     locations of BMPs inspected,  

             ii.    locations of BMPs that need maintenance,  

     iii.     the reason maintenance is needed,  

     iv.     locations of BMPs that failed to operate as designed or 
intended, and  

v.     locations where additional or different BMPs are needed, and 
the  reason(s) why 

e. A description of storm water discharged from the site, anticipated 
only to be to the combined sewer.  Discharge to surface water on 
this project is limited to emergency situations for non-contact 
stormwater and only with the Engineer's approval. The presence of 
suspended sediment, turbid water, discoloration, and/or oil sheen 
shall be noted, as applicable.  

f. A description of any water quality monitoring performed during 
inspection, and the results of that monitoring.  
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g.  General comments and notes, including a brief description of any 
 BMP requiring repairs, maintenance or installations made as a 
 result of the inspection.  

h. A statement that, in the judgment of the person conducting the site 
inspection, the site is either in compliance or out of compliance 
with the terms and conditions of the CSECP.  If the site inspection 
indicates that the site is out of compliance, the inspection report 
shall include a summary of the remedial actions required to bring 
the site back into compliance, as well as a schedule of 
implementation.  

i. Name, title, and signature of person conducting the site inspection; 
and the following statement: “I certify under penalty of law that 
this report is true, accurate, and complete, to the best of my 
knowledge and belief”.  

 

When the site inspection indicates that the site is not in compliance with any terms and 
conditions of the CSECP, immediate action(s) to: stop, contain, and clean up the 
unauthorized discharges, or otherwise stop the noncompliance; correct the problem(s); 
implement appropriate Best Management Practices (BMPs), and/or conduct maintenance 
of existing BMPs; and achieve compliance with all applicable standards.  
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Construction	Stormwater	Pollution	Prevention	(CSWPP)	Inspection	Form	
 

	 Page	1	
 

Project Name    Permit #     Inspection Date    Time   

 
Name of Certified Erosion Sediment Control Lead (CESCL) or qualified inspector if less than one acre  
Print Name:     

 
Approximate rainfall amount since the last inspection (in inches):   

 
Approximate rainfall amount in the last 24 hours (in inches):   

   

Current Weather  Clear    Cloudy    Mist     Rain   Wind   Fog  

 

A. Type of inspection:   Weekly     Post Storm Event    Other   

 
B. Phase of Active Construction (check all that apply): 
 

Pre Construction/installation of erosion/sediment controls    Clearing/Demo/Grading               Infrastructure/storm/roads   

Concrete pours  Vertical Construction/buildings       Utilities    

Offsite improvements           Site temporary stabilized                 Final stabilization

 
C. Questions: 
 
1.   Were all areas of construction and discharge points inspected?                  Yes    No     

2.   Did you observe the presence of suspended sediment, turbidity, discoloration, or oil sheen    Yes    No   

3.   Was a water quality sample taken during inspection?  (refer to permit conditions S4 & S5)       Yes    No   

4.   Was there a turbid discharge 250 NTU or greater, or Transparency 6 cm or less?*                     Yes    No   

5.   If yes to #4 was it reported to Ecology?      Yes    No   

6.   Is pH sampling required? pH range required is 6.5 to 8.5.  Yes    No   

 
If answering yes to a discharge, describe the event. Include when, where, and why it happened; what action was taken, 
and when. 
 

 

 

 
*If answering yes to # 4 record NTU/Transparency with continual sampling daily until turbidity is 25 NTU or less/ transparency is 33 
cm or greater.   
 

Sampling Results:    Date: 

 

Parameter*  Method (circle one)  Result  Other/Note 

NTU  cm  pH 

Turbidity  tube, meter, laboratory         

pH  Paper, kit, meter         

*Sampling of the above parameters is only necessary if the project has an NPDES permit.                                                       
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Construction	Stormwater	Pollution	Prevention	(CSWPP)	Inspection	Form	
 

	 Page	2	
 

D.  Check the observed status of all items. Provide “Action Required “details and dates. 
 

Element  #  Inspection  BMPs 
Inspected 

BMP needs 
maintenance 

BMP 
failed 

Action 
required 

(describe in 
section F) 

yes no n/a

1 
Clearing 
Limits 

 

Before beginning land disturbing 
activities are all clearing limits, 
natural resource areas (streams, 
wetlands, buffers, trees) protected 
with barriers or similar BMPs? (high 
visibility recommended) 

 

         

2 
Construction 

Access 

Construction access is stabilized 
with quarry spalls or equivalent 
BMP to prevent sediment from 
being tracked onto roads? 

           

Sediment tracked onto the road 
way was cleaned thoroughly at the 
end of the day or more frequent as 
necessary. 

           

3 
Control Flow 

Rates 
 

Are flow control measures installed 
to control stormwater volumes and 
velocity during construction and do 
they protect downstream 
properties and waterways from 
erosion? 

           

 If permanent infiltration ponds are 
used for flow control during 
construction, are they protected 
from siltation? 

           

4 
Sediment 
Controls 

 

All perimeter sediment controls 
(e.g. silt fence, wattles, compost 
socks, berms, etc.) installed, and 
maintained in accordance with the 
Stormwater Pollution Prevention 
Plan (SWPPP). 

           

Sediment control BMPs (sediment 
ponds, traps, filters etc.) have been 
constructed and functional as the 
first step of grading.   

           

Stormwater runoff from disturbed 
areas is directed to sediment 
removal BMP. 

           

5 
Stabilize 
Soils 

Have exposed un‐worked soils 
been stabilized with effective BMP 
to prevent erosion and sediment 
deposition? 
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Construction	Stormwater	Pollution	Prevention	(CSWPP)	Inspection	Form	
 

	 Page	3	
 

Element  #  Inspection  BMPs 
Inspected 

BMP needs 
maintenance 

BMP 
failed 

Action 
required 

(describe in 
section F) 

yes no n/a

5 
Stabilize Soils 

Cont. 

Are stockpiles stabilized from erosion, 
protected with sediment trapping 
measures and located away from drain 
inlet, waterways, and drainage 
channels? 

           

Have soils been stabilized at the end of 
the shift, before a holiday or weekend 
if needed based on the weather 
forecast? 

           

 
6 

Protect 
Slopes 

Has stormwater and ground water 
been diverted away from slopes and 
disturbed areas with interceptor dikes, 
pipes and or swales? 

           

Is off‐site storm water managed 
separately from stormwater generated 
on the site? 

           

Is excavated material placed on uphill 
side of trenches consistent with safety 
and space considerations? 

           

Have check dams been placed at 
regular intervals within constructed 
channels that are cut down a slope? 

           

7 
Drain Inlets 

Storm drain inlets made operable 
during construction are protected. 

           

Are existing storm drains within the 
influence of the project protected? 

           

8 
Stabilize 

Channel and 
Outlets 

Have all on‐site conveyance channels 
been designed, constructed and 
stabilized to prevent erosion from 
expected peak flows? 

           

Is stabilization, including armoring 
material, adequate to prevent erosion 
of outlets, adjacent stream banks, 
slopes and downstream conveyance 
systems? 

           

9 
Control 

Pollutants 

Are waste materials and demolition 
debris handled and disposed of to 
prevent contamination of stormwater? 

           

Has cover been provided for all 
chemicals, liquid products, petroleum 
products, and other material? 

           

Has secondary containment been 
provided capable of containing 110% 
of the volume? 

           

Were contaminated surfaces cleaned 
immediately after a spill incident? 

           

Were BMPs used to prevent 
contamination of stormwater by a pH 
modifying sources? 
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Construction	Stormwater	Pollution	Prevention	(CSWPP)	Inspection	Form	
 

	 Page	4	
 

Element  #  Inspection  BMPs 
Inspected 

BMP needs 
maintenance 

BMP 
failed 

Action 
required 

(describe in 
section F) 

yes no n/a

9  
Cont. 

Wheel wash wastewater is handled 
and disposed of properly. 

 

10 
Control 

Dewatering 
 

Concrete washout in designated areas. 
No washout or excess concrete on the 
ground. 

           

Dewatering has been done to an 
approved source and in compliance 
with the SWPPP. 

           

Were there any clean non turbid 
dewatering discharges? 

           

11 
Maintain 
BMP 

Are all temporary and permanent 
erosion and sediment control BMPs 
maintained to perform as intended? 

           

12 
Manage the 
Project 

Has the project been phased to the 
maximum degree practicable? 

           

Has regular inspection, monitoring and 
maintenance been performed as 
required by the permit? 

           

Has the SWPPP been updated, 
implemented and records maintained? 

           

 
E.  Check all areas that have been inspected.  

All in place BMPs       All disturbed soils        All concrete wash out area         All material storage areas       

All discharge locations          All equipment storage areas          All construction entrances/exits              

 
F.  Elements checked “Action Required” (section D) describe corrective action to be taken.  List the element number; 
be specific on location and work needed.  Document, initial, and date when the corrective action has been completed 
and inspected. 

Element 
# 

Description and Location  Action Required  Completion 
Date 

Initials

         

         

         

         

         

         

         

 Attach additional page if needed 
 
Sign the following certification: 
 “I certify that this report is true, accurate, and complete, to the best of my knowledge and belief” 
 
Inspected by: (print)    (Signature)    Date:   

Title/Qualification of Inspector:     
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Construction Stormwater and Erosion Control Plan 
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COUNTRY MAGicn 1 PACIFIC NORTHWEST W~LDFLO~ MIX 
BOTANICAL NAME 
CENTAUREA CYANUS 

. COMMON NJ...:·E 
3Jo.CHELOR 3:J:-:'CH 

:?O~Y.A 00? ~·C>: 

% 

GYPSOPHILA ELEGANS ~Y'S 3RE.~7~ 8.0~% 

NONE OF THE FOLLOWI NG 
DI.l\NTHUS SUPER3US 
DELPHINIUM ?..JACIS 
GAILLARDIA ~.RISTATA 
RUDBECKIA HIRT.!\ 

KI NDS EXCEED 5% O::' ':'O'IXL lUXTURE 'SY >'i::l=Gz:. 

LINUM LEWISI: 
LINUM ROBR'0!1 
~ORF.OPSTS TT~C'l'ORT~ 

CHEIRh.,'THOS ~.LLIONI! 
LOBULARIA MAAITIMA 
COREOPSIS LJ-NCEOLATA 
IBERIS UMBELLATA 
CLARKIA AMOENA 
LUNA.~IA BIENNIS 
ESCHSCHOLZIA CALIFORN:CA 
DIANTHUS B1'.RBATOS 
NENOPHILA MENZIESII 
CLARKIA E!LEGANS 
l'APJWER RHOEr.S 
OENOTHERA L1'.1Q'\RCKIANA 
CHRYSANTHEMUl·! ?-111.XIMU!-1 
AQUILEGIA SP?S . 
SILENE AR."IBRIA 
COLLINSIA HETERCPHY~LA 
LINA."l.IA MA.~OCCP...NA-ff_, 
ACHILLEA FILIPEN:>UL:NA 
LUPINUS SPPS . 

BEl>.RDE:i DV..!i':H"'JS 
ROCKE'C' Li\.."'-~SPUP. 

BLA..~-<::::?FL0:-3 R 
a~ACK-SYEv 5~S~.1\ 

OLU~ ?~.~~! 

SC1'.?~:i7 FL.v: 
OLAT~S COREOPSIS 
SIBE?J;....)1 ;·:A.:.:.::.o:·.sR 
S~SET A.LYSSi.i:·: 
Ll'.:-<CE L'.'D. CO?.EO?s=s 
CA.."IDYTUFT 
GO:>ETIF, 
?.:01',"2Y 2:..::1~:: 

CAL:FORNIP.. ?OFPY 
Si·iEE':' \'/ILL:~.:·! 

BABY 3LOE 3~S 
CLAR..1<!A 
CORN ?0??._-
3VENH!G ?lC~OSS 
SnAST.!\ n;..:s-~· 

-::OL0.GL"JE 
CA'!'C:-'.?~:!' 

CH.:X.ESE ?.O:iS:SS 
SP:JR..~-0 s1:.:..?':.::_::..Gc:; 
GOLD ":,";,.?-P.o·:; 
l-'.IXBD :SUP=G 

00 .0()~ 

Due to availabili::y, there r.ay be so~e cha~ges in species a~d or 
percent of species . 

Country Magic Paci:'.ic Nor::!':•.-:esr. :·:i!d::lo· a;· ~:ix i2 desig:-:eC: -.,..:.:h 
the Northwest. in mi:-ld. !'he mix is ::-.ade i.:.:;:. o: 28 species . 
approximate:y 60% are a:muals ~c ... '~ p-:ro;.:r..T!ials. '.:'::e .:.:.:::s:: :;ae:::: 
will be great sr..ow of color ,.;:_th ::!":e ar.:;-..:a:!.s, anC. the:; s;Jcceedi.z:g 
years the pe:::-ennials/biennials wi:l be estab:isheC. co add co the 
magnificent color show. This mix · ... ·ill gro•:: to 3C-36 inches in 
height.. 

Approx. seeds per poi.:.nd: 6,0,650 

Seeding race: S-2 pounds per ~=re d.e~endi~g on 
dcnsi t:: ~-~:!.~c~ 

!. pc"..l~d p~ £.. 5~J s:r...:a=-e ::ect 
If Hydro seed.ir.g, seedir.g ra~e shoclc be do-...bled. 
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May 15,2012 

To: Outwest Landscape 
Re: Various Projects 

Manufactmers Certificate 

20 18 Portland A venue 
Tacoma, WA 9842 l 
Phone 253-383-5014 
Fax 253-627-0317 
petefa)agrivcstment.com 

This Letter certifies lhaL the ingredients or our f'erLilizer supplied to Outwest Landscape 
for the above referenced project conforms with United States and Washington State 
government regulations. We further certify that our fertilizer meets the following 
specified rcquii'emcnts. 

10-10-10 w/50% Duration 180 

Total Nitrogen 
Ammonical Nitrogen 
Slow Release Nitrogen 
Water Insoluble Nitrogen 
Water Solubcl Nitrogen 

Available Phosphoric Acid 
Soluble Potash 

Nutrient Sow·ccs Derived from: 

t0.07% 
OJ .43% 
05.16% 
03.42% 
00.58% 
10.00% 
10.00% 

Biosolids, Monoam1T1onium Phosphate, Muriatc of Potash, Methylene/Urea 
Formaldehyde 

Sincerely, 

(y~"'"~ 
Pete Sarrensen 
/\grivcstment LTD 
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DESCRIPTION 

. ·er Fi er Rain• 

RAINIER FIBER™+ Tac 
Premium Wood Fiber Mulch + Tacifier 

Rainier Fiber+ TAC is virgin wood fiber mulch for use in hydraulic planting with the extra holding power of 
a tacifier. It is high quality wood mulch, to which 3% high grade organic tacifier is added to enhance 
erosion protection. Constant production control checks insure that the fiber is consistent in size and 
texture for the most optimum performance. 

When applied over the soil surface, the fibers tend to twist and lock with each other as they dry. With 
tacifier. the holding power of the fiber to the soil is stronger, thus providing increased erosion protection. 
The tacifier also holds the seeds in place and gives extra lubricity to the slurry, which makes pumping 
and application easier. 

ADVA NTAGES 
• Stronger bonding of the fibers to the soil. Increased erosion protection. 
• Pre-mixed blended tacifier disperses into slurry quickly for fast hydration. 
• No gum balls as compared to adding tacifier directly in the 1ank. 
• Eliminates the mess, waste and irritating dust that results from adding tacifier separately 
• All in one bag. Saves time in handling and mixing. 

Rainier Fiber+ TAC is fast to load in hydroseeding equipment from easy to handle plastic bags. The 
fibers are sized for maximum loading in a tank, and they make a homogeneous slurry of water, seed and 
fertilizer. The fibers remain in suspension during agitation and pumping, and the slurry does not dewater 
when doing hose work. 

The green color allows the operator to apply an even applicat ion of material over the soil surface. The 
green dye added to the fiber during manufacture is non-toxic. Caution should be used when spraying 
near concrete or buildings to prevent overs pray from temporarily staining these items. 

PRODUCT FEATURES 

• Made from fresh cut, clean, western softwood chips. 
• Fiber stays in uniform suspension and blends with seed and fertilizer. 
• High loading and goes into slurry quickly. 
• Forms stable mulching mat and holds the seed in place. 
• Provides favorable micro-climate for faster germination. 
• Helps establish grasses for erosion control, as well as fine turf. 
• Green dye assists in even application. Dye is non-toxic. 
• Mulch has no growth inhibiting factors 
• High temperature steam processing sterilizes the fiber 
• Fibers decompose after plants have established 

02/04/10 
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PRODUCT SPECIFICATIONS

Rainier Fiber+TAC is manufactured to specific fiber sizes in a heat-controlled environment to provide
best job-site performance. Clean wood chips are softened by high temperature steam, and the thermo-
mechanical refining process produces long, soft fibers. The resulting fibrals and fiber bundles have
physical features that tend to intertwine with each other forming a protective mulching mat.

Moisture content 12.0o/o!3.0o/o
Organic matter (oven dried basis) .99.3o/ox0.2o/o
Ash content (oven dried basis) .. .0.7%!0.2%
pH @ 3% concentrat ion.  . . . . . . .4 .810.5
Water  ho ld ing capaci ty  (per  100 grams oven dry f iber) . . . . . . . . . . . . . . . . . .min 1,300 gms.
Co lo r . . . . . . . . .  G reen
Taci f iercontent . . . (based on to ta lweight) . . .  . . . . . . . .3 .0%
MaterialSafety Data Class ...... Naturally occurring material

Rainier Fiber+TAC is compressed and sealed in heavy duty plastic bags with a UV inhibitor. Each easy
to open bag weighs 50 lbs (22.7 kil net and measures 10 x 19 x 29 inches. There are 40 bags/pallet,
which makes into a tight stretch-wrapped unit. . Load rates are up to 25 bags per 3000 gallons of water
or 50lbs of mulch per 120 gallons of water. These rates may vary depending on the machine.
Instructions are on each bag.

COVERAGE

Green dye is added to help the applicator maintain uniform coverage during application.
FMI recommends a minimum application of 1,800 pounds per acre on f lat to 5H:1V slopes. For 4H:1V
slopes use a heavierapplication. The best resultsto hold seed and mulch in place on any of the above
slopes are provided by Rainier Fiber +TAC.

FOR MORE INFORMATION PLEASE CONTAGT:

FMI SALES
1,1111 EAST TRENT

SPOKANE. WA 99206
800-426-6002 or 509-927 -407 1

509-927-2330 FAX
www.fmisales.com

Page 2 o'f 2
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ANTI-WASH® /  GEOJUTE®

Typical Properties

Structure: Woven
Material: Unbleached Jute
Width: 48"
Yarn Count - Warp: 78 yarns per width
Yarn Count - Weft: 42 yarns per linear yard

Mass per Unit Area ASTM D - 3776 14.7 oz/yd2

Grab Tensile ASTM D - 4632 modified Warp: 300 lbs/foot
(Extrapolated to “per foot” basis) Weft: 175 lbs/foot

Elongation at Break ASTM D - 4632 modified 10 %
Open Area: C.O.E. CW002215 60-65%
Durability: Field experience 1-2 years
Water Velocity: University Channel Test 8 ft/sec
Unit Sheer: University Flume Test 2.76 lb/ft2

The foregoing is believed to be an accurate representation of information complied from inside and/or outside sources, however, because test values, statistical data, and other information presented
may be based solely on results of unverified tests made on random samples, information presented may relate only to tested samples and because the conditions in which such information may be used
are beyond the control of Belton Industries, Inc., Belton does not guarantee either the accuracy or reliability of the information or the suggestions and recommendations contained herein. Belton assumes
no responsibility for the use of information presented herein and hereby disclaims all liabilities which may arise in connection with the use of information herein presented. All specifications, properties,
values, statistical data and applications listed herein are provided as information only, without charge or obligation to the recipient or user, and in no way either makes or creates any warranty with
respect to any product or modifies, amends or enlarges any warranty made with respect to any product. Final determination of the suitability, reliability and accuracy of the information and suggested
uses is solely the responsibility of the user.
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11542 Davis Creek Court  • Jacksonville, FL 32256 •  800-353-1611 
www.Stormwater-Products.com • E-mail:  info@stormwater- products.com 

 
Ultra-DrainGuard® Specifications 

Part Nos. 9217 and 9220  
 

 
 
 
 
 
 
 
 
 
 
 
       
 
 
 
 

Product Specifications 
 

Properties Value 

Weight 1 lbs. 

Oil Absorption Up to .87 gallons 

Sediment capacity Up to 40 lbs 

Flow Rate - new 500 gpm 

Flow Rate - bypass 700 gpm 

Material Non-woven, Polypropylene 

Handling Straps Four, Nylon 

Size 36”W x 48” L x 18” D 
 

18” 
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11542 Davis Creek Court    Jacksonville, FL 32256   800-353-1611 
 

Website:  www.stormwater- products.com      
 

 E-mail:  info@stormwater- products.com 
 

 
 

Ultra-DrainGuard® 
 

Specifications 
Minimum Average Fabric Values 

 

Properties ASTM Test Value 

Material:  Non-woven, Polypropylene Geotextile   

Size Dimensions:  48” L x 36” W x 18” H   

Grab Tensile (lbs) D 4632 215 

Elongation (%) D 4632 50 

Trapezoid Tear (lbs) D 4533 85 

Puncture (lbs) D 4833 115 

Mullen Burst (psi) D 3786 360 

Permittivity (sec-1) D 4491 0.9 

Permeability (cm/sec) D 4491 0.25 

A.O.S. (U.S. sieve no.) / Microns D 4751 80 / 180 

UV Stability (strenght retained %) 500 hrs D 4355 70 

Weight (oz/yd2) (typical) D 5261 9 

Thickness (mils) D 5199 85 

Flow (through material gpm/ft2) D 4491 65 

Flow (including bypass gpm) *  770 

Flow (including bypass cfs) *  1.7 

* Larger bypass flow rate designs are available     
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Propex Operating Company, LLC ⋅ 6025 Lee Highway, Suite 425 ⋅ PO Box 22788 ⋅ Chattanooga, TN  37422 

ph 423 899 0444 ⋅ ph 800 621 1273 ⋅ fax 423 899 7619 

 
Geotex®, Landlok®, Pyramat®, X3®, SuperGro®, Petromat® and Petrotac® are registered trademarks of Propex Operating Company, LLC. 
This publication should not be construed as engineering advice. While information contained in this publication is accurate to the best of our knowledge, Propex does not warrant its accuracy or completeness. The ultimate customer and user of the products should 

assume sole responsibility for the final determination of the suitability of the information and the products for the contemplated and actual use. The only warranty made by Propex for its products is set forth in our product data sheets for the product, or such other 

written warranty as may be agreed by Propex and individual customers. Propex specifically disclaims all other warranties, express or implied, including without limitation, warranties of merchantability or fitness for a particular purpose, or arising from provision of 

samples, a course of dealing or usage of trade. 
 

© 2011 Propex Operating Company, LLC 
 

Product Data 
 

TESTED. PROVEN. TRUSTED 
www.geotextile.com 

GEOTEX® 601 is a polypropylene, staple fiber, needlepunched nonwoven geotextile produced by Propex,  
and will meet the following Minimum Average Roll Values (MARV) when tested in accordance with the 
methods listed below.  The fibers are needled to form a stable network that retains dimensional stability 
relative to each other. The geotextile is resistant to ultraviolet degradation and to biological and chemical 
environments normally found in soils.  
 
GEOTEX 601 conforms to the property values listed below1. Propex performs internal Manufacturing 
Quality Control (MQC) tests that have been accredited by the Geosynthetic Accreditation Institute – 
Laboratory Accreditation Program (GAI-LAP). This product is NTPEP approved for AASHTO standards.  
 

  MARV2 

PROPERTY TEST METHOD ENGLISH METRIC 

ORIGIN OF MATERIALS 

% U.S. Manufactured Inputs 100% 100% 
% U.S. Manufactured 100% 100% 
MECHANICAL 
Tensile Strength (Grab) ASTM D-4632 160 lbs 712 N 
Elongation ASTM D-4632 50% 50% 
CBR Puncture ASTM D-6241 410 lbs 1824 N 
Trapezoidal Tear ASTM D-4533 60 lbs 267 N 
ENDURANCE 
UV Resistance 
% Retained at 500 hrs 

ASTM D-4355 70% 70% 

HYDRAULIC 
Apparent Opening Size 
(AOS)3 

ASTM D-4751 70 US Std. Sieve 0.212 mm 

Permittivity ASTM D-4491 1.3 sec-1 1.3 sec-1 

Water Flow Rate ASTM D-4491 110 gpm/ft2 4482 l/min/m2 

   

ROLL SIZES 
12.5 ft x 360 ft 
15 ft x 300 ft 

3.81 m x 109.8 m 
4.57 m x 91.5 m 

 
NOTES: 
1. The property values listed above are effective 04/2011 and are subject to change without notice. 
2. Values shown are in weaker principal direction. Minimum average roll values (MARV) are calculated as the typical minus two standard deviations.  

Statistically, it yields a 97.7% degree of confidence that any samples taken from quality assurance testing will exceed the value reported. 
3. Maximum average roll value.  

GEOTEX® 601 
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365 South Holland Drive Tel   706 693 2226  Fax 706 693 4400 
Pendergrass, GA 30567 Tel   888 795 0808  www.tencate.com 
 
FGS000361 
ETQR83 
 

TENCATE GEOSYNTHETICS 
Americas 

 
 

Testing Lab 1291.01 & 1291.02 

 

GAI-LAP-25-97 

 

 
   
 
 

Mirafi® 160N is a needlepunched nonwoven geotextile composed of polypropylene 
fibers, which are formed into a stable network such that the fibers retain their relative 
position.  Mirafi® 160N is inert to biological degradation and resists naturally 
encountered chemicals, alkalis, and acids.  Mirafi® 160N meets AASHTO M288-06 
Class 2 for Elongation > 50%. 
 
TenCate Geosynthetics Americas Laboratories are accredited by a2La (The American 
Association for Laboratory Accreditation) and Geosynthetic Accreditation Institute – 
Laboratory Accreditation Program (GAI-LAP).  NTPEP  

Mechanical Properties Test Method Unit 
Minimum Average 

Roll Value 
MD CD 

Grab Tensile Strength ASTM D4632 lbs (N) 160 (712) 160 (712) 
Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 60 (267) 60 (267) 
CBR Puncture Strength ASTM D6241 lbs (N) 410 (1825) 

Apparent Opening Size (AOS)1 ASTM D4751 U.S. Sieve (mm) 70 (0.212) 
Permittivity ASTM D4491 sec-1 1.5 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 110 (4481) 

UV Resistance (at 500 hours)2 ASTM D4355 % strength retained 70 
 

1 ASTM D4751: AOS is a Maximum Opening Diameter Value 
2 Modified 

 

Physical Properties Unit Typical Value3 
Roll Dimensions (width x length) ft (m) 15 x 300 (4.5 x 91) 

Roll Area   yd2 (m2) 500 (418) 
Estimated Roll Weight lb (kg) 199 (90) 

 
 

3 ASTM D4439 Standard Terminology for Geosynthetics:  typical value, n—for geosynthetics, the mean value calculated from documented 
manufacturing quality control test results for a defined population obtained from one test method associated with on specific property. 
 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser.  TenCate 
disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to 
merchantability or fitness for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information 
furnished herewith.  This document should not be construed as engineering advice. 
 
Mirafi® is a registered trademark of Nicolon Corporation.          Copyright © 2014 Nicolon Corporation.  All Rights Reserved. 
 

 
 

 
 

Mirafi® 160N 
40N 
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PROTEX ® 
SAFETY/BARRIER FENCE 

SF27548L-8PSB 
 

 
Protex® Safety/ Barrier Fence is a superior quality construction fence used in and 

around jobsites to delineate the work zones.  It is also an accepted product to visibly 
mark boundaries adjacent to environmentally protected areas.   Protex® is made 

from 100% domestic resins and is manufactured in the U.S.A. 
 
Roll Size 4’ x 100’ 

Mesh Size 3.75” x 1.75” 

Lbs. per roll 7Lbs 

Material Polypropylene 

Color Orange  

Ultra Violet Resistance    Fully Stabilized 

Tensile Strength YLD,  (ASTM-4882) 4287 psi-MD—54533 psi-TD 

Elongation Load BRK , MD/TD (ASTM D882) 128% MD—19.2%TD 

 
**Testing Methods Used:  ASTM D882 Provided by:  Total Petrochemical USA** 

 

 
 
 
           111 3rd Street NW Bldg C 
           PO Box 814 
           Auburn, WA 98071-0814 
           O 253-735-3431 
           F 253-735-5056 
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ACF West Inc. is a D.B.A. name for Northwest Geosynthetics Inc. 
8951 S.E 76th Drive, Portland, OR 97206  (503) 771-5115, (800) 878-5115, (503) 771-1161 fax 
15540 Woodinville-Redmond Rd., #A-400, Woodinville, WA 98072  (425) 415-6115, (800) 423-4567, (425) 415-6126 fax 
2505 Frank Albert Road B111, Fife WA. 98424  (253)-922-6641, (253-922-6642 fax  

 
 
 
 

Steel Fence Post 
 

Specifications 
 

Size:  5’ length 
Weight: .95 lb/ft (nominal) 
Coating: Enamel paint, Green 
Material: Manufactured from 100% recycled steel (imported) 

Type: Studded “T” post cross section  
  w/riveted anchor plate 
 

Uses 
 

Suitable for livestock penning, erosion control fencing, 
construction site barrier fences and a host of staking and 
fencing applications. 
 

 
 
Imported for ACF West Inc. By: 
 Kirkwood Industries 
 20212 108th Ave. NE 
 Bothell, WA 98011 
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The information presented herein, while not guaranteed, is to the best of our knowledge true and accurate.  Except when agreed to in writing for 
specific conditions of use, no warranty or guarantee expressed or implied is made regarding the performance of any product, since the manner of 
use and handling are beyond our control.  Nothing contained herein is to be construed as permission or a recommendation to infringe any patent. 

 

 
ACF West is a D.B.A. for Northwest Geosynthetics Inc. 
2505 Frank Albert Rd E, Suite 111, Fife WA 98424 – PH: 253-922-6641 Fax: 253-922-6642 

 
Description: ACF West “Supported” Silt Fence, ACF-WB48 uses a woven fabric attached 

with steel hog rings to galvanized steel support mesh.  
 
Roll size: 48” fabric w/36” support mesh x 100 lineal foot 
 Black Fabric 
  
Fabric: The fabric, is a woven network of polypropylene fibers, stabilized to resist 

degradation due to ultraviolet exposure, and resistant to commonly encountered 
soil chemicals, mildew and insects.  It is non-biodegradable and is stable within a 
ph range of 2-13.  Manufactured for ACF West Inc. The fabric meets the 
following minimum average roll values (MARV): 

 
 

Property Test Method MARV (English) 

Grab Tensile ASTM D 4632 158.1 x 161.7 lbs 

Grab Elongation ASTM D 4632 20.7% x 21.3% 

CBR Puncture ASTM D 6241 620 lbs 

Trapezoidal Tear ASTM D 4533 90 x 85 lbs 

UV Resistance ASTM D 4355 80% @ 500hr 

AOS ASTM D 4751 70 sieve 

Permittivity ASTM D 4491 0.128 sec-1 

 
 
 
Support Mesh:    Galvanized utility mesh, 4” x 2” opening, 36” height, 100’ length 
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PROPERTIES 

APEARANCE 

THICKNESS, NOMINAL 

WEIGHT 

CONSTRUCTION 

TENSILE STRENGTH 

GRAB TENSILE 

TRAPEZOID TEAR 

MULLEN BURST 

MAXIMUM USE TEMP. 
MINIMUM USE TEMP. 

TEST METHOD 

ASTM D822-00 

ASTM D5034 

ASTM D751 

ASTM 751 

R 
POWER SCRIM 6 POWER SCRIM 10 

TRANSLUCENT CLEAR 

6 MIL 

20 LBS I MSF 

EXTRUSION LAMINATED 
SCRIM REINFORCEMENT 

YIELD STRESS (PSI) 
1604 M I 648T 
ELONGATION (%) 
19.9 M I 38.3 T 

PEAK LOAD (LBF) 
51 M I 28 T 
ELONGATION (%) 
1.2 M I 7.5 T 

PEAK LOAD (LBF) 
70 M I 14 T 
ELONGATION (%) 
176.6 M I 401.4 T 

130 (LBS/IN2) 

180 F 
-70 F 

10 MIL 

38 LBS I MSF 

EXTRUSION LAMINATED 
SCRIM REINFORCMENT 

YIELD STRESS (PSI) 
1833 M I 628T 
ELONGATION (%) 
19.6 M I 58.5 T 

PEAK LOAD (LBF) 
109 M I 48 T 
ELONGATION (%) 
1.1 M I 16.3T 

PEAK LOAD (LBF) 
124 M I 24 T 
ELONGATION (%) 
209.7 M I 251.4 T 

222 (LBS/ IN2) 

180 F 
-70 F 

N.B.: TliESE ARE TYPICAL PROPERTIES AND ARE INTENDED AS A GENERAL GUIDE ONLY, NOT AS SPEOFICATION UMITS. NO WARRANTIES ARE 
EXPRESSED REGARDING FITNESS FOR A SPECIFIC USE OR MEROiANTABUTY OF PRODUCTS REFERED TO. NO GUARANTEE OF SATISFACTORY RESULTS 
FROM RELIANCE UPON CONTAINED INFORMATION. WE DISCLAIM ALL LIABILITY FOR RESULTING LOSS OR DAMAGE. 

MIDWEST CANVAS CORP 
4635 WEST LAKE ST. 
CHICAGO, IL. 60644 773 287 4400 
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Appendix E - City of Seattle's Stormwater Manual BMP 
Descriptions 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
4-361



 
4-362



Chapter 4 – Standards and Specifications for Volume 2—Construction Stormwater Control 
Construction Erosion and Sedimentation Control Technical Requirements Manual 

November 2009 4-3 

4.1 Cover Practices 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

The cover BMPs for erosion and sedimentation control can be divided into two 

categories: 

1. Temporary cover practices, such as temporary seeding and clear plastic 

covering (beginning at Section 4.1.1) 

2. Permanent cover practices, such as sodding and planting (beginning at 

Section 4.1.6). 

The requirements for maintaining permanent BMPs are included with each 

description; however, all temporary and permanent erosion and sediment control 

practices shall be maintained and repaired as needed to assure continued 

performance of their intended function. 

4.1.1 Temporary Cover Practices 

Temporary cover BMPs are implemented to provide a cover to soils exposed 

during the life of the project.  Soil stockpiles must be stabilized from erosion; 

protected with sediment trapping measures; and where possible located away 

from storm drain inlets, waterways, and drainage channels.  From October 1 to 

April 30, no soils shall remain exposed and unworked for more than 2 days.  

From May 1 to September 30, no soils shall remain exposed and unworked for 

more than 7 days. 

Clear plastic covering should be applied in most cases.  However, additional 

protection by temporary seeding, mulching, and/or matting may be needed due 

to steeper slopes. 

The standards and specifications for temporary cover BMPs are described in the 

sections below and include: 

  BMP E1.10:  Temporary Seeding (Section 4.1.2) 

  BMP E1.15:  Mulching, Matting, and Compost Blankets (Section 4.1.3) 

  BMP E1.20:  Clear Plastic Covering (Section 4.1.4) 

  BMP E1.25:  Polyacrylamide for Soil Erosion Protection (Section 4.1.5). 
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4.1.2 BMP E1.10: Temporary Seeding 

4.1.2.1 Definition 

The establishment of temporary vegetative cover on disturbed areas by seeding 

with appropriate rapidly growing annual plants. 

4.1.2.2 Purpose 

To provide temporary soil stabilization by planting grasses and legumes to areas 

that would remain bare for more than 7 days where permanent cover is not 

necessary or appropriate (Figure 4). 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Hydroseeding Method. 

4.1.2.3 Conditions Where Practice Applies 

  Permanent structures are to be installed or extensive re-grading of the 

area will occur prior to the establishment of permanent vegetation 

  Areas which will not be subjected to heavy wear by construction traffic 

  Areas sloping up to 15 percent for 100 feet or less (where temporary 

seeding is the only BMP used). 

4.1.2.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 
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Sheet erosion, caused by the impact of rain on bare soil, is the source of most 

fine particles in sediment.  To reduce this sediment load in runoff, the soil surface 

itself should be protected.  The most efficient and economical means of 

controlling sheet and rill erosion is to establish vegetative cover.  Annual plants 

that sprout rapidly and survive for only one growing season are suitable for 

establishing temporary vegetative cover.  Temporary seeding is effective when 

combined with construction phasing so that bare areas of the site are minimized 

at all times. 

Temporary seeding may prevent costly maintenance operations on other erosion 

control systems.  For example, sediment basin clean-outs will be reduced if the 

drainage area of a basin is seeded where grading and construction are not taking 

place.  Perimeter dikes will be more effective if not choked with sediment. 

Temporary seeding is essential to preserve the integrity of earthen structures 

used to control sediment, such as dikes, diversions, and the banks and dams of 

sediment basins. 

Proper seedbed preparation and the use of quality seed are important in this 

practice just as in permanent seeding.  Failure to carefully follow sound 

agronomic recommendations will often result in an inadequate stand of 

vegetation that provides little or no erosion control. 

4.1.2.5 Design Criteria 

  Time of Seeding – Seeding should preferably be done between April 1 

and June 30, and September 1 through October 31.  If seeding is done in 

the months of July and August, irrigation will be required until 75 percent 

grass cover is established.  If seeding is done between October 1 and 

March 31, mulching shall be required immediately after seeding.  If 

seeding is done during the summer months, irrigation of some sort will 

probably be necessary. 

  Site Preparation – Before seeding, install needed surface runoff control 

measures such as gradient terraces, earth dike/drainage swales, level 

spreaders, and sediment basins. 

  Seedbed Preparation – The seedbed should be firm with a fairly fine 

surface.  All soil should be roughened no matter what the slope.  If 

compaction is required for engineering purposes, slopes must be track 

walked before seeding.  Perform all cultural operations across or at right 

angles to the slope.  See BMP E1.50, Topsoiling, and BMP E2.75, 

Surface Roughening for more information on seedbed preparation.  A 

minimum of 2 to 4 inches of tilled topsoil is required. 

  Fertilization – as per suppliers and/or Soil Conservation Service 

recommendations or apply a 10-4-6 ratio of nitrogen-phosphorus-

potassium (N-P-K) fertilizer at a rate of 90 pounds per acre.  
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Developments adjacent to receiving waters must use non-phosphorus 

fertilizer. 

  Seeding – seeding mixtures will vary depending on the exact location, 

soil type, slope, etc.  Information on mixes may be obtained from local 

suppliers, the Washington State Department of Transportation, or the Soil 

Conservation Service.  The seed mix in Table 2 is supplied as guidance.  

Hydroseed applications should include a minimum of 1,500 pounds per 

acre of mulch with 3 percent tackifier. 

Table 2. Seeding Mixture. a

Name Proportion by Weight 

Turf-type perennial rye (blend of 3 approved varieties) 
b
 50 percent 

Creeping Red Fescue 
b
 20 percent 

Chewings Fescue 
b
 20 percent 

Hard Fescue 10 percent 
a
 Hydro-seeding applications with approved seed-mulch-fertilizer mixtures may also 
be used.  Mixture must be no less than 98 percent pure and have a minimum 
germination rate of 90 percent. 

b
 See City of Seattle Standard Specification 9-14.2(1) for approved varieties. 

 

  Mulching – mulch is required for seeding.  Mulch can be applied on top 

of the seed or simultaneously by hydroseeding.  Refer to BMP 1.15 

Mulching, Matting, and Compost Blankets for more information on 

mulching. 

  Tackifier – apply a tackifier and a tracer to indicate where the seeding 

has been applied. 

4.1.2.6 Maintenance 

  Seeding should be supplied with adequate moisture.  Supply water as 

needed, especially in abnormally hot or dry weather or on adverse sites.  

Water application rates should be controlled to prevent runoff. 

  Re-seeding – Areas which fail to establish at least 80 percent cover 

vegetative cover shall be re-seeded as soon as such areas are identified.  

If reseeding is ineffective, an alternate method, such as sodding, 

mulching, or nets/mats, shall be used. 

 

 
4-366



Chapter 4 – Standards and Specifications for Volume 2—Construction Stormwater Control 
Construction Erosion and Sedimentation Control Technical Requirements Manual 

November 2009 BMP E1.15 4-9 

4.1.3 BMP E1.15: Mulching, Matting, and Compost Blankets 

4.1.3.1 Definition 

Application of plant residues or other suitable materials to the soil surface. 

4.1.3.2 Purpose 

To provide immediate protection to exposed soils during the period of short 

construction delays, or over winter months through the application of plant 

residues, or other suitable materials, to exposed soil areas. 

Mulches also enhance plant establishment by conserving moisture and 

moderating soil temperatures.  Mulch helps hold fertilizer, seed, and topsoil in 

place in the presence of wind, rain, and runoff and maintains moisture near the 

soil surface. 

4.1.3.3 Conditions Where Practice Applies 

  Areas that cannot be seeded because of the season, or are otherwise 

unfavorable for plant growth. 

  Areas that have been seeded as specified in Temporary Seeding 

(BMP E1.10). 

  In an area of greater than 25 percent slope, mulching should immediately 

follow seeding. 

4.1.3.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

Mulches are applied to the soil surface to conserve a desirable soil property or to 

promote plant growth.  Surface mulch is one of the most effective means of 

controlling runoff and erosion on disturbed land (see Table 3 for a comparison of 

pollutant loading reductions for various mulches). 

Mulches can increase the infiltration rate of the soil, reduce soil moisture loss by 

evaporation, prevent crusting and sealing of the soil surface, modify soil 

temperatures, and provide a suitable microclimate for seed germination. 

Organic mulch materials, such as compost, straw, wood chips, bark, and wood 

fiber, have been found to be the most effective.  Compost has the advantage of 

being reusable by tilling it in to meet the City’s soil amendment requirement at 

the end of the project.  A variety of nets and mats have been developed for 

erosion control in recent years, and these are also used as mulches, particularly 

in critical areas such as waterways.  They may be used to hold other mulches to 

the soil surface. 
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Table 3. Guide to Mulch Materials, Rates and Uses. 

Mulch Material Quality Standards 
Application 

Depth Remarks
 a 

Gravel, slag or crushed 
stone 

Washed, 0.75 to 1.5 inch size 3 inches Excellent mulch for short slopes and around woody plants and 
ornamentals. 

Use where subject to foot traffic.  Approximately 2,000 lbs/yd3. 

Straw Air dried 

Free from unwanted seeds 
and coarse material 

Minimum 2 inches Use for immediate protection, hand application generally 
requires greater thickness than blown straw. 

Thickness of straw may be reduced by half when used in 
conjunction with seeding. 

Most common and widely used mulching material.  Can be used 
in critical erosion areas. 

Wood fiber 

Cellulose (partially 
digested wood fibers) 

Dyed green.  Should not 
contain growth-inhibiting 
factors 

 If used on critical areas, double normal application rate. 

Apply with a hydromulcher with seed and tackifier. No tie-down 
required. 

Fibers should be less than 3/4 inch; packaged in 100-lb. bags. 

Compost blanket, mulch, 
and compost 

No visible water or dust 
during handling.   

Minimum 2 inches Excellent mulch for protecting final grades until landscaping. 

Can be directly seeded or tilled into soil as an amendment. 

A 3-inch layer provides superior protection. 

Chipped site vegetation Average size shall be several 
inches.  Gradations from 
fines to 6 inches. 

Minimum 2 inches 
thick 

Cost-effective way to dispose clear and grubbing debris. 

Should not be used on slopes above 10 percent.  Not 
recommended within 200 feet of surface waters. 

Wood-based mulch No visible water or dust 
during handling.  Must be 
purchased from supplier with 
Solid Waste Handling Permit 
(unless exempt). 

Minimum 2 inches 
thick 

Often called hog or hogged fuel and is useful organic matter. 

Typically does not provide any weed seed control. 

Prevent introduction of weed plants or seeds with application. 

a
 All mulches will provide some degree of (1) erosion control, (2) moisture conservation, (3) weed control, and (4) reduction of soil crusting. 

ft
2
 feet squared. 

lbs/yd
3
 pounds per cubic yard. 
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The choice of materials for mulching will be based on the type of soil to be 

protected, site conditions, season, and economics.  It is especially important to 

mulch liberally in mid-summer and prior to winter, and on cut slopes and 

southern slope exposures. 

Compost Blankets 

Compost for use as a mulch layer (i.e., a compost blanket) should meet the 

definition of “composted materials,” including contaminant limits, in WAC 

173-350-220.  Coarsely screened compost (1-inch-minus screen) provides 

superior protection in higher rainfall and on steeper slopes, and is may be tilled in 

later for tree and shrub planting areas.  A finer compost (1/2- or 5/8-minus 

screen) may be preferred where it will be tilled in later before planting lawn areas.  

A 2-inch thick compost blanket is usually sufficient, but 3 inches provides 

superior protection. 

Compost blankets are a preferred cover practice because they provide superior 

ground contact compared to rolled mats, are more effective at filtering both 

sediment and pollutants such as oil, may be seeded when placed and promote 

superior seed germination, and the compost can be reused at the end of the 

project by tilling it in to meet the City’s Post Construction Soil Quality and Depth 

requirement. 

Chemical Mulches and Soil Binders 

The use of synthetic, spray-on materials (except tacking agents used with hydro-

seeding) is not recommended because they can create impervious surfaces and, 

possibly, adverse effects on water quality.  Research shows that they can cause 

more erosion when used than bare exposed soil. 

Nets and Mats 

Used alone, netting does not retain soil moisture or modify soil temperature.  It 

stabilizes the soil surface while grasses are being established, and is useful in 

grassed waterways and on slopes.  Light netting may also be used to hold other 

mulches in place.  Its relatively high cost makes it most suitable for small sites. 

The most critical part of installing nets and mats is obtaining firm, continuous 

contact between material and soil.  Without such contact, the material is useless 

and erosion occurs.  It is important to use an adequate number of staples and to 

roll the material after laying it to ensure soil is protected. 

4.1.3.5 Design Criteria 

  Site Preparation – Same as Temporary Seeding (BMP E1.10). 

  Mulch Materials, Application Rates, and Specifications – see Table 3. 

  Erosion nets and mats may be used on level areas, on slopes (Figure 5a) 

up to 25 percent, and in channels (Figure 5b).  Where soil is highly 

erodible, nets shall only be used in connection with organic mulch such 
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as straw and wood fiber.  Jute nets shall be heavy, uniform cloth woven of 

single jute yarn, which if 36 to 48 inches wide shall weigh an average of 

1.2 pounds per linear yard.  It must be so applied that it is in complete 

contact with the soil.  Netting shall be securely anchored to the soil with 

No. 11 gauge wire staples at least 6 inches long, overlap 2 inches across 

and 6 inches down. 

  To install mats on slopes: 

  First complete the final grade and track walk up and down the slope.  
Install hydromulch with seed and fertilizer. 

  Dig a small trench, approximately 6 inches wide by 6 inches deep, 
along the top of the slope. 

  Install the leading edge of the mat into the small trench and staple 
approximately every 12 inches (metal, U-shaped, and a minimum of 
6 inches long).  Longer staples shall be used in sandy soils.  
Biodegradable stakes are also available. 

  Roll the mat slowing down the slope as the installer walks backwards, 
with the mat resting against the installer’s legs. 

  Install staples as the mat is unrolled.  Do not allow the mat to roll 
down the slope unattended.  No one is allowed to walk on the mat 
after it is in place.  If the mat is not long enough to cover the entire 
slope length, the trailing edge of the upper mat should overlap the 
leading edge of the lower mat and be stapled. 

  On steeper slopes, this overlap should be installed in a small trench, 
stapled, and covered with soil. 

  Excelsior blankets are considered protective mulches and may be used 

alone on erodible soils and during all times of year. 

4.1.3.6 Maintenance 

  Mulched areas should be checked periodically, especially following 

severe storms, when damaged areas of mulch or tie-down material 

should be repaired. 
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Figure 5a. Mat Installation on Slope. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5b. Mat Installation on a Channel. 

Min. 2“
Overlap

Slope surface shall be smooth before
placement for proper soil contact.

Stapling pattern as per
manufacturer’s recommendations.

Do not stretch blankets/mattings tight -
allow the rolls to mold to any irregularities.

For slopes less than 3H:1V, rolls
may be placed in horizontal strips.

If there is a berm at the
top of slope, anchor
upslope of the berm.

Anchor in 6"x6" min. Trench
and staple at 12"  intervals.

Min. 6" overlap.

Staple overlaps
max. 5" spacing.

Bring material down to a level area, turn
the end under 4" and staple at 12" intervals.

Lime, fertilize, and seed before installation.
Planting of shrubs, trees, etc. Should occur
after installation.
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4.1.4 BMP E1.20: Clear Plastic Covering 

4.1.4.1 Definition 

The covering with clear plastic sheeting of bare areas that need immediate 

protection from erosion. 

4.1.4.2 Purpose 

To provide immediate temporary erosion protection to slopes and disturbed 

areas that cannot be covered by mulching, to provide protection to plantings 

during winter, or to cover stockpiles.  Clear plastic also is used to protect 

disturbed areas that must be covered during short periods of inactivity to meet 

November 1 through March 31 cover requirements.  Because of many 

disadvantages, clear plastic covering is the least preferred covering BMP 

(Figure 6). 

 

 

 

 

 

 

 

 

 

 

Figure 6. Stockpile Covered with Plastic Sheeting. 

4.1.4.3 Conditions Where Practice Applies 

  Disturbed areas that require immediate erosion protection for less than 

30 days 

  Areas seeded during the time period from November 1 to March 1. 

4.1.4.4 Planning Considerations 

Plantings at this time require clear plastic covering for germination and protection 

from heavy rains. 
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4.1.4.5 Design Criteria 

  Clear plastic sheeting shall have a minimum thickness of 6 mil and shall 

meet the requirements of the City of Seattle Standard Specifications 

Section 9-14.5. 

  Place plastic into a small (12-inch wide by 6-inch deep) slot trench at the 

top of the slope and backfill with soil to keep water from flowing 

underneath. 

  Covering shall be installed and maintained tightly in place by using 

sandbags or tires on ropes with a maximum 10 foot grid spacing in all 

directions.  All seams shall be taped or weighted down full length and 

there shall be at least a 1- to 2-foot overlap of all seams.  Seams should 

then be rolled and staked or tied. 

  Covering shall be installed immediately on areas seeded between 

November 1 to March 1, and remain until vegetation is firmly established. 

  When the covering is used on unseeded slopes, it shall be left in place 

until the next seeding period. 

  Sheeting should be toed in at the top of the slope to prevent surface flow 

beneath the plastic.  If erosion at the toe of a slope is likely, a gravel 

berm, riprap, or other suitable protection shall be installed at the toe of the 

slope in order to reduce the velocity of runoff. 

  Sheeting should be removed as soon as is possible once vegetation is 

well grown to prevent burning the vegetation through the plastic sheeting, 

which acts as a greenhouse. 

4.1.4.6 Maintenance 

  Check regularly for rips and places where the plastic may be dislodged.  

Contact between the plastic and the ground should always be maintained.  

Any air bubbles found should be removed immediately or the plastic may 

rip during the next windy period.  Re-anchor or replace the plastic as 

necessary. 
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4.1.5 BMP E1.25: Polyacrylamide for Soil Erosion Protection 

4.1.5.1 Definition 

The application of polyacrylamide (PAM) to prevent soil erosion. 

4.1.5.2 Purpose 

Applying PAM to bare soil in advance of a rain event significantly reduces 

erosion and controls sediment in two ways.  First, PAM increases the soil’s 

available pore volume, thus increasing infiltration through flocculation and 

reducing the quantity of stormwater runoff.  Second, it increases flocculation of 

suspended particles and aids in their deposition, thus reducing stormwater runoff 

turbidity and improving water quality. 

4.1.5.3 Conditions Where Practice Applies 

  PAM can only be applied to areas that drain to a sediment pond that will 

not discharge to a receiving water. 

  In areas that drain to a sediment pond, PAM can be applied to bare soil 

under the following conditions: 

  During rough grading operations 

  Staging areas 

  Balanced cut and fill earthwork 

  Haul roads prior to placement of crushed rock surfacing 

  Compacted soil road base 

  Stockpiles 

  After final grade and before paving or final seeding and planting 

  Pit sites. 

4.1.5.4 Planning Considerations 

In the case of winter shut down, or where soil will remain unworked for several 

months, PAM should be used together with mulch. 

All PAM are polymers, but not all polymers are PAM, and not all PAM products 

comply with ANSI/NSF Standard 60.  PAM use shall be reviewed and approved 

by the Department of Planning and Development.  Refer to Appendix B for 

information on chemical treatment. 

4.1.5.5 Design Criteria 

  PAM may be applied in dissolved form with water, or it may be applied in 

dry, granular, or powdered form.  The preferred application method is the 

dissolved form. 
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  PAM is to be applied at a maximum rate of 2/3 pounds PAM per 

1,000 gallons water (or 80 milligrams per liter [mg/L]) per 1 acre of bare 

soil.  Table 4 can be used to determine the PAM and water application 

rate for a disturbed soil area.  Higher concentrations of PAM do not 

provide any additional effectiveness. 

Table 4. PAM and Water Application Rates. 

Disturbed Area 
(acres) 

PAM
(pounds) 

Water 
(gallons) 

0.50 0.33 500 

1.00 0.66 1,000 

1.50 1.00 1,500 

2.00 1.33 2,000 

2.50 1.66 2,500 

3.00 2.00 3,000 

3.50 2.33 3,500 

4.00 2.66 4,000 

4.50 3.00 4,500 

5.00 3.33 5,000 

 

The Preferred Method: 

  Pre-measure the area where PAM is to be applied and calculate the 

amount of product and water necessary to provide coverage at the 

specified application rate (2/3 pound PAM/1,000 gallons/acre). 

  PAM has infinite solubility in water, but dissolves very slowly.  Dissolve 

pre-measured dry granular PAM with a known quantity of clean water in a 

bucket several hours or overnight.  Mechanical mixing will help dissolve 

the PAM.  Always add PAM to water – not water to PAM. 

  Pre-fill the water truck about 1/8 full with water.  The water does not have 

to be potable, but it must have relatively low turbidity – in the range of 

20 Nephelometric Turbidity Units (NTU) or less. 

  Add PAM/Water mixture to the truck. 

  Completely fill the water truck to specified volume. 

  Spray PAM/Water mixture onto dry soil until the soil surface is uniformly 

and completely wetted. 

An Alternate Method: 

PAM may also be applied as a powder at the rate of 5 pounds per acre.  This 

must be applied on a day that is dry.  For areas less than 5 acres, a hand-held 

“organ grinder” fertilizer spreader set to the smallest setting will work.  Tractor-

mounted spreaders will work for larger areas. 
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The following shall be used for application of PAM: 

  PAM shall be used in conjunction with other BMPs and not in place of 

other BMPs. 

  Do not use PAM on a slope that flows directly into a stream or wetland.  

The stormwater runoff shall pass through a sediment control BMP prior to 

discharging to surface waters. 

  Do not add PAM to water discharging from site. 

  All areas not being actively worked shall be covered and protected from 

rainfall.  PAM shall not be the only cover BMP used.

  PAM can be applied to wet soil, but dry soil is preferred due to less 

sediment loss. 

  PAM will work when applied to saturated soil but is not as effective as 

applications to dry or damp soil. 

  Keep the granular PAM supply out of the sun.  Granular PAM loses its 

effectiveness in 3 months after exposure to sunlight and air. 

  Proper application and re-application plans are necessary to ensure total 

effectiveness of PAM usage. 

  PAM, combined with water, is very slippery and can be a safety hazard.  

Care must be taken to prevent spills of PAM powder onto paved surfaces.  

During an application of PAM, prevent over-spray from reaching 

pavement as pavement will become slippery.  If PAM powder gets on skin 

or clothing, wipe it off with a rough towel rather than washing with water – 

this only makes cleanup messier and take longer. 

  The specific PAM copolymer formulation must be anionic.  Cationic PAM 

shall not be used in any application because of known aquatic toxicity 

problems.  Only the highest drinking water grade PAM, certified for 

compliance with ANSI/NSF Standard 60 for drinking water treatment, will 

be used for soil applications.  Recent media attention and high interest in 

PAM has resulted in some entrepreneurial exploitation of the term 

"polymer." 

  PAM tackifiers are available and being used in place of guar and alpha 

plantago.  Typically, PAM tackifiers should be used at a rate of no more 

than 0.5 to 1 pound per 1,000 gallons of water in a hydromulch machine.  

Some tackifier product instructions say to use at a rate of 3 to 5 pounds 

per acre, which can be too much.  In addition, pump problems can occur 

at higher rates due to increased viscosity. 

4.1.5.6 Maintenance 

  PAM may be reapplied on actively worked areas after a 48-hour period. 

  Reapplication is not required unless PAM treated soil is disturbed or 

unless turbidity levels show the need for an additional application.  If PAM 
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treated soil is left undisturbed a reapplication may be necessary after 

2 months.  More PAM applications may be required for steep slopes, silty 

and clayey soils (USDA Classification Type "C" and "D" soils), long 

grades, and high precipitation areas.  When PAM is applied first to bare 

soil and then covered with straw, a reapplication may not be necessary 

for several months. 

  Loss of sediment and PAM may be a basis for penalties per RCW 

90.48.080. 
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4.1.6 Permanent Cover Practices 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

Permanent cover BMPs are implemented both during and on completion of 

construction activities. 

Permanent cover reduces erosion wherever practicable and can be achieved 

primarily by limiting site disturbance during construction.  For example, by 

preserving existing conifers approximately 50 percent of all rain that falls onto the 

trees will be retained during a storm.  Up to 20 to 30 percent of this rain may 

never reach the ground but is taken up by the tree or lost to evaporation.  

Another benefit of permanent cover is that rain held in permanent vegetation 

(plantings, grass, trees) can be released slowly to the ground after a rain event. 

Note: equipment access and soil compaction is not allowed in areas where 

permanent cover is established. 

The standards and specifications for permanent cover BMPs are described 

below and include: 

  BMP E1.30:  Preserving Natural Vegetation (Section 4.1.7) 

  BMP E1.35:  Buffer Zones (Section 4.1.8) 

  BMP E1.40:  Permanent Seeding and Planting (Section 4.1.9) 

  BMP E1.45:  Sodding (Section 4.1.10) 

  BMP E1.50:  Topsoiling (Section 4.1.11). 
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4.1.7 BMP E1.30: Preserving Natural Vegetation 

4.1.7.1 Definition 

Minimizing exposed soils and consequent erosion by clearing only where 

construction will occur. 

4.1.7.2 Purpose 

To reduce erosion by preserving natural vegetation wherever practicable 

(Figure 7). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Preserving Vegetation. 

4.1.7.3 Condition Where Practice Applies 

Natural vegetation should be preserved everywhere, but especially on steep 

slopes, near perennial and intermittent watercourses or swales, and on building 

sites in wooded areas. 

4.1.7.4 Planning Considerations 

Refer to the Seattle Municipal Code 29.09 Trees and Vegetation and 25.11 Tree 

Protection for additional requirements for Environmentally Critical Areas. 
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The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

New development often takes place on tracts of forested land.  In fact, building 

sites are often selected because of the presence of mature trees.  However, 

unless sufficient care is taken and planning done, in the interval between buying 

the property and completing construction much of this resource is likely to be 

destroyed.  The property owner is ultimately responsible for protecting as many 

trees as possible, with their understory and groundcover.  It takes 20 to 30 years 

for newly planted trees to provide the benefits for which we value trees so highly. 

4.1.7.5 Design Criteria 

It can be worthwhile to preserve natural vegetation both in the form of vegetated 

communities of trees and related understory plants, and in the form of individual 

trees retained along with the soil that supports them.  The preservation of 

individual trees can be particularly challenging given the typical use of heavy 

construction equipment on site, and the need for clear field marking to guard 

against incidental impacts to the soil and or to the trunk, branches, and roots of 

the tree itself. 

Design considerations include: 

  Establish a monetary value for the tree or vegetated area and post this in 

some visible manner on protective fencing to help ensure care on the part 

of the site contractors.  Monetary value is typically established by a 

professional in the tree care, landscape, and/or nursery industry with 

value assessment experience according to the “Guide for Establishing the 

Values of Trees and other Plants” prepared by the Council of Tree and 

Landscape Appraisers.  An aspect of appraisal includes application of 

local standards to help ensure the protection of plants that are desirable 

native or non-native species. 

  Prior to beginning land disturbing activities, including clearing and 

grading, clearly mark all clearing limits, sensitive areas and their buffers.  

Clearly flag and provide a rigid (chain link or similar) fence to protect 

areas around trees and vegetated areas to be retained.  Where protection 

of all surfaces within the drip line of the tree or vegetated area is not 

possible, consult a tree care professional with credentials in urban 

forestry, landscape architecture, or a related field to develop an 

appropriate plan.  The plan should apply the requirements defined in City 

of Seattle Standard Plans 132, 133, and 134. 

  The duff layer, native top soil, and natural vegetation shall be retained in 

an undisturbed state to the maximum degree practicable. 
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  Trees and other plants need protection from three types of impacts: 

  Construction Equipment – Impacts can occur above or below the 
ground level.  Damage results from scarring, cutting of roots, and 
compaction of the soil.  Roping or fencing a buffer zone around plants 
to be saved can prevent such injuries. 

  Grade Change – Any grade change impacting areas within the drip 
line of an existing tree should be reviewed and approved by a tree 
care professional with local construction experience to ensure 
familiarity with the tree species and local conditions associated with 
soil, drainage, and pests or disease that may be factors.  Where 
appropriate, systems may be designed utilizing structural or 
engineered soil mixes and/or “rootways” to ensure the circulation of 
air to roots impacted by fill. 

  Excavation – Excavation within the drip line of trees commonly 
requires exploratory work utilizing hand equipment including the use 
of an air spade to fracture soil and reveal root locations without 
damage.  Identifying the location of existing roots allows construction 
within areas where roots are expected to exist to occur with minimal 
damage to critical root systems. 

  For specific information about preserving mature trees and/or large 

plants, see references listed on the DPD Tree and Landscaping 

Guidance and Requirements website at 

(http://www.seattle.gov/dpd/codes/Tree_Landscaping_Regulations/Overvie

w/default.asp). 

  In all situations involving vegetation preservation, it is fundamentally 

important to involve a qualified tree and/or vegetation care professional to 

assess the specific site issues.  The above guidelines are designed to 

capture the major common issues associated with vegetation 

preservation; however each site will be unique and would benefit from the 

input of a dedicated professional. 

4.1.7.6 Maintenance 

Inspect flagged areas regularly to make sure flagging has not been removed.  If 

the flagging has been damaged or visibility reduced, it shall be repaired or 

replaced immediately and visibility restored.  If tree roots have been exposed or 

injured, “prune” cleanly with an appropriate pruning saw or loppers directly above 

the damaged roots and recover with native soils.  Treatment of sap flowing trees 

(fir, hemlock, pine, soft maples) is not advised as sap forms a natural healing 

barrier. 

 
4-381



Chapter 4 – Standards and Specifications for Volume 2—Construction Stormwater Control 
Construction Erosion and Sedimentation Control Technical Requirements Manual 

November 2009 BMP E1.35 4-27 

4.1.8 BMP E1.35: Buffer Zones 

4.1.8.1 Definition 

An undisturbed area or strip of natural vegetation or an established suitable 

planting that will provide a living filter to reduce soil erosion and runoff velocities. 

4.1.8.2 Purpose 

Natural buffer zones are used along streams and other receiving waters that 

need protection from erosion and sedimentation (Figure 8). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Vegetated Buffer Zone. 

4.1.8.3 Conditions Where Practice Applies 

Vegetative buffer zones can be used to protect natural swales and incorporated 

into natural landscaping of an area.  Critical-areas buffer zones should not be 

used as sediment treatment areas; these areas shall remain completely 

undisturbed. 

4.1.8.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 
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Seattle’s Environmentally Critical Areas (ECA) regulations require undisturbed 

vegetative buffer zones from wetlands (SMC 25.09.160), steep slope areas 

(SMC 25.09.180), and fish and wildlife habitat conservation areas 

(SMC 25.09.200).  Refer to the appropriate code section(s) for site-specific 

requirements. 

4.1.8.5 Design Criteria 

  Preserving natural vegetation or plantings in clumps, blocks, or strips is 

generally the easiest and most successful method. 

  Leave all unstable steep slopes in natural vegetation. 

  Fence or flag clearing limits and keep all equipment and construction 

debris out of the natural areas. 

  Keep all excavations outside the drip line of trees and shrubs. 

  Do not push debris or extra soil into the buffer zone area because it will 

cause damage from burying and smothering. 

4.1.8.6 Maintenance 

Inspect the area frequently to make sure flagging remains in place and the area 

remains undisturbed. 
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4.1.9 BMP E1.40: Permanent Seeding and Planting 

4.1.9.1 Definition 

The establishment of perennial vegetative cover on disturbed areas. 

4.1.9.2 Purpose 

  To establish permanent vegetation (such as grasses, legumes and trees 

and shrubs) as rapidly as possible to prevent soil erosion by wind or 

water, and to improve wildlife habitat and site aesthetics. 

  To provide pollutant filtration (biofiltration) in vegetation-lined channels 

and to establish constructed wetlands as required. 

4.1.9.3 Conditions Where Practice Applies 

  Graded, final graded or cleared areas where permanent vegetative cover 

is needed to stabilize the soil. 

  Areas that will not be brought to final grade for a year or more. 

  Vegetation-lined channels. 

  Retention or detention ponds as required. 

4.1.9.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

Vegetation controls erosion by reducing the velocity and the volume of overland 

flow and protecting the bare soil surface from raindrop impact. 

Land that has been disturbed requires vegetative cover.  The most common and 

economical means of establishing this cover is by seeding grasses and legumes. 

Advantages of seeding over other means of establishing plants include the small 

initial establishment cost, the wide variety of grasses and legumes available, low 

labor requirement, and ease of establishment in difficult areas. 

Disadvantages that must be dealt with are the potential for erosion during the 

establishment stage, a need to reseed areas that fail to establish, limited periods 

during the year suitable for seeding, and a need for water and appropriate 

climatic conditions during germination. 

Consider the microclimate(s) within the development area.  Low areas may be 

frost pockets and require hardier vegetation since cold air tends to sink and flow 

 
4-384



Volume 2—Construction Stormwater Control Chapter 4 – Standards and Specifications for 
Technical Requirements Manual Construction Erosion and Sedimentation Control 

4-30 BMP E1.40 November 2009 

towards low spots.  South-facing slopes may be more difficult to re-vegetate 

because they tend to be sunnier and drier. 

There are so many variables in plant growth that an end product cannot be 

guaranteed.  Much can be done in the planning stages to increase the chances 

for successful seeding.  Selection of the right plant materials for the site, good 

seedbed preparation, timing, and conscientious maintenance are important.  

Whenever possible, native species of plants should be used for landscaping.  

These plants are already adapted to the locale and survivability should be higher 

than with exotic species. 

Native species are also less likely to require irrigation; which can require 

extensive maintenance, is not cost-effective, nor an ecologically sound practice. 

4.1.9.5 Design Criteria 

  Vegetation cannot be expected to supply an erosion control cover and 

prevent slippage on a soil that is not stable due to its texture, structure, 

water movement, or excessive slope. 

  Seeding should be done immediately after final shaping, except during 

the period of November 1 through March 1, when the site should be 

protected by mulching or plastic covering until the next seeding period.  

Seeding completed between July 1 and August 30 will require irrigation 

until 75 percent grass cover is established. 

  Permanent vegetation may be in the form of grass-type growth by 

seeding or sodding, or it may be trees or shrubs, or a combination of 

these.  Establishing this cover may require the use of supplemental 

materials, such as mulch or jute netting (see BMP E1.15). 

  Site Preparation:  Install temporary surface runoff control measures prior 

to seeding or planting to protect the surface from erosion until the 

vegetation is established.  The temporary measures include gradient 

terraces, berms, dikes, level spreaders, waterways, and sediment basins. 

  Seeding Grasses and Legumes:  Seedbed Preparation – If infertile or 

coarse textured subsoil will be exposed during land shaping, it is best to 

stockpile topsoil and re-spread it over the finished slope at a minimum 

2- to 6-inch depth and roll it to provide a firm seedbed.  If construction fills 

have left soil exposed with a loose, rough, or irregular surface, smooth 

with blade and roll.  If cuts or construction equipment have left a tightly 

compacted surface, break with chisel plow or other suitable implement.  

Perform all cultural operations across or at right angles to the slope 

(contoured), such as with cat tracks on the final pass.  The seedbed 

should be firm with a fairly fine surface.  All soil should be roughened 

before seeding.  If compaction is required for engineering purposes, 

slopes must be track walked before seeding. 
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  Soil Amendments:  Soil amendments shall be used to achieve organic 

matter and permeability performance defined in engineered 

soil/landscape systems.  Rates will depend on site characteristics and 

soil, but as a guide, apply a 10-4-6 nitrogen-phosphorus-potassium 

(N-P-K) fertilizer ratio at a rate of 90 pounds per acre.  Work in the 

amendment to a depth of a minimum of 6 inches with suitable equipment.  

Scatter amendments uniformly and work into the soil during seedbed 

preparation. 

  Seeding:  Apply an appropriate mixture to the prepared seedbed at a rate 

of 120 pounds/acre.  The erosion seeding mixture for application is 

presented in Table 5. 

Table 5. Erosion Seeding Mixture. 

Name 
Percent by 

Weight 

Turf-type Perennial Rye 
1
 50 percent 

Creeping Red Fescue 20 percent 

Chewings Fescue 20 percent 

Hard Fescue 10 percent 

Notes: 
1
  Three approved types; refer to City of Seattle 

Standard Specification 9-14.2. 

 

Cover the seed with topsoil or mulch no deeper than 1/2 inch.  It is better to work 

topsoil into the upper soil layer rather than spread a layer of it directly onto the 

top of the native soil. 

“Hydro-seeding” applications with approved seed-mulch-fertilizer mixtures 

may also be used.  Hydroseed applications should include a minimum of 

1,500 pounds per acre of mulch with 3 percent tackifier. 

Mulch is always required for seeding.  Mulch can be applied on top of the seed or 

simultaneously by hydroseeding. 

Wetlands Seed Mixtures:  For newly created wetlands, a wetlands specialist 

should design plantings to provide the best chance of success.  See Volume 3, 

the Stormwater Flow Control and Water Quality Treatment Technical 

Requirements Manual for more information on constructed wetlands. 

Do not under any circumstances use introduced, invasive plants like reed 

canary grass (Phalaris arundinacea) or purple loosestrife (Lythrum 

salicaria).  Using plants such as these will cause many more problems than 

they will ever solve. 

Tree and Shrub Planting: Besides their erosion and sediment control values, 

trees and shrubs also provide natural beauty and wildlife benefits.  When used 
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for the latter, they are usually more effective when planted in clumps or blocks.  

These procedures should be followed: 

  Trees and shrubs will do best in topsoil.  If no topsoil is available, they 

can be established in subsoil with proper amendment.  If trees and shrubs 

are to be planted in subsoil, particular attention should be paid to 

amending the soil with generous amounts of organic matter.  Mulches 

should also be used. 

  Good quality planting stock should be used.  Normally 1- or 2-year old 

deciduous seedlings, and 3- or 4-year old coniferous transplants, when 

properly produced and handled are adequate.  Stock should be kept cool 

and moist from time of receipt and planted as soon as possible. 

  Competing vegetation, if significant, should be pulled out of the area 

where the plant or plants are to be placed. 

4.1.9.6 Maintenance 

Inspect seeded areas for failure and make necessary repairs and reseed areas 

with less than 80 percent cover immediately.  Conduct or follow-up survey after 

one year and replace failed plants where necessary. 

  If vegetative cover is inadequate to prevent rill erosion, apply other BMPs 

assuming vegetation was successful. 

  If a stand has less than 40 percent cover, reevaluate choice of plant 

materials and quantities of lime and fertilizer.  Re-establish the stand 

following seedbed preparation and seeding recommendations, omitting 

lime and fertilizer in the absence of soil test results.  If the season 

prevents re-sowing, mulch or jute netting is an effective temporary cover. 
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4.1.10 BMP E1.45: Sodding 

4.1.10.1 Definition 

Stabilizing fine-graded disturbed areas by establishing permanent grass stands 

with sod. 

4.1.10.2 Purpose 

To establish permanent turf for immediate erosion protection or to stabilize 

drainage ways where concentrated overland flow will occur. 

4.1.10.3 Conditions Where Practice Applies 

  Disturbed areas which require immediate vegetative cover. 

  Waterways carrying intermittent flow, where immediate stabilization or 

aesthetics are factors and other locations particularly suited to 

stabilization with sod. 

4.1.10.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

Sod can initially be more costly than seeding, but the advantages often justify the 

increased initial costs.  Sod provides immediate erosion control and a green 

surface that must be protected from disturbance while it takes root.  Sod is 

preferable to seed: 

  Reduced failure as compared to seed and the lack of weeds 

  Can be established nearly year round 

  Preferable to seed in waterways and swales because of the immediate 

protection of the channel after application. 

4.1.10.5 Design Criteria 

  Shape and smooth the surface to final grade in accordance with the 

approved grading plan.  Over excavate the swale 4 to 6 inches below 

design elevation to allow room for placing soil amendment and sod. 

  Use of topsoil shall be in accordance with the requirements of Topsoiling 

(BMP E1.50). 

  Amend 4 inches (minimum) of compost into the top 8 inches of the soil if 

the organic content of the soil is less than 10 percent or the permeability 
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is less than 0.6 inches per hour.  Compost used should meet City of 

Seattle Standard Specifications 9-14.4(5) or 9-14.4(9) for Grade A quality 

compost. 

  Add lime to reach a soil pH value of 6.5 (based on soil tests). 

  Fertilize according to a soil test or in the absence of a test use available 

nitrogen, phosphorus and potash as prescribed for permanent seeding.  

Use fertilizers that are not highly soluble. 

  Work lime and fertilizer into the soil 1 to 2 inches deep and smooth the 

surface. 

  Lay strips of sod beginning at the lowest area to be sodded and 

perpendicular to the direction of water flow.  Wedge strips securely in 

place.  Square the ends of each strip to provide for a close, tight fit.  

Stagger joints at least 12 inches.  Staple the upstream edge of each sod 

strip if on slopes steeper than 18 percent. 

  Roll the sodded area and irrigate. 

  When sodding is carried out in alternating strips, or other patterns, seed 

the areas between the sod immediately after sodding. 

  Sod should be free of weeds and be of uniform thickness (approximately 

1 inch) and should have a dense root mat for mechanical strength. 

4.1.10.6 Maintenance 

  Inspect sodded areas regularly, especially after large storm events.  

Re-tack, re-sod, or re-seed and protect with a net or mat as necessary. 
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4.1.11 BMP E1.50: Topsoiling 

While not a permanent cover practice in itself, topsoiling has been included in 

this section because it is an integral component of preparing permanent cover to 

those areas where there is an unsuitable soil surface for plant growth.  Use of 

in-situ or imported topsoil is always preferable to planting in subsoil. 

4.1.11.1 Definition 

Preserving and using topsoil to enhance final site stabilization with vegetation. 

4.1.11.2 Purpose 

To provide a suitable growth medium for final site stabilization with vegetation. 

4.1.11.3 Conditions Where Practice Applies 

  Preservation or importation of topsoil is determined to be the most 

effective method of providing a suitable growth medium, and the slopes 

are less than 26 percent. 

  Applicable to those areas with highly dense or impermeable soils or areas 

where planting is to be done in subsoil, where mulch and fertilizer alone 

would not provide a suitable growth medium. 

4.1.11.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

Topsoil is the surface layer of the soil profile, generally characterized as being 

darker than the subsoil due to the presence of organic matter.  It is the major 

zone of root development, carrying much of the nutrients available to plants, and 

supplying a large share of the water used by plants. 

Native soils disturbed during clearing and grading should be restored, to the 

maximum extent practicable, to a condition where moisture-holding capacity is 

equal to or better than the original site conditions. 

Topsoiling is strongly recommended where ornamental plants or high-

maintenance turf will be grown.  Topsoiling is a required procedure when 

establishing vegetation on shallow soils, and soils of critically low pH (high acid) 

levels. 

If topsoiling is to be done, the following items should be considered: 

  Maximize the depth of the topsoil wherever possible to provide the 

maximum possible infiltration capacity and beneficial growth medium.  
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Topsoil depth shall be at least 8 inches with a minimum organic content of 

10 percent dry weight and pH between 6.0 and 8.0 or matching the pH of 

the undisturbed soil.  This can be accomplished either by returning native 

topsoil to the site and/or incorporating organic amendments.  Organic 

amendments should be incorporated to a minimum 8-inch depth except 

where tree roots or other natural features limit the depth of incorporation.  

Subsoils below the 12-inch depth should be scarified at least 2 inches to 

avoid stratified layers, where feasible.  The decision to either layer topsoil 

over a subgrade or incorporate topsoil into the underlying layer may vary 

depending on the planting specified. 

  If blended topsoil is imported, then fines should be limited to 25 percent 

passing through a 200 sieve. 

  Location of the topsoil stockpile so that it meets specifications and does 

not interfere with work on the site. 

  Allow sufficient time in scheduling for topsoil to be spread and bonded 

prior to seeding, sodding, or planting. 

  Care must be taken not to apply to subsoil if the two soils have 

contrasting textures.  Sandy topsoil over clayey subsoil is a particularly 

poor combination, as water creeps along the junction between the soil 

layers and causes the topsoil to slough. 

  If topsoil and subsoil are not properly bonded, water will not infiltrate the 

soil profile evenly and it will be difficult to establish vegetation.  The best 

method to prevent a lack of bonding is to actually work the topsoil into the 

layer below for a depth of at least 6 inches. 

  Ripping or restructuring the subgrade may also provide additional benefits 

regarding the overall infiltration and interflow dynamics of the soil system. 

4.1.11.5 Design Criteria 

  Field exploration of the site shall be made to determine if there is surface 

soil of sufficient quantity and quality to justify stripping.  Topsoil shall be 

friable and loamy (loam, sandy loam, silt loam, sandy clay loam, clay 

loam).  Areas of natural ground water recharge should be avoided. 

  Stripping shall be confined to the immediate construction area.  A 4 to 

6 inch stripping depth is common, but depth may vary depending on the 

particular soil.  All surface runoff control structures shall be in place prior 

to stripping. 

  Stockpiling of topsoil shall occur in the following manner: 

  Side slopes of the stockpile shall not exceed 26 percent. 

  An earth dike with gravel outlet and silt fence shall surround all topsoil 
stockpiles. 
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  Erosion control seeding or covering mulching materials (see 
BMPs E1.10 and E1.15) of stockpiles shall be completed within 
7 days of the formation of the stockpile.  Use of plastic cover is not 
recommended. 

  Topsoil shall not be placed while in a frozen or muddy condition, when the 

subgrade is excessively wet, or when conditions exist that may otherwise 

be detrimental to proper grading or proposed sodding or seeding. 

  Previously established grades on the areas to be topsoiled shall be 

maintained according to the approved plan. 

  When native topsoil is to be stockpiled and reused the following should 

apply to ensure that the mycorrhizal bacteria, earthworms, and other 

beneficial organisms will not be destroyed: 

  Topsoil is to be re-installed within 4 to 6 weeks. 

  Topsoil is not to become saturated with water. 

  Plastic cover is not allowed. 

4.1.11.6 Maintenance 

  Cover piles until needed.  Use of plastic cover is not recommended. 

  Inspect stockpiles regularly, especially after large storm events.  Stabilize 

any areas that have eroded. 
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4.2 Erosion Control Practices 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

Naturally occurring (undisturbed) soil and vegetation provide important 

stormwater management functions including: water infiltration; nutrient, sediment, 

and pollutant adsorption; sediment and pollutant biofiltration; water interflow 

storage and transmission; and pollutant decomposition.  These functions are 

largely lost when construction practices erode away native soil and vegetation. 

This section presents BMPs that temporarily and permanently address erosion, 

including measures for construction site stabilization, slope protection, and 

drainage way protection.  The BMPs in this section have been divided into three 

basic groups based on these characteristics: 

1. Temporary erosion control practices, such as road stabilization, check 

dams, and dust control (beginning at Section 4.2.1) 

2. Permanent erosion control practices, such as gradient terraces and 

channel lining (beginning at Section 4.2.10) 

3. Temporary or permanent erosion control practices, such as subsurface 

drains, earth dike and drainage swales, and outlet protection (beginning 

at Section 4.2.14). 

The requirements for maintaining permanent BMPs are included with each 

description; however, all temporary and permanent erosion and sediment control 

practices shall be maintained and repaired as needed to assure continued 

performance of their intended function. 

4.2.1 Temporary Erosion Control BMPs 

Although temporary erosion control BMPs are emphasized in this section, they 

may be combined with permanent control facilities to provide protection of 

downstream properties during construction.  Temporary facilities provide siltation 

control, but downstream erosion protection must also be provided.  Refer to 

Volume 3, the Stormwater Flow Control and Water Quality Treatment Technical 

Requirements Manual for flow control requirements. 

Temporary cover BMPs are described in the sections below and include: 

  BMP E2.10:  Stabilized Construction Entrance (Section 4.2.2) 

  BMP E2.15:  Tire Wash (Section 4.2.3) 

  BMP E2.20:  Construction Road Stabilization (Section 4.2.4) 
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  BMP E2.25:  Water Bars (Section 4.2.5) 

  BMP E2.30:  Level Spreader (Section 4.2.6) 

  BMP E2.35:  Check Dams (Section 4.2.7) 

  BMP E2.40:  Triangular Silt Dike (Geotextile-Encased Check Dam) 

(Section 4.2.8) 

  BMP E2.45:  Dust Control (Section 4.2.9). 
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4.2.2 BMP E2.10: Stabilized Construction Entrance 

4.2.2.1 Definition 

A temporary stone-stabilized pad located at points of vehicular ingress and 

egress on a construction site. 

4.2.2.2 Purpose 

To reduce the amount of mud, dirt, rocks, etc. transported onto public roads by 

motor vehicles or runoff by constructing a stabilized pad of rock spalls at 

entrances to construction sites and washing of tires during egress (Figure 9). 

 

 

 

 

 

 

 

 

 

 

 

Figure 9. Stabilized Construction Entrance. 

4.2.2.3 Conditions Where Practice Applies 

Whenever traffic will be leaving a construction site and moving onto a public road 

or other paved areas.  Also refer to BMP E3.70 Street Sweeping and Vacuuming. 

4.2.2.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

Construction entrances provide an area where mud can be removed from vehicle 

tires before they enter a public road.  Construction entrances should be used in 
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conjunction with the stabilization of construction roads to reduce the amount of 

mud picked up by vehicles.  Construction vehicle access and exit shall be limited 

to one route, if possible. 

It is important to note that this BMP will only be effective if sediment control is 

used throughout the rest of the construction site. 

4.2.2.5 Design Criteria 

  A separation geotextile shall be placed under the spalls to prevent the 

surface fines pumping up into the rock pad.  The geotextile shall meet the 

standards presented in Table 6. 

Table 6. Geotextile Standards. 

Standard Criteria 

Grab Tensile Strength (ASTM D4751) 200 psi minimum 

Grab Tensile Elongation (ASTM D4632) 30 percent maximum 

Mullen Burst Strength (ASTM D3786-80a) 400 psi minimum 

AOS (ASTM D4751) 20-45 (U.S. standard sieve size) 

Notes: 

AOS Apparent Opening Size. 

ASTM American Society for Testing and Materials. 

psi pounds per square inch. 

 

  Material should be quarry spalls (where feasible), 2 inches to 6 inches 

size. 

  The rock pad shall be at least 12 inches thick and 100 feet in length for 

sites more than 1 acre; and may be reduced to the maximum practicable 

size when the size or configuration of the site does not allow the full 

100 foot length. 

  The access width shall be the full width of the vehicle ingress and egress 

area. 

  Additional rock should be added periodically to maintain proper function 

of the pad. 

  Fencing shall be installed as necessary to restrict traffic to the 

construction entrance. 

  Whenever possible, the entrance shall be constructed on level ground 

with a firm, compacted subgrade.  This can substantially increase the 

effectiveness of the pad and reduce the need for maintenance. 

  See Figure 10 for details. 
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Figure 10. Stabilized Construction Entrance Details. 

4.2.2.6 Maintenance 

  If the entrance is not preventing sediment from being tracked onto 

pavement, then alternative measures to keep the streets free of sediment 

shall be used.  This may include street sweeping, an increase in the 

dimensions of the entrance, or the installation of a tire wash (BMP E2.15). 

  The entrance shall be maintained in a condition that will prevent tracking 

or flow of mud onto public rights-of-way.  This may require periodic top 

dressing with 2-inch stone, as conditions demand, and repair and/or 

cleanout of any structures used to trap sediment.  All materials spilled, 

dropped, washed, or tracked from vehicles onto roadways shall be 

cleaned thoroughly at the end of each day, or more frequently during wet 

weather. 

  Any sediment that is tracked onto pavement shall be removed by 

shoveling or street sweeping.  The sediment collected by sweeping shall 

be removed or stabilized on site. 

  Street washing is allowed only after sediment is removed in accordance 

with the above bullet.  Street washwater shall not enter the storm drain 

system or systems tributary to waters of the state.  All street washwater 

must be collected and discharged either back onto the site or into the 

sanitary sewer system (if permitted). 

  Any quarry spalls loosened from the pad that end up on the roadway shall 

be removed immediately. 

Example 1:  Manufactured metal 
plates to knock dirt off vehicle tires 
before exiting a site. 

Example 2:  Crushed stone entrance. 
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4.2.3 BMP E2.15: Tire Wash 

4.2.3.1 Definition 

A system that uses water to wash motor vehicle tires located at points of egress 

from a construction site. 

4.2.3.2 Purpose 

A tire wash is used to remove mud, dirt, rocks, etc. from tires and under 

carriages, and to prevent sediment from being transported onto public roads. 

4.2.3.3 Conditions Where Practice Applies 

When a stabilized construction entrance (see BMP E2.10) is not preventing 

sediment from being tracked onto pavement. 

4.2.3.4 Planning Considerations 

If approval by King County for wastewater discharge to the sanitary sewer 

system isn’t obtained, wastewater can be collected and taken off-site to an 

approved location.  Indicate the ultimate discharge point or collection point on the 

Construction Stormwater Control Plan sheet that clearly identifies the location(s) 

of stormwater discharges. 

Tire washes provide an area where mud can be removed from vehicle tires 

before they enter a public road.  Tire washes and construction entrances should 

be used in conjunction with the stabilization of construction roads to reduce the 

amount of mud picked up by vehicles. 

It is important to note that this BMP will only be effective if sediment control is 

used throughout the rest of the construction site. 

4.2.3.5 Design Criteria 

  Suggested details are shown in Figure 11.  A minimum of 6 inches of 

asphalt treated base (ATB) over crushed base material or 8 inches over a 

good subgrade is recommended to pave the tire wash. 

  Use a low clearance truck to test the tire wash before paving.  Either a 

belly dump or lowboy will work well to test clearance. 

  Keep the water level from 12 to 14 inches deep to avoid damage to truck 

hubs and filling the truck tongues with water. 

  Midpoint spray nozzles are only needed in extremely muddy conditions. 

  Tire wash systems should be designed with a small change in grade, 6 to 

12 inches for a 10-foot wide pond, to allow sediment to flow to the low 

side of the pond to help prevent re-suspension of sediment.  A drainpipe 
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with a 2- to 3-foot riser should be installed on the low side of the pond to 

allow for easy cleaning and refilling.  Polymers may be used to promote 

coagulation and flocculation in a closed-loop system.  PAM added to the 

wheel wash water at a rate of 0.25 to 0.5 pound per 1,000 gallons of 

water increases effectiveness and reduces cleanup time.  If PAM is 

already being used for dust or erosion control and is being applied by a 

water truck, the same truck can be used to change the wash water.  Refer 

to BMP E1.25 for additional information on PAM. 
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Figure 11. Tire Wash Details. 

4.2.3.6 Maintenance 

  The tire wash should start out the day with fresh water. 
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  The wash water should be changed a minimum of once per day.  On 

large earthwork jobs where more than 10 to 20 trucks per hour are 

expected, the wash water will need to be changed more often. 

  Wheel wash or tire bath wastewater shall be discharged to a separate on-

site treatment system, such as closed-loop recirculation or land 

application, or to the sanitary sewer with prior approval by King County. 

 

 
4-400



Chapter 4 – Standards and Specifications for Volume 2—Construction Stormwater Control 
Construction Erosion and Sedimentation Control Technical Requirements Manual 

November 2009 BMP E2.20 4-49 

4.2.4 BMP E2.20: Construction Road Stabilization 

4.2.4.1 Definition 

The temporary stabilization with stone of access roads, subdivision roads, 

parking areas, and other on-site vehicle transportation routes immediately after 

grading. 

4.2.4.2 Purpose 

  To reduce erosion of temporary road beds by construction traffic during 

wet weather. 

  To reduce the erosion and therefore regrading of permanent road beds 

between the time of initial grading and final stabilization. 

  To minimize the amount of dirt tracked offsite by vehicular traffic. 

4.2.4.3 Conditions Where Practice Applies 

  Wherever rock-base roads or parking areas are constructed, whether 

permanent or temporary, for use by construction traffic. 

  Fencing may need to be installed to limit the access of vehicles to only 

those roads and parking areas that are stabilized. 

4.2.4.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

Areas graded for construction vehicle transport and parking purposes are 

especially susceptible to erosion.  The exposed soil surface is continually 

disturbed, leaving no opportunity for vegetative stabilization.  Such areas also 

tend to collect and transport runoff waters along their surfaces.  During wet 

weather, they often become muddy quagmires that generate significant 

quantities of sediment that may pollute nearby streams or be transported off-site 

on the wheels of construction vehicles.  Dirt roads can become so unstable 

during wet weather that they are virtually unusable. 

Immediate stabilization of such areas with stone may cost money at the outset, 

but it may actually save money in the long run by increasing the usefulness of the 

road during wet weather. 

Permanent roads and parking areas should be paved as soon as possible after 

grading.  As an alternative, the early application of stone may solve potential 

erosion and stability problems and eliminate later regrading costs.  Some of the 
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stone will also probably remain in place for use as part of the final base course of 

the road. 

4.2.4.5 Design Criteria 

  A 6-inch course of 2- to 4-inch crushed rock, gravel base, or crushed 

surfacing base course shall be applied immediately after grading or the 

completion of utility installation within the right-of-way.  A 4-inch course of 

asphalt treated base (ATB) may be used in lieu of the crushed rock. 

  Temporary roads should not exceed 15 percent, minimize cuts in existing 

slopes, and be carefully graded to drain transversely.  Drainage swales 

shall be provided to carry flow to a sediment control BMP (Section 4.3). 

  Installed inlets shall be protected to prevent sediment-laden water 

entering the drain sewer system (see Storm Drain Inlet Protection 

BMP E3.25). 

Undisturbed buffer areas should be maintained at all stream crossings. 

  Areas adjacent to culvert crossings and steep slopes should be seeded 

and mulched and/or covered. 

  Dust control should be used when necessary (see BMP E2.45). 

  If the stabilized construction entrance does not adequately reduce the 

amount of tracked material, install one or more tire wash BMPs 

(BMP E2.15). 

4.2.4.6 Maintenance 

  Inspect stabilized areas regularly, especially after large storm events.  

Add crushed rock if necessary and re-stabilize any areas found to be 

eroding. 
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4.2.5 BMP E2.25: Water Bars 

4.2.5.1 Definition 

A small ditch or ridge of material is constructed diagonal to the slope of a road or 

right-of-way. 

4.2.5.2 Purpose 

To divert stormwater runoff from the road surface, wheel tracks, or a shallow 

road ditch (Figure 12). 

 

 

 

 

 

 

 

 

Figure 12. Water Bar. 

4.2.5.3 Conditions Where Practice Applies 

Clearing right-of-way and construction of access for power lines, pipelines, and 

other similar installations often require long narrow right-of-ways over sloping 

terrain.  Disturbance and compaction promotes gully formation in these cleared 

strips by increasing the volume and velocity of runoff.  Gully formation may be 

especially severe in tire tracks and ruts.  To prevent gullying, runoff can often be 

diverted across the width of the right-of-way to undisturbed areas by using small 

predesigned diversions. 

4.2.5.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

Give special consideration to each individual outlet area, and to the cumulative 

effect of added diversions.  Use gravel to stabilize the diversion where significant 

vehicular traffic is anticipated. 
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4.2.5.5 Design Criteria 

  Height: as needed. 

  Side slope of channel:  26 percent maximum; 18 percent or flatter when 

vehicles will cross. 

  Base width of ridge:  6-inch minimum. 

  Locate them to follow the site’s natural drainage and to discharge into 

well-vegetated, stable areas. 

  Guidelines for water bar spacing are shown in Table 7. 

Table 7. Guidelines for Water Bar Spacing. 

Slope % Spacing (feet) 

<5 125 

5 – 10 100 

10 – 20 75 

20 – 35 50 

>35 Use rock lined ditch 

 

  Grade of water bar and angle: Select angle that results in ditch slope less 

than 2 percent. 

  Install as soon as the clearing and grading is complete.  Reconstruct 

when construction is complete on a section when utilities are being 

installed. 

  Compact the ridge when installed. 

  Stabilize, seed, and mulch the portions not subject to traffic.  Gravel the 

areas crossed by vehicles. 

4.2.5.6 Maintenance 

  Periodically inspect right-of-way diversions for wear and after every heavy 

rainfall for erosion damage. 

  Immediately remove sediment from the flow area and repair the dike. 

  Check outlet areas and make timely repairs as needed. 

  When permanent road drainage is established and the area above the 

temporary right-of-way diversion is permanently stabilized, remove the 

dike and fill the channel to blend with the natural ground, and 

appropriately stabilize the disturbed area. 
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4.2.6 BMP E2.30: Level Spreader 

4.2.6.1 Definition 

A temporary outlet for dikes and diversions consisting of an excavated 

depression constructed at zero grade across a slope. 

4.2.6.2 Purpose 

To convert concentrated runoff to a thin layer of sheet flow, which releases onto 

a stable receiving area.  For example, an existing vegetated area or a vegetated 

strip (BMP 3.30). 

4.2.6.3 Condition Where Practice Applies 

To be constructed on undisturbed areas stabilized by existing vegetation and 

where concentrated flows are anticipated to occur at 0 percent grade (Figure 13). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13. Level Spreader Prior to Backfill. 
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4.2.6.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

Earth dikes and drainage swales (BMP E2.80) call for a stable outlet for 

concentrated stormwater flows.  The level spreader can be used for this purpose 

provided the runoff is relatively free of sediment.  If properly constructed, the 

level spreader will significantly reduce the velocity of concentrated stormwater 

and spread it uniformly over a stable undisturbed area. 

Particular care must be taken during construction to ensure that the lower lip of 

the structure is level and on grade.  If there are any depressions in the lip, flow 

will tend to concentrate at these points and erosion will occur, resulting in failure 

of the outlet.  This problem may be avoided by using a grade board or a gravel lip 

over which the runoff must flow when exiting the spreader.  Regular maintenance 

is essential for this practice. 

4.2.6.5 Design Criteria 

  The grade of the pipe and/or ditch for the last 20 feet before entering the 

level spreader shall be less than or equal to 1 percent.  If the grade is 

steeper, provide a flow dissipation device.  The grade of the level 

spreader shall be 0 percent to ensure uniform spreading of storm runoff. 

  An 8-inch high gravel berm placed across the level lip shall consist of 

washed crushed rock, 2 to 4 inch or 3/4 inch to 1.5 inch size. 

  The spreader length will be determined by estimating the flow expected 

from the 10-year, 24-hour design storm (Q
10

), and selecting the 

appropriate length from Table 8.  Alternatively, use the 10 percent annual 

probability flow (10-year recurrence interval) using a 5-minute time step, 

indicated by an approved continuous runoff model.  Use multiple 

spreaders for higher flows. 

Table 8. Spreader Length Based on 10-Year, 24-Hour Storm. 

Q10 in cfs 
Minimum Length 

(in feet) 

0 – 0.1 15 

0.1 – 0.2 25 

0.2 – 0.3 35 

0.3 – 0.4 45 

0.4 – 0.5 55 

cfs cubic feet per second 

Q10 10-year 24-hour design storm 
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  The depth of the spreader as measured from the lip should be at least 

8 inches and it should be uniform across the entire length. 

  The discharge area below the outlet must be relatively undisturbed with a 

slope of less than 11 percent. 

4.2.6.6 Maintenance 

The spreader should be inspected after every runoff event to ensure that it is 

functioning correctly.  The contractor should avoid the placement of any material 

on or prevent construction traffic across the structure.  If the spreader is 

damaged by construction traffic, it shall be immediately repaired. 
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4.2.7 BMP E2.35: Check Dams 

4.2.7.1 Definition 

Small dams constructed across a swale or drainage ditch. 

4.2.7.2 Purpose 

To reduce the effective slope of the channel and, therefore, the velocity of 

concentrated flows; reduce erosion of the swale or ditch; and to slow water 

velocity to allow retention of sediments (Figure 14). 

 

 

 

 

 

 

 

 

 

 

 

Figure 14. Rock Check Dam. 

4.2.7.3 Conditions Where Practice Applies 

Where temporary channels or permanent channels are not yet vegetated, 

channel lining is infeasible and, therefore, velocity checks are required.  Check 

dams shall be placed at regular intervals within constructed channels that are cut 

down a slope. 

4.2.7.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

 
4-408



Volume 2—Construction Stormwater Control Chapter 4 – Standards and Specifications for 
Technical Requirements Manual Construction Erosion and Sedimentation Control 

4-58 BMP E2.35 November 2009 

Seattle’s Environmentally Critical Areas (ECA) regulations require protection for 

high flow refuge habitat for overwintering juvenile salmonids and emergent 

salmonid fry.  Check dams cannot be placed below the expected backwater from 

any of these areas during specific times of the year.  Refer to SMC 25.09 for site-

specific requirements. 

No check dams may be placed in streams (unless approved by the State 

Departments of Fisheries or Wildlife as appropriate).  Other permits may also be 

necessary. 

Check dams can be constructed of either stone or gravel filled sandbags.  Stone 

for check dams must generally be purchased.  However, this cost is offset 

somewhat by the ease of installation. 

If stone check dams are used in grass-lined channels that will be mowed, care 

should be taken to remove all the stone from the channel when the dam is 

removed.  This should include any stone that has washed downstream. 

4.2.7.5 Design Criteria 

  Check dams can be constructed of rock or pea-gravel filled bags, or 

where high velocity flow is not a concern, compost socks may be used.  If 

necessary, compost socks may be stacked. 

  Check dams should be placed perpendicular to the flow of water. 

  The maximum spacing between the dams shall be such that the toe of the 

upstream dam is at the same elevation as the top of the downstream dam 

(Figure 15). 

  Rock check dams shall be constructed of appropriately sized rock.  The 

rock must be placed by hand or mechanical placement (no dumping of 

rock to form dam) to achieve complete coverage of the ditch or swale and 

to ensure that the center of the dam is lower than the edges.  The rock 

used must be large enough to stay in place given the expected design 

flow through the channel. 

  Use filter fabric foundation under a rock or sand bag check dam.  If a mat 

ditch liner is used, this is not necessary.  A piece of organic or synthetic 

mat cut to fit will also work for this purpose. 

  In the case of grass-lined ditches and swales, check dams shall be 

removed when the grass has matured sufficiently to protect the ditch or 

swale unless the slope of the swale is greater than 4 percent.  The area 

beneath the check dams shall be seeded and mulched immediately after 

dam removal. 

  Ensure that channel appurtenances, such as culvert entrances below 

check dams, are not subject to damage or blockage from displaced 

stones. 
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Figure 15. Check Dams. 

4.2.7.6 Maintenance 

  Check dams shall be monitored for performance and sediment 

accumulation during and after each runoff producing rainfall.  Sediment 

shall be removed when it reaches one-half the sump depth. 

  If significant erosion occurs between dams, install a protective riprap liner 

in that portion of the channel. 
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4.2.8 BMP E2.40: Triangular Silt Dike (Geotextile-Encased Check Dam) 

4.2.8.1 Definition 

A triangular dike made of urethane foam sewn into a woven geosynthetic fabric. 

4.2.8.2 Purpose 

Triangular silt dikes may be used as check dams, for perimeter protection, for 

temporary soil stockpile protection, for drop inlet protection, or as a temporary 

earth dike (Figure 16). 

 

 

 

 

 

 

 

 

 

 

 

Figure 16. Triangular Silt Dike. 

4.2.8.3 Conditions Where Practice Applies 

  May be used as temporary check dams in ditches of any dimension. 

  May be used on soil or pavement with adhesive or staples. 

  Triangular silt dikes have been used to build temporary: 

  Sediment ponds 

  Diversion ditches 

  Concrete wash out facilities 

  Curbing 

  Water bars 

  Level spreaders 

  Berms. 
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4.2.8.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

  Check dams should be located and installed as soon as construction will 

allow. 

  Check dams should be placed perpendicular to the flow of water. 

  Anticipate submergence and deposition above the triangular silt dam and 

erosion from high flows around the edges of the dam. 

4.2.8.5 Design Criteria 

This BMP is typically made of urethane foam sewn into a woven geosynthetic 

fabric.  It is triangular, 10 inches to 14 inches high in the center, with a 20-inch to 

28-inch base.  A 2–foot apron extends beyond both sides of the triangle along its 

standard section of 7 feet.  A sleeve at one end allows attachment of additional 

sections as needed. 

  Install with ends curved up to prevent water from flowing around the ends. 

  The fabric flaps and check dam units are attached to the ground with wire 

staples.  Wire staples should be No. 11 gauge wire and should be 

200 millimeters (mm) to 300 mm in length. 

  When multiple units are installed, the sleeve of fabric at the end of the 

unit shall overlap the abutting unit and be stapled. 

  When used as check dams, the leading edge must be secured with rocks, 

sandbags, or a small key slot and staples. 

4.2.8.6 Maintenance 

  Triangular silt dams shall be monitored for performance and sediment 

accumulation during and after each runoff producing rainfall.  Sediment 

shall be removed when it reaches one-half the height of the dam. 

  In the case of grass-lined ditches and swales, check dams and 

accumulated sediment shall be removed when the grass has matured 

sufficiently to protect the ditch or swale unless the slope of the swale is 

greater than 4 percent.  The area beneath the check dams shall be 

seeded and mulched immediately after dam removal. 

  Immediately repair any damage or any undercutting of the dam. 
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4.2.9 BMP E2.45: Dust Control 

4.2.9.1 Definition 

Reducing surface and air movement of dust during land disturbing, demolition, 

and construction activities. 

4.2.9.2 Purpose 

To prevent surface and air movement of dust from exposed soil surfaces 

(Figure 17). 

 

 

 

 

 

 

 

 

 

Figure 17. Using a Water Truck for Dust Control. 

4.2.9.3 Conditions Where Practice Applies 

In areas (including roadways) subject to surface and air movement of dust where 

on-site and off-site damage is likely to occur if preventive measures are not 

taken. 

4.2.9.4 Planning Considerations 

Research at construction sites has established an average dust emission rate of 

1.2 tons/acre/month for active construction. 

Construction activities inevitably result in the exposure and disturbance of soil.  

Fugitive dust is emitted both during the activities (i.e., excavation, demolition, 

vehicle traffic, human activity) and as a result of wind erosion over the exposed 

earth surfaces.  Large quantities of dust are typically generated in “heavy” 

construction activities, such as road and street construction and subdivision, 

commercial and industrial development, which involve disturbance of significant 
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areas of soil surface.  Earthmoving activities are the major source, but traffic and 

general disturbance of the soil also generate significant dust emissions. 

In planning for dust control, remember that the less soil is exposed at any one 

time, the less potential there will be for dust generation.  Therefore, phasing a 

project and utilizing temporary stabilization practices upon the completion of 

grading can significantly reduce dust emissions.  Also, limit traffic that will be on 

areas off the site roadways. 

4.2.9.5 Design Criteria 

  Minimize the period of soil exposure through use of temporary ground 

cover and other temporary stabilization practices (see Seeding and 

Mulching, BMPs E1.10 and E1.15, respectively). 

  Construct natural or artificial windbreaks or windscreens.  These may be 

designed as enclosures for small dust sources. 

  Sprinkle the site with water until surface is wet.  Repeat as needed.  To 

prevent carryout of mud onto street, refer to Stabilized Construction 

Entrance (BMP E2.10) and Tire Wash (BMP E2.15). 

  Spray exposed soil areas with approved dust palliative.  Oil should not be 

used for dust suppression.  Contact the Department of Planning and 

Development to determine other dust palliatives that may be used.  Refer 

to Appendix B for information on chemical treatment. 

4.2.9.6 Maintenance 

  Respray area as necessary to keep dust to a minimum.\ 
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4.2.10 Permanent Erosion Control BMPs 

Permanent BMPs should be designed by an engineer and may have additional 

criteria for flow control and water quality treatment requirements.  Refer to 

Volume 3, the Stormwater Flow Control and Water Quality Treatment Technical 

Requirements Manual. 

Permanent erosion control BMPs are implemented both during and on 

completion of construction activities. 

Permanent erosion control reduces erosion wherever practicable and can be 

achieved primarily by minimizing erosion by installing permanent stabilizing 

structures and/or materials to new construction or existing sites.  For example, by 

adding gradient terraces to an existing or newly constructed slope, erosion will be 

significantly reduced by creating a set of ridges and channels that intercept runoff 

and direct it to a controlled outlet.  The benefit is rill and gully formation will be 

minimized and toe of slope erosion will decrease as a result.  Another benefit of 

permanent erosion control is that some of the following BMPs include using 

vegetation which may be incorporated into planning for permanent cover BMPs 

described in Section 4.1.6. 

The standards and specifications for permanent erosion control BMPs are 

described below and include: 

  BMP E2.50:  Gradient Terraces (Section 4.2.11) 

  BMP E2.55:  Bioengineered Protection of Very Steep Slopes 

(Section 4.2.12) 

  BMP E2.60:  Channel Lining (Section 4.2.13). 
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4.2.11 BMP E2.50: Gradient Terraces 

4.2.11.1 Definition 

An earth embankment or a ridge-and-channel constructed with suitable spacing 

and with an acceptable grade. 

4.2.11.2 Purpose 

To reduce erosion damage by intercepting surface runoff and conducting it to a 

stable outlet at a no erosive velocity.  (This standard covers the planning and 

design of gradient terraces and does not apply to diversions.) 

4.2.11.3 Conditions Where Practice Applies 

Gradient terraces normally are limited to denuded land having a water erosion 

problem.  They should not be constructed on deep sands or on soils that are too 

stony, steep, or shallow to permit practical and economical installation and 

maintenance.  Gradient terraces may be used only where suitable outlets are or 

will be made available. 

4.2.11.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

  The top of the constructed ridge should not be lower at any point than the 

design elevation plus the specified overfill for settlement.  The opening at 

the outlet end of the terrace should have a cross section equal to that 

specified for the terrace channel. 

  The design elevation of the water surface of the terrace should not be 

lower than the design elevation of the water surface in the outlet at their 

junction, when both are operating at design flow. 

4.2.11.5 Design Criteria 

Permanent BMPs should be designed by an engineer and may have additional 

criteria for flow and water quality treatment requirements.  Variations or 

alterations to the minimum BMP requirements require an engineer’s approval. 

  The maximum spacing of gradient terraces should be determined by the 

following method:  V.I. = xs + y 

Where: V.I. =  vertical interval in feet 

x =  0.8 for Washington 

s =  land slope in feet per 100 feet 

y =  a soil and cover variable with values from 1.0 to 4.01 
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  The minimum constructed cross-section should meet the design 

dimensions. 

  Channel Grade – Channel grades may be either uniform or variable with 

a maximum grade of 6 percent.  For short distances, terrace grades may 

be increased to improve alignment.  The channel velocity should not 

exceed that which is nonerosive for the soil type with the planned 

treatment. 

  Outlet – All gradient terraces should have adequate outlets.  Such an 

outlet may be a grassed waterway, vegetated area, or tile outlet.  In all 

cases the outlet must convey runoff from the terrace or terrace system to 

a point where the outflow will not cause damage.  Vegetative cover 

should be used in the outlet channel. 

Specifications

  Vertical spacing determined by the above methods may be increased as 

much as 0.5 feet or 10 percent, whichever is greater, to provide better 

alignment or location, to avoid obstacles, to adjust for equipment size, or 

to reach a satisfactory outlet (Figure 18). 

 

 

 

 

 

 

 

 

 

 

Figure 18. Gradient Terrace. 

  The drainage area above the top should not exceed the area that would 

be drained by a terrace of equal length with normal spacing. 

  Capacity – The terrace should have enough capacity to handle the peak 

runoff expected from a 2-year, 24-hour design storm without overtopping.  

Alternatively, use the 50 percent annual probability flow (2-year 

recurrence interval) using a 5-minute time step, indicated by an approved 

continuous runoff model. 

  

Slope to adequate outlet.

10' min.
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  Cross-Section – The terrace cross-section should be proportioned to fit 

the land slope.  The ridge height should include a reasonable settlement 

factor.  The ridge should have a minimum top width of 3 feet at the design 

height.  The minimum cross-sectional area of the terrace channel should 

be 8 square feet for land slopes of 5 percent or less, 7 square feet for 

slopes from 5 to 8 percent, and 6 square feet for slopes steeper than 

8 percent.  The terrace can be constructed wide enough to be maintained 

using a small cat. 

4.2.11.6 Maintenance 

  Maintenance should be performed as needed.  Terraces should be 

inspected regularly; at least once a year, and after large storm events. 

 

 
4-419



Chapter 4 – Standards and Specifications for Volume 2—Construction Stormwater Control 
Construction Erosion and Sedimentation Control Technical Requirements Manual 

November 2009 BMP E2.55 4-71 

4.2.12 BMP E2.55: Bioengineered Protection of Very Steep Slopes 

4.2.12.1 Definition 

Steep slope protection using a combination of vegetative and mechanical 

measures. 

4.2.12.2 Purpose 

To stabilize steep banks. 

4.2.12.3 Conditions Where Practice Applies 

Slopes of steep grade, cut and fill banks, and unstable soil conditions that cannot 

be stabilized using ordinary vegetative techniques. 

4.2.12.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

There are a number of manufacturers who provide prefabricated bioengineered 

devices for the protection of steep slopes. 

4.2.12.5 Design Criteria 

Permanent BMPs should be designed by an engineer and may have additional 

criteria for flow and water quality treatment requirements.  Variations or 

alterations to the minimum BMP requirements require an engineer’s approval. 

The following bioengineering methods can be used after slopes have been 

protected by diversion of runoff (covered in BMP E2.80) or through the gradient 

terraces (BMP E2.50). 

  Sod walls or retaining banks are used to stabilize terraces.  Sod is piled 

by tilting it slightly toward the slope and should be backfilled with soil and 

compacted as they are built up.  Sod walls can be as steep as 7 percent 

but should not be higher than 5 feet (Figure 19a). 

  Timber frame stabilization is effective on gradients up to 45 percent and 

involves the following steps in construction: 

  Lay soil retarding frames of 2 by 4 inch vertical members and 
1 by 4 inch horizontal members on slopes.  Frames on slopes over 
15 feet in length need to be anchored to slope to prevent buckling. 

  Attach 14 gauge galvanized tire wires for anchoring wire mesh. 
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  Fill frames with moist topsoil and compact the soil. 

  Spread straw 6 inches deep over slope. 

  Cover straw with 14 gauge 4-inch mesh galvanized reinforced wire. 

  Secure wire mesh at least 6 feet back of top slope. 

  Plant ground cover plants through straw into topsoil (Figure 19b). 

  Woven willow whips (Figure 19c) may be used to form live barriers for 

immediate erosion control.  Construction: 

  3 foot poles are spaced at 5 foot distances and driven into the slope to 
a depth of 2 feet. 

  2 foot willow sticks are inserted between poles at 1 foot distances. 

  Live willow branches of 5 foot length are sunk to a depth of 1 inch and 
interwoven with poles and stocks. 

  Spaces between the woven ‘fences’ are filled with topsoil.  Fences are 
generally arranged parallel to the slope or in a grid pattern diagonal to 
the direction of the slope. 

  Berm Planting: 

  Excavate ditches from 3 to 5 feet apart along the slope and shape a 
berm on the downslope side.  Construct ditches with 5 percent 
longitudinal slope. 

  Plant rooted cuttings on 3 foot centers and mulch.  Suitable trees are 
willow, alder, birch, pine, and selected shrubs.  In extremely dry 
situations, rooted cuttings can be planted in biodegradable plastic 
bags that are watered at the time of planting. 

  Brush Layers: 

  Prepare 3 foot “niches” as shown. 

  Lay unrooted 5 foot live branches of willow or poplar at close spacing. 

  Starting at foot of slope, backfill lower ditch with excavated material 
from ditch above it.  Operation should be carried out during dormant 
season (Figure 19d). 

4.2.12.6 Maintenance 

  Regardless of the stabilization method used, inspections should be made 

on a regular basis to make sure the system is functioning correctly. 
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19a.  Sod retaining bank.       19b.  Timber frame stabilization. 

 

 

 

 

 

 

19c.  Woven willow whips.       19d.  Brush layers section. 

Figure 19. Bioengineered Protection of Very Steep Slopes. 
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4.2.13 BMP E2.60: Channel Lining 

4.2.13.1 Definition 

To protect erodible channels by providing a channel liner using erosion control 

mats, riprap, or other armoring. 

4.2.13.2 Purpose 

When natural soils or vegetated stabilized soils in a channel are not adequate to 

prevent channel erosion, channel lining will slow the velocity of concentrated 

runoff or stabilize slopes with seepage problems and/or non-cohesive soils by 

placement of large, loose, angular stone and/or erosion control mats 

(Figures 20a and 20b). 

 

 

 

 

 

 

 

 

 

Figure 20a. Channel Lining with Jute Matting. 

 

 

 

 

 

 

 

 

 

Figure 20b. Channel Lining with Angular Stone. 
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4.2.13.3 Conditions Where Practice Applies 

  No work shall be done in-stream without a Hydraulic Project Approval 

from the Washington State Department of Fish and Wildlife. 

  When a permanent ditch or pipe system is to be installed, or an existing 

channel is failing due to high velocity scoring. 

  In almost all cases, synthetic and organic coconut blankets are more 

effective than riprap for protecting channels from erosion.  Blankets can 

be used with and without vegetation.  Blanketed channels can be 

designed to handle any expected flow and longevity requirement.  Some 

synthetic blankets have a predicted life span of 50 years or more, even in 

sunlight. 

  Other reasons why blankets are better than rock include the availability of 

blankets over rock.  In many areas of the state, rock is not easily 

obtainable or is very expensive to haul to a site.  Blankets can be 

delivered anywhere.  Rock requires the use of dump trucks to haul and 

heavy equipment to place.  Blankets usually only require laborers with 

hand tools, and sometimes a backhoe. 

  The Federal Highway Administration recommends not using flexible liners 

whenever the slope exceeds 10 percent or the shear stress exceeds 

8 pounds per square feet. 

4.2.13.4 Planning Considerations 

Since riprap is used where erosion potential is high, construction must be 

sequenced so that the lining is put in place with the minimum possible delay. 

Disturbance of areas where the lining is to be placed should be undertaken only 

when final preparation and placement of the lining can follow immediately behind 

the initial disturbance. 

4.2.13.5 Design Criteria 

Permanent BMPs should be designed by an engineer and may have additional 

criteria for flow and water quality treatment requirements.  Variations or 

alterations to the minimum BMP requirements require an engineer’s approval. 

See BMP E1.15 for information on blankets.  Although this BMP is categorized 

as a temporary cover practice, some blankets meet the design criteria for 

permanent erosion control.  Refer to the manufacturer’s specifications for design 

life expectations. 

  The designer, after determining the riprap size that will be stable under 

the flow conditions, shall consider that size to be a minimum size and 

then, based on riprap gradations actually available in the area, select the 

size or sizes that equal or exceed the minimum size. 
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  Stone for riprap shall consist of field stone or quarry stone of 

approximately rectangular shape.  The stone shall be hard and angular 

and of such quality that it will not disintegrate on exposure to water or 

weathering and it shall be suitable in all respects for the purpose 

intended. 

  Rubble concrete may be used provided it has a density of at least 

150 pounds per cubic foot, and otherwise meets the requirements found 

in this BMP. 

  A lining of engineering filter fabric (geotextile) shall be placed between the 

riprap and the underlying soil surface to prevent soil movement into or 

through the riprap.  The geotextile should be keyed in at the top of the 

bank. 

  Filter fabric shall not be used on slopes greater than 33 percent as 

slippage may occur.  It should be used in conjunction with a layer of 

coarse aggregate (granular filter blanket) when the riprap to be placed is 

12 inches and larger. 

4.2.13.6 Maintenance 

  Riprap coverings should be inspected on a regular basis and after every 

large storm event. 
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4.2.14 Temporary or Permanent Erosion Control BMPs 

There is a subset of Erosion Control BMPs that may be used as temporary 

controls during construction, then remain as a permanent erosion control 

measure.  For example, an earth dike and drainage swale would provide siltation 

control during construction, and remain as permanent protection of downstream 

properties after construction. 

Temporary measures that may also remain as a permanent erosion control are 

typically implemented during construction activities. 

Permanent BMPs should be designed by an engineer and may have additional 

criteria for flow and water quality treatment requirements.  Variations or 

alterations to the minimum BMP requirements require an engineer’s approval. 

The BMPs in this section include: 

  BMP E2.65:  Pipe Slope Drains (Section 4.2.15) 

  BMP E2.70:  Subsurface Drains (Section 4.2.16) 

  BMP E2.75:  Surface Roughening (Section 4.2.17) 

  BMP E2.80:  Earth Dike and Drainage Swale (Section 4.2.18) 

  BMP E2.85:  Outlet Protection (Section 4.2.19) 

  BMP E2.90:  Grass-lined Channels (Section 4.2.20) 

  BMP E2.95:  Turbidity Curtain (Section 4.2.21) 

The requirements for maintaining permanent BMPs are included with each 

description; however, all temporary and permanent erosion and sediment control 

practices shall be maintained and repaired as needed to assure continued 

performance of their intended function. 
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4.2.15 BMP E2.65: Pipe Slope Drains 

4.2.15.1 Definition 

A pipe extending from the top to the bottom of a cut or fill slope and discharging 

into a stabilized watercourse or a sediment trapping device or onto a stabilization 

area. 

4.2.15.2 Purpose 

To carry concentrated runoff down steep slopes without causing gullies, channel 

erosion, or saturation of slide-prone soils (Figure 21). 

 

 

 

 

 

 

 

 

 

 

Figure 21. Schematic of a Pipe Slope Drain. 

4.2.15.3 Conditions Where Practice Applies 

Where a temporary measure is needed for conveying runoff down a slope 

without causing erosion.  A permanent measure requires inclusion in the project 

drainage plan and must be designed by a Professional Engineer. 

On highway projects, slope drains should be used at bridge ends to collect runoff 

and pipe it to the base of the fill slopes along bridge approaches. 

4.2.15.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 
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There is often a significant lag between the time a cut or fill slope is completed 

and the time a permanent drainage system can be installed.  During this period, 

the slope is usually not stabilized and is particularly vulnerable to erosion.  This 

situation also occurs on slope construction that is temporarily delayed before final 

grade is reached.  Temporary slope drains can provide valuable protection of 

exposed slopes until permanent drainage structures can be installed.  When 

used in conjunction with diversion dikes, temporary slope drains can be used to 

convey stormwater from the entire drainage area above a slope to the base of 

the slope without erosion.  It is very important that these temporary structures be 

installed properly since their failure will often result in severe gully erosion.  The 

entrance section must be securely entrenched, all connections must be 

watertight, and the conduit must be staked securely. 

Additional requirements for steep slopes are included in the Environmentally 

Critical Area Ordinance at SMC 25.09.180. 

4.2.15.5 Design Criteria 

Temporary measures that may also remain as a permanent erosion control are 

typically implemented during construction activities. 

Permanent slope drains should be designed by an engineer and may have 

additional criteria for flow and water quality treatment requirements.  Variations or 

alterations to the minimum BMP requirements outlined below require an 

engineer’s approval. 

  The capacity for temporary drains shall be sufficient to handle a 10-year, 

24-hour peak flow.  Alternatively, use the 10 percent annual probability 

flow (10-year recurrence interval) using a 5-minute time step, indicated by 

an approved continuous runoff model.  The hydrologic analysis shall use 

the existing land cover condition for predicting flow rates from tributary 

areas outside the project limits.  For tributary areas on the project site, the 

analysis shall use the temporary or permanent project land cover 

condition, whichever will produce the highest flow rates.  If using WWHM, 

bare soil areas should be modeled as “landscaped area.”  See Volume 3, 

Chapter 6, for additional information on stormwater modeling. 

  Re-establish cover immediately on areas disturbed by installation. 

  Ensure that the entrance area is stable and large enough to direct flow 

into the pipe. 

  The entrance shall consist of a standard flared end section for culverts 

12 inches and larger with a minimum 6-inch metal toe plate to prevent 

runoff from undercutting the pipe inlet.  The slope of the entrance shall be 

at least 3 percent (Figure 22). 
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Figure 22. Pipe Slope Drain Details. 

  Pipe size should be no greater than 6 inches.  Intercept flow frequently by 

using multiple pipe slope drains.  Multiple pipes should be no closer than 

10 feet. 

  The soil around and under the pipe and entrance section shall be 

thoroughly compacted to prevent undercutting. 

  The flared inlet section shall be securely connected to the slope drain and 

have watertight connecting bands. 

  Slope drain sections shall be securely fastened together and have 

gasketed watertight fittings, and be securely anchored into the soil. 

  Thrust blocks should be installed any time 90 degree bends are utilized.  

Depending on size of pipe and flow, these can be constructed with sand 

bags, straw bales staked in place, “t” posts and wire, or ecology blocks. 

  Pipe needs to be secured along its full length to prevent movement.  This 

can be done with steel “t” posts and wire.  A post is installed on each side 

of the pipe and the pipe is wired to them.  This should be done every 

10 to 20 feet of pipe length or so, depending on the size of the pipe and 

quantity of water diverted. 

  Earth dikes shall be used to direct runoff into a slope drain.  The height of 

the dike shall be at least 1 foot higher at all points than the top of the inlet 

pipe. 

  Any excavated material shall be placed on the uphill side of trenches, 

consistent with safety and space considerations. 

  The area below the outlet must be stabilized with a riprap apron (see 

BMP E2.85 Outlet Protection, for the appropriate outlet material). 

Dike material compacted
90% modified proctor

CPEP or equivalent pipe

Discharge to a stabilized
watercourse, sediment retention
facility, or stabilized outlet

Inlet and all sections must be
securely fastened together
with gasketed watertight fittings

Provide riprap pad
or equivalent energy
dissipation

Interceptor Dike

Standard flared
end section
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  If the pipe slope drain is conveying sediment-laden water, direct all flows 

into the sediment trapping facility. 

  Refer to the City of Seattle Standard Specifications for all material 

specifications 

(http://www.seattle.gov/util/Engineering/Standard_Plans_&_Specs/index.asp). 

4.2.15.6 Maintenance 

  Check inlet and outlet points regularly, especially after heavy storms.  The 

inlet should be free of undercutting, and no water should be going around 

the point of entry.  If there are problems, reinforce the headwall with 

compacted earth or sand bags.  The outlet point should be free of erosion 

and installed with appropriate outlet protection (see BMP E2.85). 

  For permanent installations, inspect pipe periodically for vandalism and 

physical distress such as slides and wind-throw. 

  Normally the pipe slope is so steep that clogging is not a problem with 

smooth wall pipe; however, debris may become lodged in the pipe. 
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4.2.16 BMP E2.70: Subsurface Drains 

4.2.16.1 Definition 

A perforated conduit such as a pipe, tubing, or tile installed beneath the ground 

to intercept and convey ground water. 

4.2.16.2 Purpose 

To provide a dewatering mechanism for draining excessively wet, sloping soils—

usually consisting of an underground-perforated pipe that will intercept and 

convey ground water. 

4.2.16.3 Conditions When Practice Applies 

  Wherever excessive water must be removed from the soil.  The soil must 

be deep and permeable enough to allow an effective system to be 

installed. 

4.2.16.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

Subsurface drainage systems are of two types; relief drains and interceptor 

drains.  Relief drains are used either to lower the water table in order to improve 

the growth of vegetation, or to remove surface water.  They are installed along a 

slope and drain in the direction of the slope.  They can be installed in a gridiron 

pattern, a herringbone pattern, or a random pattern. 

Interceptor drains are used to remove water as it seeps down a slope to prevent 

the soil from becoming saturated and subject to slippage.  They are installed 

across a slope and drain to the side of the slope.  They usually consist of a single 

pipe or series of single pipes instead of a patterned layout. 

4.2.16.5 Design Criteria 

Temporary measures that may also remain as a permanent erosion control are 

typically implemented during construction activities. 

Permanent BMPs should be designed by an engineer and may have additional 

criteria for flow and water quality treatment requirements.  Variations or 

alterations to the minimum BMP requirements require an engineer’s approval. 

  The depth of an interceptor drain is determined primarily by the depth to 

which the water table is to be lowered or the depth to a confining layer.  
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For practical reasons, the maximum depth is usually limited to 6 feet, with 

a minimum cover of 2 feet to protect the conduit. 

  The soil should have depth and sufficient permeability to permit 

installation of an effective drainage system at a depth of 2 to 6 feet. 

  An adequate outlet for the drainage system must be available either by 

gravity or by pumping. 

  The quantity and quality of discharge needs to consider the ultimate 

receiving water (additional detention may be required). 

  This standard does not apply to subsurface drains for building 

foundations or deep excavations. 

  The capacity of an interceptor drain is determined by calculating the 

maximum rate of ground water flow to be intercepted.  Therefore, it is 

good practice to make completed subsurface investigations, including 

hydraulic conductivity of the soil, before designing a subsurface drainage 

system. 

  Subsurface drains shall be sized for the required capacity without 

pressure flow.  The minimum diameter for a subsurface drain shall be 

4 inches. 

  The minimum velocity required to prevent silting is 1.4 ft/sec.  The line 

shall be graded to achieve at least this velocity.  The maximum allowable 

velocity using a sand-gravel filter or envelope is 9 ft/sec. 

  Filter material and fabric shall be used around all drains for proper 

bedding and filtration of fine materials.  Envelopes and filters should 

surround the drain to a minimum of 3-inch thickness. 

  The outlet of the subsurface drain shall empty into a sediment trap or 

pond.  If free of sediment, it can empty into a receiving water, swale, or 

stable vegetated area adequately protected from erosion and 

undermining. 

  The strength and durability of the pipe shall meet the requirements of the 

site in accordance with the manufacturer’s specifications. 

  Secure an animal guard to the outlet end of the pipe to keep out rodents. 

  Use outlet pipe of corrugated metal, cast iron, or heavy-duty plastic 

without perforations and at least 10 feet long.  Do not use an envelope or 

filter material around the outlet pipe, and bury at least two-thirds of the 

pipe length. 

  When outlet velocities exceed those allowable for the receiving water, 

outlet protection must be provided. 
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Construction Specifications 

  The trench shall be constructed on a continuous grade with no reverse 

grades or low spots. 

  Soft or yielding soils under the drain shall be stabilized with gravel or 

other suitable material. 

  Deformed, warped, or otherwise unsuitable pipe shall not be used. 

  Filter material shall be placed as specified with at least 3 inches of 

material on all sides of the pipe. 

  Backfilling shall be done immediately after placement of the pipe.  No 

sections of pipe shall remain uncovered overnight or during a rainstorm.  

Backfill material shall be placed in the trench in such a manner that the 

drainpipe is not displaced or damaged. 

4.2.16.6 Maintenance 

  Subsurface drains shall be checked periodically to ensure that they are 

free-flowing and not clogged with sediment. 

  The outlet shall be kept clean and free of debris. 

  Surface inlets shall be kept open and free of sediment and other debris. 

  Trees located too close to a subsurface drain often clog the system with 

their roots.  If a drain becomes clogged, relocate the drain or remove the 

trees as a last resort.  Drain placement should be planned to minimize 

this problem. 

  Where heavy vehicles cross drains, the line shall be checked to ensure 

that it is not crushed. 
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4.2.17 BMP E2.75: Surface Roughening 

4.2.17.1 Definition 

Provision of a rough soil surface with horizontal depressions created by operating 

a tiller or other suitable equipment on the contour or by leaving slopes in a 

roughened condition by not fine grading them. 

4.2.17.2 Purpose 

To aid in establishment of vegetative cover, reduce runoff velocity, increase 

infiltration, and provide for sediment trapping. 

4.2.17.3 Conditions Where Practice Applies 

  All slopes steeper than 18 percent, and greater than 5 vertical feet, 

require surface roughening; either stair-step grading, grooving, furrowing, 

or tracking if they are to be stabilized with vegetation. 

  Areas with grades steeper than 18 percent should be roughened to a 

depth of 2 to 4 inches prior to seeding. 

  Areas that will not be stabilized immediately may be roughened to reduce 

runoff velocity until seeding takes place. 

  Slopes with a stable rock face do not require roughening. 

  Slopes where mowing is planned should not be excessively roughened. 

4.2.17.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

Graded areas with smooth, hard surfaces give a false impression of “finished 

grading” and a job well done.  It is difficult to establish vegetation on such 

surfaces due to reduced water infiltration and the potential for erosion.  Rough 

slope surfaces with uneven soil and rocks left in place may appear unattractive or 

unfinished at first, but they encourage water infiltration, speed the establishment 

of vegetation, and decrease runoff velocity. 

Rough, loose soil surfaces give lime, fertilizer, and seed some natural coverage.  

Niches in the surface provide microclimates that generally provide a cooler and 

more favorable moisture level than hard flat surfaces; this aids seed germination. 

There are different methods for achieving a roughened soil surface on a slope, 

and the selection of an appropriate method depends upon the type of slope.  
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Roughening methods include stair-step grading, grooving, and tracking.  Factors 

to be considered in choosing a method are slope steepness, mowing 

requirements, and whether the slope is formed by cutting or filling. 

  Disturbed areas that will not require mowing may be stair-step graded, 

grooved, or left rough after filling. 

  Stair-step grading is particularly appropriate in soils containing large 

amounts of soft rock.  Each “step” catches material that sloughs from 

above, and provides a level site where vegetation can become 

established.  Stairs should be wide enough to work with standard earth 

moving equipment. 

  Areas that will be mowed (these areas should have slopes less steep 

than 18 percent) may have small furrows left by disking, harrowing, 

raking, or seed-planting machinery operated on the contour. 

  It is important to avoid excessive compacting of the soil surface when 

scarifying.  Tracking with bulldozer treads is preferable to not roughening 

at all, but is not as effective as other forms of roughening, as the soil 

surface is severely compacted and runoff is increased. 

4.2.17.5 Design Criteria 

Temporary measures that may also remain as a permanent erosion control are 

typically implemented during construction activities. 

Permanent BMPs should be designed by an engineer and may have additional 

criteria for flow and water quality treatment requirements.  Variations or 

alterations to the minimum BMP requirements require an engineer’s approval. 

Graded areas with slopes greater than 18 percent but less than 25 percent 

should be roughened before seeding (Figure 23).  This can be accomplished in a 

variety of ways, including “track walking,” or driving a crawler tractor up and down 

the slope, leaving a pattern of cleat imprints parallel to slope contours. 

Graded areas steeper than 25 percent should be stair-stepped with benches as 

shown in Figure 23.  The stair-stepping will help vegetation become established 

and also trap soil eroded from the slopes above. 

4.2.17.6 Maintenance 

  Areas graded in this manner should be seeded as quickly as possible. 

  Regular inspections should be made of the area.  If rills appear, they 

should be re-graded and re-seeded immediately. 
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Figure 23. Surface Roughening by Tracking and Contour Furrows. 
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4.2.18 BMP E2.80: Earth Dike and Drainage Swale 

4.2.18.1 Definition 

A ridge of compacted soil or a swale with vegetative lining located at the top or 

base of a sloping disturbed area. 

4.2.18.2 Purpose 

To intercept storm runoff from drainage areas above unprotected slopes and 

direct it to a stabilized outlet. 

4.2.18.3 Conditions Where Practice Applies 

Where the volume and velocity of runoff from exposed or disturbed slopes must 

be reduced.  When an earth dike/drainage swale is placed above a disturbed 

slope, it reduces the volume of water reaching the disturbed area by intercepting 

runoff from above (Figure 24).  When it is placed horizontally across a disturbed 

slope, it reduces the velocity of runoff flowing down the slope by reducing the 

distance that the runoff can flow directly downhill. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 24. Earth Dike and Drainage Swale. 
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4.2.18.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

A temporary diversion dike or swale is intended to divert overland sheet flow to a 

stabilized outlet or a sediment trapping facility during establishment of permanent 

stabilization on a sloping disturbed area.  When used at the top of a slope, the 

structure protects exposed slopes by keeping upland runoff away.  When used at 

the base of a slope, the structure protects adjacent and downstream areas by 

diverting sediment-laden runoff to a sediment trapping facility. 

If the dike or swale is going to remain in place for longer than 15 days, it shall be 

stabilized with temporary or permanent vegetation.  The slope behind the dike or 

swale is also an important consideration.  The dike or swale must have a positive 

grade to assure drainage, but if the slope is too great, precautions including 

channel protection and check dams must be taken to prevent erosion due to high 

velocity of flow. 

This practice is considered an economical one because it uses material available 

on the site and can usually be constructed with equipment needed for site 

grading.  Stabilizing the dike or swale with vegetation can extend the useful life of 

the practice. 

4.2.18.5 Design Criteria 

Temporary measures that may also remain as a permanent erosion control are 

typically implemented during construction activities. 

Permanent BMPs should be designed by an engineer and may have additional 

criteria for flow and water quality treatment requirements.  Variations or 

alterations to the minimum BMP requirements require an engineer’s approval. 

  Review construction for areas where overtopping may occur. 

  Sub-basin tributary area should be one acre or less. 

  Earth dikes shall meet the criteria in Table 9. 

  Drainage swales shall meet the criteria in Table 10. 

  An 8- or 12-inch diameter compost sock may also be used. 

4.2.18.6 Maintenance 

  The measure should be inspected after every major storm and repairs 

made as necessary.  Damage caused by construction traffic or other 

activity must be repaired before the end of each working day. 
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Table 9. Design Criteria for Earth Dike. 

Feature Requirement 

Top Width 2 foot minimum 

Height 18 inch minimum measured from upslope toe and at a compaction of 90 percent 
ASTM D698 standard proctor 

Side Slopes 25 percent or flatter 

Grade Topography dependent, except that dike shall be limited to grades between 
0.5 and 1.0 percent 

Horizontal 
Spacing of 
Earth Dikes 

  Slopes less than 5 percent = 300 feet 

  Slopes 5-10 percent = 200 feet 

  Slopes 10-40 percent = 100 feet 

Stabilization   Slopes = less than 5 percent.  Seed and mulched construction (see BMPs 
E1.10 and E1.15) 

  Slopes = 5 to 40 percent.  Dependent on runoff velocities and dike materials 

  Stabilization should be done immediately using either sod or riprap to avoid 
erosion 

Outlet The upslope side of the dike shall provide positive drainage to the dike outlet.  No 
erosion shall occur at the outlet.  Provide energy dissipation measures as 
necessary.  Sediment-laden runoff must be released through a sediment trapping 
facility. 

Other Minimize construction traffic over temporary dikes 

 
Table 10. Design Criteria for Drainage Swale. 

Feature Requirement 

Bottom Width 2 foot minimum.  Bottom shall be level. 

Depth 1 foot min. 

Side Slopes 25 percent or flatter 

Grade 5 percent maximum with positive drainage to suitable outlet such as a sediment 
trap. 

Stabilization Seed as per BMP E1.10 temporary seeding or E2.75.  Riprap 12 inches thick 
pressed into bank and extending at least 8 inches vertical from the bottom. 

Stabilization Slope of disturbed area: 
 Less than 5 percent = 300 feet 
 5-10 percent = 200 feet 
 10-40 percent = 100 feet 

Outlet Level spreader or riprap to stabilized outlet/sedimentation pond. 
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4.2.19 BMP E2.85: Outlet Protection 

4.2.19.1 Definition 

Structurally lined aprons or other acceptable energy dissipating devices placed at 

the outlets of pipes or paved channel sections. 

4.2.19.2 Purpose 

To prevent scour at stormwater outlets, and to minimize the potential for 

downstream erosion by reducing the velocity of concentrated stormwater flows. 

4.2.19.3 Condition Where Practice Applies 

Outlet protection is required at the outlets of all ponds, pipes, ditches, or other 

conveyances, and where runoff is conveyed to a natural or man-made drainage 

feature such as a stream, wetland, or ditch. 

4.2.19.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

An outfall is defined as a concentrated discharge point that directs collected 

surface water flows into an open drainage feature, natural or man-made.  These 

drainage features include ditches, channels, swales, closed depressions, 

wetlands, streams, rivers, ponds, lakes, or other open bodies of water.  In nearly 

every case, the outfall will consist of a pipe discharging flows from a storm pipe 

system, a culvert, or a detention facility. 

4.2.19.5 Design Criteria 

Temporary measures that may also remain as a permanent erosion control are 

typically implemented during construction activities. 

Permanent BMPs should be designed by an engineer and may have additional 

criteria for flow and water quality treatment requirements.  Variations or 

alterations to the minimum BMP requirements require an engineer’s approval. 

  This section provides general design criteria and installation guidelines for 

construction site applications.  Permanent applications may have 

additional requirements, as specified in Volume 3, the Stormwater Flow 

Control and Water Quality Treatment Technical Requirements Manual. 

  No outfall should be allowed without proper permits and approvals. 
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  The receiving water at the outlet of a culvert shall be protected from 

erosion by rock lining the downstream and extending up the channel 

sides above the maximum tail water elevation. 

  For large pipes (more than 18 inches in diameter), the outlet protection 

lining of the channel is lengthened as much as four times the diameter of 

the culvert. 

  Standard wing walls, and tapered outlets and paved channels should also 

be considered when appropriate for permanent culvert outlet protection. 

  Organic or synthetic erosion mats, with or without vegetation, are usually 

more effective than rock, cheaper, and easier to install.  However, 

materials can be chosen using manufacturer product specifications and 

cross-checked with the City of Seattle Standard Specifications for erosion 

control materials (Section 9-14). 

  With low flows, vegetation (including sod) can be effective, riprap outlet 

protection is also appropriate in some situations. 

  For outlets at the base of steep slope pipes (pipe slope greater than 

10 percent), an engineered energy dissipater shall be used with filter 

fabric or erosion control mats under riprap to prevent scour and channel 

erosion. 

4.2.19.6 Maintenance 

Rock may need to be added if sediment builds up in the pore spaces of the 

outlet pad. 
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4.2.20 BMP E2.90: Grass-Lined Channels 

4.2.20.1 Definition 

A channel with grass lining. 

4.2.20.2 Purpose 

To provide a channel with a vegetative lining for conveyance of runoff. 

4.2.20.3 Conditions Where Practice Applies 

This practice applies to construction sites where concentrated runoff needs to be 

contained to prevent erosion or flooding. 

  When a vegetative lining can provide sufficient stability for the channel 

cross section and at lower velocities of water (normally dependent on 

grade).  This means that the channel slopes are generally less than 

4 percent and space is available for a relatively large cross section. 

  Typical uses include roadside ditches, channels at property boundaries, 

outlets for diversions, and other channels and drainage ditches in low 

areas. 

  Channels that will be vegetated should be installed before major 

earthwork and hydroseeded with a bonded fiber matrix (BFM).  The 

vegetation should be well established (i.e., 75 percent cover) before water 

is allowed to flow in the ditch.  With channels that will have high flows, 

erosion control mats should be installed over the hydroseed.  If vegetation 

cannot be established from seed before water is allowed in the ditch, sod 

should be installed in the bottom of the ditch in lieu of hydromulch and 

mats. 

4.2.20.4 Planning Considerations 

The City requires that all new, replaced, and disturbed topsoil is amended prior to 

completion of the project.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for guidance on post-

construction soil quality and depth requirements. 

  Locate the channel where it can conform to the topography and other 

features such as roads, using the natural drainage systems to the 

greatest extent possible. 

  Avoid sharp changes in alignment or bends and changes in grade. 

  To the extent practicable, do not reshape the landscape to fit the drainage 

channel. 

  Provide outlet protection at culvert ends and at channel intersections. 
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4.2.20.5 Design Criteria 

Temporary measures that may also remain as a permanent erosion control are 

typically implemented during construction activities. 

Permanent BMPs should be designed by an engineer and may have additional 

criteria for flow and water quality treatment requirements.  Variations or 

alterations to the minimum BMP requirements require an engineer’s approval. 

  The maximum design velocity shall be based on soil conditions, type of 

vegetation, and method of revegetation, but at no times shall velocity 

exceed 3 feet/second.  The channel shall not be overtopped by the peak 

runoff from a 10-year, 24-hour storm.  Alternatively, use the 10 percent 

annual probability flow (10-year recurrence interval) using a 5-minute time 

step, indicated by an approved continuous runoff model.  The hydrologic 

analysis shall use the existing land cover condition for predicting flow 

rates from tributary areas outside the project limits.  For tributary areas on 

the project site, the analysis shall use the temporary or permanent project 

land cover condition, whichever will produce the highest flow rates.  If 

using WWHM, bare soil areas should be modeled as “landscaped area.”  

See Volume 3, Chapter 6, for additional information on stormwater 

modeling. 

  Where the grass-lined channel will also function as a permanent 

stormwater conveyance facility, consult Volume 3, the Stormwater Flow 

Control and Water Quality Treatment Technical Requirements Manual for 

additional information on channel conveyance and stability 

considerations. 

  An established grass or vegetated lining is required before the channel 

can be used to convey stormwater, unless stabilized with nets or mats. 

  If design velocity of a channel to be vegetated by seeding exceeds 2 feet 

per second, a temporary channel liner is required.  Geotextile or special 

mulch protection such as fiberglass roving or straw and netting provide 

stability until the vegetation is fully established.  See Figure 25. 

  Check dams shall be removed when the grass has matured sufficiently to 

protect the ditch or swale unless the slope of the swale is greater than 4 

percent.  The area beneath the check dams shall be seeded and mulched 

immediately after dam removal. 

  If vegetation is established by sodding, the permissible velocity for 

established vegetation may be used and no temporary liner is needed. 

  Do not subject grass-lined channel to sedimentation from disturbed areas.  

Use sediment-trapping BMPs upstream of the channel. 

  V-shaped grass channels generally apply where the quantity of water is 

small, such as in short reaches along roadsides.  The V-shaped cross 
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section is least desirable because it is difficult to stabilize the bottom 

where velocities may be high. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 25. Typical Grass-Lined Channel. 

  Trapezoidal grass channels are used where runoff volumes are large and 

slope is low so that velocities are nonerosive to vegetated linings.  (Note: 

it is difficult to construct small parabolic shaped channels.) 

  Subsurface drainage, or riprap channel bottoms, may be necessary on 

sites subject to prolonged wet conditions due to long duration flows or a 

high water table. 

  Grass channels, at a minimum, should carry peak runoff for temporary 

construction drainage facilities from the 10-year, 24-hour storm without 

eroding.  Alternatively, use the 10 percent annual probability flow (10-year 

recurrence interval) using a 5-minute time step, indicated by an approved 

continuous runoff model.  Where flood hazard exists, increase the 

capacity according to the potential damage. 

  Grassed channel side slopes generally are constructed 18 percent or 

flatter to aid in the establishment of vegetation and for maintenance. 

  Construct channels a minimum of 0.2 foot larger around the periphery to 

allow for soil bulking during seedbed preparations and sod buildup. 
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4.2.20.6 Maintenance 

  During the establishment period, check grass-lined channels after every 

rainfall. 

  After grass is established, periodically check the channel; check it after 

every heavy rainfall event.  Immediately make repairs. 

  It is particularly important to check the channel outlet and all road 

crossings for bank stability and evidence of piping or scour holes. 

Remove all significant sediment accumulations to maintain the designed carrying 

capacity.  Keep the grass in a healthy, vigorous condition at all times, since it is 

the primary erosion protection for the channel. 
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4.2.21 BMP E2.95 Turbidity Curtain 

4.2.21.1 Definition 

A turbidity curtain is a plastic or other appropriate barrier used to isolate the near 

shore work area.  The barriers are intended to confine the suspended sediment. 

4.2.21.2 Purpose 

The curtain is a floating barrier, and thus does not prevent water from entering 

the isolated area; rather, it prevents suspended sediment from getting out. 

4.2.21.3 Conditions Where Practice Applies 

Turbidity curtains are used when construction activities adjoin quiescent waters 

(e.g., lakes, ponds, and slow flowing creeks) where sediment discharge to the 

receiving water is unavoidable.  The curtain is designed to deflect and contain 

sediment within a limited area and provide sufficient retention time so that the 

sediment particles will fall out of suspension. 

4.2.21.4 Planning Considerations 

Turbidity curtains should not be used in flowing water; they are best suited for 

use in ponds, lakes, and very slow-moving creeks. 

In wave and/or tidal conditions, the curtain should extend to a depth that does not 

stir up sediment by hitting the bottom repeatedly.  If it is desirable for the curtain 

to reach the bottom in an active-water situation, a pervious filter fabric may be 

used for the bottom 1 foot. 

Turbidity curtains should not be placed across the width of a channel. 

Consider the removal procedure carefully.  If may create more of a sediment 

problem through re-suspension of the particles or by accidental dumping of 

material. 

4.2.21.5 Design Criteria 

Turbidity curtains should be oriented parallel to the direction of flow and extend 

the entire depth of the watercourse in calm-water situations. 

The top of the curtain should consist of flexible flotation buoys, and the bottom 

should be held down by a load line incorporated into the curtain fabric.  The 

fabric should be a brightly colored impervious mesh. 

Place one anchor at least every 100 feet, or as needed, then tow the fabric out in 

a furled condition, and connect to the anchors using the flotation devices, not to 

the bottom of the curtain.  Once in place, cut the furling lines and allow the 

bottom of the curtain to sink. 
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Particles should always be allowed to settle for a minimum of 6 to 12 hours prior 

to their removal or prior to removal of the turbidity curtain. 

4.2.21.6 Maintenance 

The curtain should be inspected for holes or other problems, and any repairs 

needed should be made promptly. 

After removing sediment, allow remaining suspended particles to settle for 6 to 

12 hours before removing the sediment curtain. 

To remove, install furling lines along the curtain, detach from anchors, and tow 

out of the water. 
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4.3 Sediment Control Practices 

Sediment retention practices for construction activities are temporary controls 

only.  Permanent sediment retention requires following a separate process for 

flow and, typically, treatment facilities as outlined in Volume 3, the Stormwater 

Flow Control and Water Quality Treatment Technical Requirements Manual. 

Temporary sediment retention BMPs are described in the sections below and 

include: 

  BMP E3.10:  Filter Fence (Section 4.3.1) 

  BMP E3.15:  Brush Barrier (Section 4.3.2) 

  BMP E3.20:  Gravel Filter Berm (Section 4.3.3) 

  BMP E3.25:  Storm Drain Inlet Protection (Section 4.3.4) 

  BMP E3.30:  Vegetated Strip (Section 4.3.5) 

  BMP E3.35:  Straw Wattles, Compost Socks, and Compost Berms 

(Section 4.3.6) 

  BMP E3.40:  Sediment Trap (Section 4.3.7) 

  BMP E3.45:  Temporary Sediment Pond (or Basin) (Section 4.3.8) 

  BMP E3.50:  Portable Sediment Tank (Section 4.3.9) 

  BMP E3.55:  Construction Stormwater Chemical Treatment 

(Section 4.3.10) 

  BMP E3.60:  Construction Stormwater Filtration (Section 4.3.11) 

  BMP E3.65:  Cleaning Inlets and Catch Basins (Section 4.3.12) 

  BMP E3.70:  Street Sweeping and Vacuuming (Section 4.3.13). 

The requirements for maintaining these BMPs are included with each description; 

however, all temporary sediment retention practices shall be maintained and 

repaired as needed to ensure continued performance of their intended function. 

Temporary BMPs must be removed within 5 business days after final site 

stabilization is achieved, or after they are no longer needed, whichever is later.  

In either case, trapped sediment must be removed or stabilized on site and the 

disturbed areas permanently stabilized. 
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4.3.1 BMP E3.10: Filter Fence 

4.3.1.1 Definition 

A temporary sediment barrier consisting of a filter fabric stretched across and 

attached to supporting posts and entrenched.  The filter fence is constructed of 

stakes and synthetic filter fabric with a rigid wire fence backing where necessary 

for support. 

4.3.1.2 Purpose 

Filter fence is used to intercept and detain small amounts of sediment under 

sheet flow conditions from disturbed areas during construction operations in 

order to prevent sediment from leaving the site; and to decrease the velocity of 

sheet flows (Figure 26). 

 

 

 

 

 

 

 

 

 

 

 

Figure 26. Filter Fence Installed Adjacent to a Roadway. 

4.3.1.3 Conditions Where Practice Applies 

Filter fence may be used downslope of all disturbed areas and must be provided 

just upstream of the point(s) of discharge of runoff from a site, before the flow 

becomes concentrated.  They may also be used below disturbed areas where 

runoff may occur in the form of sheet and rill erosion; wherever runoff has the 

potential to impact downstream resources. 

4.3.1.4 Planning Considerations 

Laboratory work at the Virginia Highway and Transportation Research Council 

has shown that filter fence can trap a much higher percentage of suspended 
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sediments than can straw bales, and is a preferred method.  They must be 

properly installed to fully function.  The installation methods outlined here can 

improve performance. 

4.3.1.5 Design Criteria 

Refer to Figure 27 for design details. 

  The drainage area must be 1 acre or less or the fence must be used in 

combination with sediment basin on a larger site. 

  Maximum slope steepness on the site (perpendicular to fence line) is 

45 percent. 

  Maximum sheet or overland flow path length to the fence is 100 feet. 

  Concentrated flows shall not be greater than 0.5 cubic feet per second. 

  Selection of a filter fabric is based on soil conditions at the construction 

site (which affect the apparent opening size [AOS] fabric specification) 

and characteristics of the support fence (which depend on the choice of 

tensile strength).  The designer shall specify a filter fabric that retains the 

soil found on the construction site yet will have openings large enough to 

permit drainage and prevent clogging. 

  The material used in a filter fabric fence must have sufficient strength to 

withstand various stress conditions and the ability to pass flow through 

must be balanced with the material’s ability to trap sediments. 

  Non-woven and regular strength slit film fabrics shall be supported with 

wire mesh.  Filter fabric material shall contain ultraviolet ray inhibitors and 

stabilizers to provide a minimum of 6 months of expected usable 

construction life at a temperature range of 0 degrees Fahrenheit (°F) to 

120°F. 

Selection of the AOS: 

  Because of the properties of soils in the Puget Sound basin, field work 

must determine the optimum AOS for filter fence installations.  Many soils 

in this area contain both cobbles and fines.  If a Soil Conservation Service 

(SCS) standard soil description is used (e.g., Alderwood gravelly sandy 

loam), the AOS specified will not be sufficient to trap the finer particles of 

soil.  Including gravels and larger sizes skews the results towards an AOS 

that is too small to capture suspended settleable solids and reduce Total 

Suspended Solids (TSS).  Monofilament and non-woven geotextiles must 

have a minimum AOS of 70 when used in glacial soils.  Composites and 

slit film fabrics must be extra-strength to perform similarly; in their case 

the AOS range may be from 40 to 60.  In areas where Mazama ash is 

plentiful in the soil profile, a larger AOS will be necessary, or, fabric with 

an AOS of 70 should be used for outwash soils. 
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Figure 27. Silt Fence Details. 
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  For all other soil types, the AOS should be determined by first passing 

soil through a #10 sieve (2.0 millimeters).  Based on the amount of the 

remaining soil, by weight, which passes through a U.S. standard sieve 

No. 200, select the AOS to retain 85 percent of the soil.  Where direct 

discharge to a stream, lake, or wetland will occur. 

The following design details should be included with a Large Project Stormwater 

Pollution Control Plan (Section 2.3): 

  The filter fabric shall be purchased in a continuous roll cut to the length of 

the barrier to avoid use of joints.  When joints are necessary, filter cloth 

shall be spliced together only at a support post, with a minimum 6-inch 

overlap, and both ends shall be securely fastened to the post. 

  Posts shall be spaced a maximum of 6 feet apart and driven securely into 

the ground a minimum of 30 inches (where physically possible). 

  A trench shall be excavated approximately 8 inches wide and 12 inches 

deep along the line of posts and upslope from the barrier.  The trench 

shall be constructed to follow the contour. 

  When slit film filter fabric is used, a wire mesh support fence shall be 

fastened securely to the upslope side of the posts using heavy-duty wire 

staples at least 1 inch long, tie wires, or hog rings.  The wire shall extend 

into the trench a minimum of 4 inches and shall not extend more than 

36 inches above the original ground surface. 

  Slit film filter fabric shall be wired to the fence, and 20 inches of the fabric 

shall extend into the trench.  The fabric shall not extend more than 

36 inches above the original ground surface.  Filter fabric shall not be 

stapled to existing trees.  Other types of fabric may be stapled to the 

fence. 

  When extra-strength or monofilament fabric and closer post spacing are 

used, the wire mesh support fence may be eliminated.  In such a case, 

the filter fabric is stapled or wired directly to the posts.  Extra care should 

be used when joining or overlapping these stiffer fabrics. 

  Use properly compacted native material.  This is the preferred alternative 

because the soil forms a more continuous contact with the trench below, 

and use of native materials cuts down on the number of trips that must be 

made on and off-site. 

  Filter fabric fences shall be removed when they have served their useful 

purpose, but not before the upslope area has been permanently 

stabilized.  Retained sediment must be removed and properly disposed 

of, or mulched and seeded. 

4.3.1.6 Maintenance 

  Inspect immediately after each rainfall, and at least daily during prolonged 

rainfall.  Repair as necessary. 
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  Sediment must be removed when it reaches approximately one-third the 

height of the fence. 

  Any sediment deposits remaining in place after the filter fence is no 

longer required shall be spread to conform to the existing grade, prepared 

and seeded. 
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4.3.2 BMP E3.15: Brush Barrier 

4.3.2.1 Definition 

A temporary sediment barrier constructed at the perimeter of a disturbed area 

from materials obtained from clearing and grubbing the project site. 

4.3.2.2 Purpose 

To intercept and retain sediment from limited disturbed areas. 

4.3.2.3 Conditions Where Practice Applies 

Downslope of disturbed areas of less than one-quarter acre subject to sheet and 

rill erosion, where enough brush material is available for construction of such a 

barrier.  Note: This does not replace a sediment trap or pond. 

4.3.2.4 Planning Considerations 

Organic litter and spoil material from site clearing operations is usually hauled 

away to be dumped elsewhere.  Much of this material can be used effectively on 

the construction site itself.  During clearing and grubbing operations, equipment 

can push or dump the mixture of limbs, small vegetation, and root mat along with 

minor amounts of soil and rock into windrows along the toe of a slope where 

erosion and accelerated runoff are expected.  Anchoring a filter fabric over the 

berm enhances the filtration ability of the barrier.  Because brush barriers are 

fairly stable and composed of natural materials, maintenance requirements are 

small.  Material containing large amounts of wood chips should not be used 

because of the potential for leaching from the chips. 

4.3.2.5 Design Criteria 

  Height 2 feet (minimum) to 5 feet (maximum). 

  Width 5 feet at base (minimum) to 15 feet (maximum). 

  Filter fence fabric anchored over the brush barrier will enhance its 

filtration capacity. 

  Further design details are illustrated in Figure 28. 

4.3.2.6 Maintenance 

  Brush barriers generally require little maintenance, unless there are very 

heavy deposits of sediment.  Occasionally, tearing of the fabric may 

occur. 

  When the barrier is no longer needed, the fabric can be removed to allow 

natural establishment of vegetation within the barrier, if desired.  The 

barrier will rot away over time. 
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Figure 28. Brush Barrier. 

 

 
If required, drape filter fabric
over brush and secure in 4"x4"
min. trench with compacted
backfill.

Min. 5' wide brush barrier with
max. 6" diameter woody debris.
Alternatively topsoil strippings
may be used to form the barrier.

Anchor downhill edge of
filter fabric with stakes,
sandbags, or equivalent.

2' Min. Height
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4.3.3 BMP E3.20: Gravel Filter Berm 

4.3.3.1 Definition 

A raised gravel berm or mound constructed in traffic areas. 

4.3.3.2 Purpose 

To keep sediment away from traffic areas by filtering runoff through gravel or 

crushed rock. 

4.3.3.3 Conditions Where Practice Applies 

  This BMP should be placed on private property only and is not allowed in 

the public right-of-way. 

  Where a temporary measure is needed to retain sediment from traffic 

areas within the project site. 

4.3.3.4 Design Criteria 

  Berm material shall be 3/4 to 3 inches in size, washed, well-graded gravel 

or crushed rock with less than 5 percent fines. 

  Spacing of berms, perpendicular to the flow of traffic: 

  Every 300 feet on slopes less than 5 percent 

  Every 200 feet on slopes between 5 and 10 percent 

  Every 100 feet on slopes greater than 10 percent. 

  Berm dimensions: 

  1 foot high with 18 percent side slopes 

  8 linear feet per 1 cubic feet per second runoff based on the 10-year, 
24-hour design storm. 

4.3.3.5 Maintenance 

  Regular inspection is required; sediment shall be removed and filter 

material replaced when it becomes clogged. 
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4.3.4 BMP E3.25: Storm Drain Inlet Protection 

4.3.4.1 Definition 

A sediment filter or an excavated impounding area around a storm drain or catch 

basin. 

4.3.4.2 Purpose 

To prevent sediment from entering storm drainage systems prior to permanent 

stabilization of the disturbed area. 

4.3.4.3 Conditions Where Practice Applies 

All methods for storm drain inlet protection are prone to plugging and require a 

high frequency of maintenance. 

Conditions include when storm drain inlets are operational before permanent 

stabilization of the disturbed drainage area.  Protection should be provided for all 

storm drain inlets downslope, and within 500 feet or a block, whichever is further, 

of a disturbed or construction area, unless the runoff that enters the catch basin 

will be conveyed to a sediment pond or trap. 

Drainage areas should be limited to 1 acre or less.  Emergency overflows may be 

required where stormwater ponding would cause a hazard.  If an emergency 

overflow is provided, additional end-of-pipe treatment may be required.  Different 

types of structures are applicable to different conditions: 

  Structures less than 12 inches deep – use other methods to protect the 

inlet (BMP E3.70 Street Sweeping and Vacuuming). 

  Storm drain or catch basin filter sock – applicable on private properties 

or the public right-of-way, for structures greater than 12 inches deep. 

  Block and Gravel Curb Inlet Protection – applicable for private 

properties only, on a paved surface.  Sturdy, but limited filtration.  

Consists of a barrier formed around an inlet with concrete blocks and 

gravel (Figure 29). 

  Curb and Gutter Barrier – applicable for private properties only, using a 

sandbag or rock berm (riprap and aggregate) 3 feet high and 3 feet wide 

in a horseshoe shape (Figure 30).  An 8- or 12-inch diameter compost 

sock may also be used in temporary, low-velocity applications. 

4.3.4.4 Planning Considerations 

Clean out the stormwater drain or catch basin prior to implementing this BMP. 

This BMP shall be removed within 5 business days after final site stabilization is 

achieved, or after it is no longer needed, whichever is longer (BMP E3.65). 
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Figure 29. Block and Gravel Curb Inlet Protection. 

A

Plan View

Wire Screen or
Filter Fabric

Catch Basin

Curb Inlet

Concrete Block

Ponding Height

Overflow

2x4 Wood Stud
(100x50 Timber Stud)

Concrete Block

Wire Screen or
Filter Fabric

Curb Inlet

¾" Drain Gravel
(20mm)

¾" Drain Gravel
(20mm)Section A - A

Back of Curb Concrete Block

2x4 Wood Stud

Catch BasinBack of Sidewalk

NOTES:
1. Use block and gravel type sediment barrier when curb inlet is located in gently sloping street segment,
    where water can pond and allow sediment to separate from runoff.
2. Barrier shall allow for overflow from severe storm event.
3. Inspect barriers and remove sediment after each storm event.  Sediment and gravel must be removed
    from the traveled way immediately.
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Figure 30. Curb and Gutter Barrier. 

Storm drains made operational before their drainage area is stabilized can 

convey large amounts of sediment to natural drainage ways.  In cases of extreme 

sediment loading, the storm drain itself may clog and lose a major portion of its 

capacity.  To avoid these problems, it is necessary to prevent sediment from 

entering the system at the inlets. 

Several types of inlet filters and traps have different applications that depend on 

site conditions and type of inlet.  Other innovative techniques for accomplishing 

the same purpose are encouraged, but only after specific plans and details are 

submitted to and approved by the Department of Planning and Development.  

Note that these various inlet protection devices are for drainage areas of less 

than 1 acre.  Runoff from larger disturbed areas should be routed through a 

Temporary Sediment Trap or Pond (see BMPs E3.45 and E3.50). 

NOTES: 
1. Place curb type sediment barriers on gently sloping street segments, where water can pond and allow sediment to 

separate from runoff. 
2. Sandbags of either burlap or woven ‘geotextile’ fabric are filled with gravel, layered, and packed tightly. 
3. Leave a one sandbag gap in the top row to provide a spillway for overflow. 
4. Inspect barriers and remove sediments after each storm event.  Sediment and gravel must be removed from the 

traveled way immediately. 
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The best way to prevent sediment from entering the storm drain is to 

stabilize the site as quickly as possible, preventing erosion and stopping 

sediment at its source. 

4.3.4.5 Design Criteria 

  Grates and spaces of all inlets must be secured to prevent seepage of 

sediment-laden water. 

  All catch basin protection measures should include sediment sumps of 

1 to 2 feet in depth, with 25 percent side slopes. 

  Installation procedure for drain or catch basin filter sock: 

  For structures greater than 12 inches deep, the filter sock can be laid 
into the inlet as long as the overflow opening is in the direction of the 
outlet pipe. 

  Trim and remove filter sock material that extends beyond the grate. 

  Must have dewatering provisions. 

  High-flow bypass that will not clog under normal use at a construction 
site. 

  Installation procedure for block and gravel curb inlet protection: 

  Place two concrete blocks on their sides abutting the curb at either 
side of the inlet opening.  These are spacer blocks. 

  Place a piece of lumber through the outer holes of each spacer block 
to align the front blocks. 

  Place blocks on their sides across the front of the inlet and abutting 
the spacer blocks. 

  Place wire mesh with 1/2-inch openings over the outside vertical face. 

  Pile coarse aggregate against the wire to the top of the barrier. 

  Installation procedure for curb and gutter sediment barrier: 

  Construct a horseshoe shaped berm. 

  Create a face with coarse aggregate if using riprap, 3 feet high and 
3 feet wide, at least 2 feet from the inlet. 

4.3.4.6 Maintenance 

  Inspections should be made on a regular basis, especially after large 

storm events.  Inlet protection devices shall be cleaned or removed and 

replaced when sediment has filled one-third of the available storage 

(unless a different standard is specified by the product manufacturer. 

  Do not wash sediment into storm drains while cleaning.  Spread all 

excavated material evenly over the surrounding land area or stockpile 

and stabilize as appropriate. 
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4.3.5 BMP E3.30: Vegetated Strip 

4.3.5.1 Definition 

A vegetated area located downslope of a disturbed area that is capable of 

filtering coarse sediment from runoff and slowing runoff velocities. 

4.3.5.2 Purpose 

Vegetated strips reduce the transport of coarse sediment from a construction site 

by providing a temporary physical barrier to sediment and reducing the runoff 

velocities of overland flow. 

4.3.5.3 Conditions Where Practice Applies 

  Vegetated strips may be used downslope of all disturbed areas, placed 

parallel to the toe of slope. 

  Vegetated strips are not intended to treat concentrated flows, nor are they 

intended to treat substantial amounts of overland flow.  Any concentrated 

flows must be conveyed through the drainage system to a sediment pond.  

The only circumstance in which overland flow can be treated solely by a 

strip, rather than by a sediment pond, is when the following strip flow path 

length can be achieved with the associated average slope (see Table 11): 

Table 11. Vegetated Strip Implementation Criteria. 

Maximum Average 
Downslope (percent)

Minimum Vegetated 
Strip Flow path 

Length (feet) 

33 100

25 115

14 150

9 200

5 250 

 

4.3.5.4 Design Criteria 

  The vegetated strip shall consist of a minimum of a 25-foot wide 

continuous strip of dense vegetation with permeable topsoil.  Grass 

covered, landscaped areas are generally not adequate because the 

volume of sediment overwhelms the grass.  Ideally, vegetated strips shall 

consist of undisturbed native growth with a well-developed soil that allows 

for infiltration of runoff. 

  The slope within the strip shall not exceed 14 percent. 

  The uphill boundary of the vegetated strip shall be delineated with 

clearing limits. 

 
4-462



Volume 2—Construction Stormwater Control Chapter 4 – Standards and Specifications for 
Technical Requirements Manual Construction Erosion and Sedimentation Control 

4-122 BMP E3.30 November 2009 

4.3.5.5 Maintenance 

  Any areas damaged by erosion or construction activity shall be seeded 

immediately and protected by mulch. 

  If more than 5 feet of the original vegetated strip width has had vegetation 

removed or is being eroded, sod must be installed. 

  If there are indications that concentrated flows are traveling across the 

buffer, surface water controls must be installed to reduce the flows 

entering the buffer, or additional perimeter protection must be installed. 
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4.3.6 BMP E3.35: Straw Wattles, Compost Socks, and Compost Berms 

4.3.6.1 Definition 

Straw wattles are temporary erosion and sediment control barriers consisting of 

straw that is wrapped in biodegradable tubular plastic or similar encasing 

material.  Compost socks are a similar net tube (available in biodegradable 

mesh, or non-biodegradable mesh for installations longer than 6 months) filled 

with compost.  Compost berms are triangular cross-section rows of compost that 

can serve a similar function as wattles or socks. 

4.3.6.2 Purpose 

They reduce the velocity and can spread the flow of rill and sheet runoff, and can 

capture and retain sediment.  Straw wattles are typically 8 to 10 inches in 

diameter and 25 to 30 feet in length.  The wattles are placed in shallow trenches 

and staked along the contour of disturbed or newly constructed slopes 

(Figure 31).  Compost socks and berms typically do not require trenching. 

 

 

 

 

 

 

 

 

 

Figure 31. Straw Wattles or Compost Sock for Inlet Protection. 

4.3.6.3 Conditions Where Practice Applies 

  Disturbed areas that require immediate erosion protection. 

  Exposed soils during the period of short construction delays, or over 

winter months. 

  On slopes requiring stabilization until permanent vegetation can be 

established. 

  For inlet protection or elsewhere on top of pavement to filter or direct flow. 

  As an alternative to silt fence for perimeter control. 
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  Compost socks and straw wattles are effective for 1 to 2 seasons.  Berms 

are effective for 1 to 2 weeks, or longer if vegetated and/or protected by 

fencing. 

  If conditions are appropriate, straw wattles and compost socks can be 

staked to the ground using willow cuttings for added revegetation.  

Compost socks can also be filled with a compost/seed mix to provide 

temporary or permanent vegetation.  Use biodegradable socks for 

permanent installations. 

4.3.6.4 Design Criteria 

  It is critical that straw wattles and compost socks are installed 

perpendicular to the flow direction and parallel to the slope contour 

(Figure 32).  Also, rilling can occur beneath straw wattles if not properly 

entrenched and water can pass between straw wattles and compost 

socks if not tightly abutted together. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 32. Straw Wattle Details. 

NOTE: 
1. Straw roll installation requires the placement and secure staking of the roll in a trench, 3”-5” 

(75-125 mm) deep, dug on contour.  Runoff must not be allowed to run under or around roll. 
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  In most conditions, compost socks do not require trenching (because of 

their superior ground contact).  Straw wattles do require trenching. 

  For straw wattles, narrow trenches should be dug across the slope on 

contour to a depth of 3 to 5 inches on clay soils and soils with gradual 

slopes.  Construct trenches at contour intervals of 3 to 30 feet apart 

depending on the steepness of the slope, soil type, and rainfall.  The 

steeper the slope the closer together the trenches. 

  Start building trenches and installing wattles from the base of the slope 

and work up.  Excavated material should be spread evenly along the 

uphill slope and compacted using hand tamping or other methods. 

  Install the straw wattles snugly into the trenches and abut tightly end to 

end.  Do not overlap the ends.  Install stakes at each end of the wattle, 

and at 4-foot centers along entire length of wattle.  If required, install pilot 

holes for the stakes using a straight bar to drive holes through the wattle 

and into the soil. 

  On loose soils, steep slopes, and areas with high rainfall, the trenches 

should be dug to a depth of 5 to 7 inches, or 1/2 to 2/3 of the thickness of 

the wattle. 

  At a minimum, wooden stakes should be approximately 3/4 inches square 

and 24 inches long.  Willow cuttings or 3/8-inch rebar can also be used 

for stakes.  Stakes should be driven through the middle of the straw 

wattle or compost sock, leaving 2 to 3 inches of the stake protruding 

above the wattle or sock. 

  Compost socks are usually placed on the prepared surface, without 

trenching, so long as no rilling exists on that surface.  If the surface is 

sloped, stake through the sock at 10-foot intervals, or more closely on 

steeper slopes.  After staking, walk down the top of the sock to press it 

onto the ground surface. 

  Compost berms can serve the same functions as straw wattles or 

compost socks.  Compost berms are typically 1 foot high by 2 feet wide at 

the base, or 18 inches high and 3 feet wide. 

  Compost berms should be protected from foot or vehicle traffic by a 

fence, or otherwise immediately seeded to provide stability.  Short-term 

(1 to 2 week) applications may not require protection and stabilization. 

4.3.6.5 Maintenance 

  Wattles may require maintenance to ensure they are in contact with soil 

and thoroughly entrenched, especially after significant rainfall on steep 

sandy soils. 
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  Straw wattles and compost socks can be compressed by vehicle traffic, 

creating an overflow point that must be repaired. 

  Inspect the slope after significant storms and repair any areas where 

wattles are not tightly abutted or water has scoured beneath the wattles. 
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4.3.7 BMP E3.40: Sediment Trap 

Sizing is perhaps less important than constant maintenance for this BMP 

because it is a temporary control.  Inspections must be made and sediment 

removed regularly for sediment traps to function well. 

4.3.7.1 Definition 

A small temporary ponding area, with a gravel outlet, formed by excavation 

and/or by constructing an earthen embankment. 

4.3.7.2 Purpose 

To collect and store sediment from project sites cleared and/or graded during 

construction.  It is intended for use in relatively small drainage basins, with no 

unusual drainage features, and projected quick build-out time.  It should help in 

reducing silt-laden runoff which clogs off-site conveyance systems and destroys 

habitat, particularly in streams. 

The trap is a temporary measure (with a design life of approximately 6 months) 

and is to be maintained until the project site is permanently protected against 

erosion by vegetation and/or structures. 

4.3.7.3 Conditions Where Practice Applies 

Proposed building sites where the tributary drainage basin is less than 3 acres. 

4.3.7.4 Planning Considerations 

Prior to leaving a project site where the tributary drainage is 3 acres or less, 

stormwater runoff must pass through a sediment pond or other appropriate 

sediment removal BMP (refer to Table 1 for other approved stormwater controls). 

If the contributing drainage area is greater than 3 acres, refer to Sediment Ponds 

(see BMP E3.45), or subdivide the tributary drainage area. 

Sediment must be periodically removed from the trap.  Plans shall detail how this 

sediment is to be disposed of, such as by use in fill areas on-site, or removal to 

an approved off-site dump.  Sediment traps, along with other perimeter controls, 

shall be installed before any land disturbance takes place in the drainage area. 

Alternative Methods.  Consider using a temporary aboveground storage tank 

(e.g., Baker Tank) for temporary storage.  If a tank cannot be used, consider 

using a pond with pumping capabilities to another temporary holding structure.  

Refer to BMP E3.50 Portable Sediment Tank. 

Wherever possible, sediment-laden water should be discharged into onsite, 

relatively level, vegetated areas (refer to BMP E3.30 Vegetated Strip). 
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Safety

Sediment traps and ponds should be limited to project sites where failure of the 

structure would not result in loss of life, damage to homes or buildings, or 

interruption of use or service of public roads or utilities. 

Sediment traps and ponds are attractive to children and can be very dangerous.  

Local ordinances regarding health and safety must be adhered to.  If fencing of 

the pond is required, the type of fence and its location shall be shown in the 

Construction Stormwater Pollution Control Plan. 

4.3.7.5 Design Criteria 

If permanent runoff control facilities are part of the project, they should be used 

for sediment retention.  Refer to Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual for additional 

requirements. 

To determine the sediment trap geometry, first calculate the design surface area 

(SA) of the trap, measured at the invert of the weir (Figure 33).  Use the following 

equation: 

SA = FS(Q2/Vs) 

where  

Q2 = Design inflow based on the peak discharge from the developed 

2-year runoff event from the contributing drainage area as computed in 

the hydrologic analysis.  The 10-year peak flow shall be used if the 

project size, expected timing and duration of construction, or downstream 

conditions warrant a higher level of protection.  The design flows may be 

determined using either single-event or continuous simulation hydrologic 

modeling.  If continuous simulation methods are used, use the 50 percent 

annual probability or 10 percent annual probability flows (2-year or 

10-year recurrence interval respectively) as outlined above, as modeled 

using a 15-minute time step or less.  If no hydrologic analysis is required 

for the other portions of the site design (conveyance, flow control, and/or 

water quality control), the Rational Method may be used for sediment trap 

design.  See Volume 3, Chapter 6, for additional guidelines. 

Vs = the settling velocity of the soil particle of interest.  The 

0.02 millimeter (mm) (medium silt) particle with an assumed density of 

2.65 grams per cubic centimeter (g/cm3) has been selected as the particle 

of interest and has a settling velocity (Vs) of 0.00096 feet per second 

(ft/sec). 

FS = A safety factor of 2 to account for non-ideal settling. 
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Therefore, the equation for computing surface area becomes: 

SA  = 2 x Q2/0.00096 or 

  2,080 square feet per cfs of inflow 

Note: Even if permanent facilities are used, they must still have a surface area 

that is at least as large as that derived from the above formula.  If they do not, the 

pond must be enlarged. 

 

 

 

 

 

 

 

 

 

 

 

Figure 33. Cross Section of Sediment Trap and Outlet. 

To aid in determining sediment depth, all sediment traps shall have a staff gauge 

with a prominent mark 1 foot above the bottom of the trap. 

4.3.7.6 Maintenance 

  The sediment trap must be continually monitored and regularly 

maintained.  The size of the trap is less important to its effectiveness than 

is regular sediment removal.  Sediment should be removed from the trap 

when it reaches approximately 1 foot in depth (assuming a 1-1/2 foot 

sediment accumulation depth).  Regular inspections should be made and 

additional inspections should be made after each large runoff-producing 

storm. 

  All temporary and permanent erosion and sediment control practices shall 

be maintained and repaired as needed to assure continued performance 

of their intended function. 
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  All temporary erosion and sediment control measures shall be removed 

within 5 business days after final site stabilization is achieved, or after the 

temporary BMPs are no longer needed, whichever is longer.  Trapped 

sediment shall be removed or stabilized on site.  Disturbed soil areas 

resulting from removal shall be permanently stabilized. 
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4.3.8 BMP E3.45: Temporary Sediment Pond (or Basin) 

Sizing is perhaps less important than constant maintenance for this BMP 

because it is a temporary control.  Inspections must be made and sediment 

removed regularly for sediment traps to function well. 

4.3.8.1 Definition 

A temporary pond basin with a controlled stormwater release structure formed by 

constructing an embankment of compacted soil across a drainage way, or other 

suitable locations. 

4.3.8.2 Purpose 

To collect and store sediment from sites cleared and/or graded during 

construction or for extended periods of time before reestablishment of permanent 

vegetation and/or construction of structures.  It is intended to help prevent 

erosion on the site, which results in silt-laden runoff.  The basin is a temporary 

measure (with a design life less than 1 year) and is to be maintained until the site 

area is permanently protected against erosion. 

4.3.8.3 Conditions Where Practice Applies 

Prior to leaving a construction site where the tributary drainage is 3 acres or 

more, stormwater runoff must pass through a sediment pond or other appropriate 

sediment removal BMP (refer to Table 1 for other approved stormwater controls). 

Safety

Sediment traps and ponds must be installed only on sites where failure of the 

structure would not result in loss of life, damage to homes or buildings, or 

interruption of use or service of public roads or utilities.  Also, sediment traps and 

ponds are attractive to children and can be very dangerous.  Local ordinances 

regarding health and safety must be adhered to.  If fencing of the pond is 

required, the type of fence and its location shall be shown on the ESC plan. 

4.3.8.4 Planning Considerations 

Construction Stormwater Control Plan.  Indicate the ultimate discharge point 

or collection point for pond discharges on the plan sheet that clearly identifies the 

location(s) of stormwater discharges. 

Dam Safety.  Structures having a maximum storage capacity at the top of the 

dam of 10 acre-feet (435,6000 cubic feet) or more are subject to the Washington 

Dam Safety Regulations (Chapter 173-175 WAC). 

Effectiveness. Sediment basins are at best only 70 to 80 percent effective in 

trapping sediment that flows into them.  Therefore, they should be used in 
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conjunction with erosion control practices such as temporary seeding, mulching, 

diversion dikes, etc. to reduce the amount of sediment flowing into the basin.  

Sediment basins are most effective when designed with a series of chambers. 

Alternative Methods.  Consider using a temporary aboveground storage tank 

(e.g., Baker Tank) for temporary storage (refer to BMP E3.50 Portable Sediment 

Tank).  If a tank cannot be used, consider using a pond with pumping capabilities 

to another temporary holding structure. 

Location. To improve the effectiveness of the basin, it should be located so as 

to intercept the largest possible amount of runoff from the disturbed area.  The 

best locations are generally low areas below disturbed areas.  Drainage into the 

basin can be improved by the use of diversion dikes and ditches.  The basin 

must not be located in a stream but should be located to trap sediment-laden 

runoff before it enters the stream.  The basin should not be located where its 

failure would result in the loss of life or interruption of the use or service of public 

utilities or roads. 

Multiple Use.  Sediment basins may be designed as permanent structures to 

remain in place after construction is completed for use as stormwater detention 

ponds.  Wherever these structures are to become permanent, or if they exceed 

the size limitations of the design criteria, they must be designed as permanent 

ponds by a professional engineer licensed in the State of Washington. 

4.3.8.5 Design Criteria 

If infiltration facilities are to be used, the sides and bottom of the facility must only 

be rough excavated to a minimum of 2 feet above final grade.  Final grading of 

the infiltration facility shall occur only when all contributing drainage areas are 

fully stabilized.  The infiltration pretreatment facility should be fully constructed 

and used with the sedimentation basin to help prevent clogging (Figure 34). 

Determining Pond Geometry 

Obtain the discharge from the hydrologic calculations of the peak flow for the 

2-year runoff event (Q2).  The 10-year peak flow shall be used if the project size, 

expected timing and duration of construction, or downstream conditions warrant 

a higher level of protection.  The design flows may be determined using either 

single-event or continuous simulation hydrologic modeling.  If continuous 

simulation methods are used, use the 50 percent annual probability or 10 percent 

annual probability flows (2-year or 10-year recurrence interval respectively) as 

outlined above, as modeled using a 15-minute time step or less.  If no hydrologic 

analysis is required for the other portions of the site design (conveyance, flow 

control, and/or water quality control), the Rational Method may be used for 

sediment trap design.  See Volume 3, Chapter 6, for additional guidelines. 

 
4-473



Chapter 4 – Standards and Specifications for Volume 2—Construction Stormwater Control 
Construction Erosion and Sedimentation Control Technical Requirements Manual 

November 2009 BMP E3.45 4-133 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 34. Sediment Pond Plan View, Cross Section, and Riser Detail. 
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Figure 4.26 – Sediment Pond Riser Detail 

 
4-474



Volume 2—Construction Stormwater Control Chapter 4 – Standards and Specifications for 
Technical Requirements Manual Construction Erosion and Sedimentation Control 

4-134 BMP E3.45 November 2009 

Determine the required surface area at the top of the riser pipe with the equation: 

SA  = 2 x Q2/0.00096 or 

  2,080 square feet per cfs of inflow 

The basic geometry of the pond can now be determined using the following 

design criteria: 

  Required surface area SA (from Step 2 above) at top of riser. 

  Minimum 3.5-foot depth from top of riser to bottom of pond. 

  Maximum 18 percent interior side slopes and maximum 25 percent 

exterior slopes.  The interior slopes can be increased to a maximum of 

25 percent if fencing is provided at or above the maximum water surface. 

  One foot of freeboard between the top of the riser and the crest of the 

emergency spillway. 

  Flat bottom. 

  Minimum 1-foot deep spillway. 

  Length-to-width ratio between 3:1 and 6:1. 

  Sizing of Discharge Mechanisms. 

The outlet for the basin consists of a combination of principal and emergency 

spillways.  These outlets must pass the peak runoff expected from the 

contributing drainage area for a 100-year storm.  If, due to site conditions and 

basin geometry, a separate emergency spillway is not feasible, the principal 

spillway must pass the entire peak runoff expected from the 100-year storm.  

However, an attempt to provide a separate emergency spillway should always be 

made.  The runoff calculations should be based on the site conditions during 

construction.  The flow through the dewatering orifice cannot be utilized when 

calculating the 100-year storm elevation because of its potential to become 

clogged; therefore, available spillway storage must begin at the principal spillway 

riser crest. 

The principal spillway designed by the procedures contained in this standard will 

result in some reduction in the peak rate of runoff.  However, the riser outlet 

design will not adequately control the basin discharge to the predevelopment 

discharge limitations as stated in flow requirements in Volume 3, the Stormwater 

Flow Control and Water Quality Treatment Technical Requirements Manual.  

However, if the basin for a permanent stormwater detention pond is used for a 

temporary sedimentation basin, the control structure for the permanent pond can 

be used to maintain predevelopment discharge limitations.  The size of the basin, 

the expected life of the construction project, the anticipated downstream effects 

and the anticipated weather conditions during construction, should be considered 

to determine the need of additional discharge control.  See Figure 35 for riser 

inflow curves. 
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Figure 35. Riser Inflow Curves. 

Principal Spillway: Determine the required diameter for the principal spillway 

(riser pipe).  The diameter shall be the minimum necessary to pass the pre-

developed 10-year peak flow (Q10).  If using continuous simulation hydrologic 

modeling, use the 10 percent annual probability flow (10-year recurrence interval) 

using a 15-minute time step or less.  Use Figure 35 to determine the required 

diameter (h = 1 foot).  Note: A permanent control structure may be used instead 

of a temporary riser. 

Emergency Overflow Spillway:  Determine the required size and design of the 

emergency overflow spillway for the developed 100-year peak flow.  If continuous 
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simulation methods are used, use the 1 percent annual probability flow (100-year 

recurrence interval) using a 15-minute time step or less. 

Dewatering Orifice: Determine the size of the dewatering orifice(s) (minimum 

1-inch diameter) using a modified version of the discharge equation for a vertical 

orifice and a basic equation for the area of a circular orifice.  Determine the 

required area of the orifice with the following equation: 

H(N

H(N

;3NNO3(N

9:6

Tg

hA
A s

o !  

where Ao = orifice area (square feet) 

As = pond surface area (square feet) 

h = head of water above orifice (height of riser in feet) 
T = dewatering time (24 hours) 

g = acceleration of gravity (32.2 feet/second2) 

Convert the required surface area to the required diameter D of the orifice: 

o

o A
A

D OHD(';O:D !!
"

 

The vertical, perforated tubing connected to the dewatering orifice must be at 

least 2 inches larger in diameter than the orifice to improve flow characteristics.  

The size and number of perforations in the tubing should be large enough so that 

the tubing does not restrict flow.  The orifice should control the flow rate. 

Additional Design Specifications 

The pond shall be divided into two roughly equal volume cells by a permeable 

divider that will reduce turbulence while allowing movement of water between 

cells.  The divider shall be at least one-half the height of the riser and a minimum 

of 1 foot below the top of the riser.  Wire-backed, 2- to 3-foot high, extra strength 

filter fabric supported by 4-inch square pieces of treated lumber can be used as a 

divider.  Alternatively, staked straw bales wrapped with filter fabric (geotextile) 

may be used.  If the pond is more than 6 feet deep, a different mechanism must 

be proposed.  A riprap embankment is one acceptable method of separation for 

deeper ponds.  Other designs that satisfy the intent of this provision are allowed 

as long as the divider is permeable, structurally sound, and designed to prevent 

erosion under or around the barrier. 

To aid in determining sediment depth, 1 foot intervals shall be prominently 

marked on the riser. 

If an embankment of more than 6 feet is proposed, the pond must comply with 

the dam safety criteria contained in Volume 3, the Stormwater Flow Control and 

Water Quality Treatment Technical Requirements Manual. 
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  The most common structural failure of sedimentation basins is caused by 

piping.  Piping refers to two phenomena:  (1) water seeping through fine-

grained soil, eroding the soil grain by grain and forming pipes or tunnels; 

and (2) water under pressure flowing upward through a granular soil with 

a head of sufficient magnitude to cause soil grains to lose contact and 

capability for support. 

  The most critical construction sequences to prevent piping will be: 

  Tight connections between riser and barrel and other pipe 
connections. 

  Adequate anchoring of riser. 

  Proper soil compaction of the embankment and riser footing. 

  Proper construction of anti-seep devices. 

4.3.8.6 Maintenance 

  Sediment shall be removed from the pond when it reaches 1 foot in 

depth. 

  Any damage to the pond embankments or slopes shall be repaired. 
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4.3.9 BMP E3.50: Portable Sediment Tank 

4.3.9.1 Definition 

A portable sediment tank is a compartmental tank brought temporarily to a 

construction site.  Sediment-laden water is pumped into the tank to trap and 

retain sediment. 

4.3.9.2 Purpose 

A portable sediment tank is used for temporary storage of sediment-laden water 

and to trap and retain sediment prior to discharging to an appropriate discharge 

point. 

4.3.9.3 Conditions Where Practice Applies 

A portable sediment tank should be used on sites where excavations are deep 

and space is limited, or wherever the tank can be located per the manufacturer’s 

specifications and with an appropriate discharge point. 

4.3.9.4 Planning Considerations 

Using a portable sediment tank is the preferred method to minimize potential 

impacts to the project site.  The tank configuration, size, location, and discharge 

point must be presented in the Construction Stormwater Pollution Control Plan 

and approved by DPD. 

Follow the manufacturer’s or vendor’s specifications for choosing the appropriate 

location.  In addition, the tank should be located for ease of clean-out and 

disposal of trapped sediment, and to minimize the interference with construction 

activities and pedestrian traffic. 

If a permit is obtained for discharge to the combined system, conduct all 

discharge activities in accordance with permit requirements, including when it 

can be discharged and the discharge flow rate. 

4.3.9.5 Design Criteria 

Sediment tanks must have a minimum depth of 2 feet and shall be designed to 

allow for emergency flow to an approved discharge point.  As noted above, tank 

configuration and size must be presented in the Construction Stormwater 

Pollution Control Plan and approved by DPD.  For planning purposes, the 

following formula should be used in determining the minimum storage volume of 

the sediment tank.  Additional storage volume may be required by DPD: 

Pump Discharge in gallons per minute (gpm) x 16 = cubic feet storage 
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Container designs can vary from cylindrical tanks to rectangular boxes, 

depending on the manufacturer.  Any tank configuration can be used if the 

storage volume is adequate and approval is obtained from DPD. 

Effectiveness

The pollution removal efficiency of the sediment tank can be increased by using 

flocculation chemicals, such as alum (aluminum sulfate) in the tank.  Flocculation 

will allow very small suspended particles to settle out and decrease the time it 

takes for larger particles to settle out.  Flocculation tank setup is considerably 

more complicated as the rate of flocculent addition must be carefully monitored. 

For sites that do not require coverage under Ecology’s General Construction 

Permit, formal written approval from DPD is required to use chemical treatment 

such as flocculation chemicals, regardless of site size.  Any proposed chemicals 

and the method of use must also be formally approved by the Department of 

Ecology.  Refer to BMP E3.55 and Appendix B for more information on chemical 

treatment. 

Alternatives

An alternative to a portable sediment tank is a tank constructed using steel 

drums, sturdy wood, or other material suitable for handling the pressure exerted 

by the volume of the water. 

  Sediment tanks will have a minimum depth of 2 feet.

  The tank shall be located for easy clean-out and disposal of the trapped 

sediment and to minimize the interference with construction activities.

  Once the water level nears the top of the tank, the pump must be shut off 

while the tank drains and additional capacity is made available. 

  Clean-out the tank once one-third of the original capacity is depleted due 

to sediment accumulation.  The tank shall be clearly marked showing the 

cleanout point.

  An appropriate discharge point must be selected, and approved by DPD.

4.3.9.6 Maintenance 

  Follow the manufacturer’s or vendor’s specifications. 

  During construction, inspect BMPs daily during the work week with 

additional inspections scheduled during storm events.  Make any required 

repairs immediately. 

  Inspect filtering or control devices frequently.  Repair or replace them to 

ensure that the structure functions as designed. 

  Clean-out the tank once one-third of the original capacity is depleted due 

to sediment accumulation.  The tank shall be clearly marked showing the 
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clean-out point.  Removed sediment may be disposed of onsite if no 

contamination is present.  Contaminated sediment must be disposed of 

according to local governing agency requirements. 

  Systems should be filled in or otherwise removed when permanent 

dewatering controls are in place and connected to an approved treatment 

and receiving system. 
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4.3.10 BMP E3.55: Construction Stormwater Chemical Treatment 

4.3.10.1 Definition 

The use of chemicals, such as Polyacrylamide, to remove contaminants from 

stormwater. 

4.3.10.2 Purpose 

Turbidity is difficult to control once fine particles are suspended in stormwater 

runoff from a construction site.  Sedimentation ponds are effective at removing 

larger particulate matter by gravity settling, but are ineffective at removing 

smaller particulates such as clay and fine silt. 

Sediment ponds are typically designed to remove sediment no smaller than 

medium silt (0.02 millimeters).  Chemical treatment may be used to reduce the 

turbidity of stormwater runoff. 

4.3.10.3 Conditions Where Practice Applies 

Chemical treatment can reliably provide exceptional reductions of turbidity and 

associated pollutants.  Traditional BMPs used to control soil erosion and 

sediment loss from sites under development may not be adequate to ensure 

compliance with the water quality standard for turbidity in the receiving water. 

For sites that do not require coverage under Ecology’s General Construction 

Permit, formal written approval from the Department of Planning and 

Development is required to use chemical treatment regardless of site size.  Any 

proposed chemicals and the method of use must also be formally approved by 

the Department of Ecology.  Refer to Appendix B for more information on 

chemical treatment. 

4.3.10.4 Planning Considerations 

This BMP must be used in conjunction with BMP E3.45 Temporary Sediment 

Pond (or Basin) and/or BMP E3.50 Portable Sediment Tank.  Systems 

incorporating construction stormwater chemical treatment must be designed by a 

professional engineer. 

4.3.10.5 Design Criteria 

Chemicals used for temporary stormwater treatment at construction sites must 

be formally approved by the Department of Ecology prior to use.  As such, 

formal approval from the Department of Planning and Development is based 

on Ecology’s protocols.  For a list of treatment chemicals that have been 

evaluated and are currently approved for use by the Department of Ecology 

(http://www.ecy.wa.gov/programs/wq/stormwater/newtech/index.html). 
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Using a chemical from Ecology’s list does not relieve the applicant from 

responsibility for meeting all water quality standards for discharges from a site. 

Treatment System Design Considerations 

The design and operation of a chemical treatment system should take into 

consideration the factors that determine optimum, cost-effective performance.  It 

may not be possible to fully incorporate all of the classic concepts into the design 

because of practical limitations at construction sites.  Nonetheless, it is important 

to recognize the following: 

  The right chemical must be used at the right dosage.  A dosage that is 

either too low or too high will not produce the lowest turbidity.  There is an 

optimum dosage rate.  This is a situation where the adage “adding more 

is always better” is not the case. 

  The coagulant must be mixed rapidly into the water to insure proper 

dispersion. 

  A flocculation step is important to increase the rate of settling, to produce 

the lowest turbidity, and to keep the dosage rate as low as possible. 

  Too little energy input into the water during the flocculation phase results 

in flocs too small and/or insufficiently dense.  Too much energy can 

rapidly destroy floc as it is formed. 

  Since the volume of the basin is a determinant in the amount of energy 

per unit volume, the size of the energy input system can be too small 

relative to the volume of the basin. 

  Care must be taken in the design of the withdrawal system to minimize 

outflow velocities and to prevent floc discharge.  The discharge should be 

directed through a physical filter such as a vegetated swale that would 

catch any unintended floc discharge. 

Treatment System Design 

Chemical treatment systems shall be designed as batch treatment systems using 

either sediment ponds (basins) or portable sediment tanks.  Flow-through 

continuous treatment systems are not allowed at this time. 

A chemical treatment system consists of the stormwater collection system (either 

temporary diversion or the permanent site drainage system), a storage pond, 

pumps, a chemical feed system, treatment cells, and interconnecting piping. 

The treatment system shall use a minimum of two lined treatment cells. 

Multiple treatment cells allow for clarification of treated water while other cells are 

being filled or emptied.  Treatment cells may be ponds or tanks. 
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Ponds with constructed earthen embankments greater than 6 feet high require 

special engineering analyses.  Portable tanks may also be suitable for some 

sites. 

The following equipment should be located in an operations shed: 

  The chemical injector 

  Secondary containment for acid, caustic, buffering compound, and 

treatment chemical 

  Emergency shower and eyewash 

  Monitoring equipment which consists of a pH meter and a turbidimeter. 

Sizing Criteria 

The combination of the storage pond or other holding area and treatment 

capacity should be large enough to treat stormwater during multiple day storm 

events.  It is recommended that at a minimum the storage pond or other holding 

area should be sized to hold 1.5 times the runoff volume of the 10-year, 24-hour 

storm event.  Bypass should be provided around the chemical treatment system 

to accommodate extreme storm events.  Runoff volume shall be calculated using 

the methods presented in Volume 3, the Stormwater Flow Control and Water 

Quality Treatment Technical Requirements Manual.  If no hydrologic analysis is 

required for the site, the Rational Method may be used. 

Primary settling should be encouraged in the storage pond.  A forebay with 

access for maintenance may be beneficial. 

There are two opposing considerations in sizing the treatment cells.  A larger cell 

is able to treat a larger volume of water each time a batch is processed.  

However, the larger the cell the longer the time required to empty the cell.  A 

larger cell may also be less effective at flocculation and therefore require a longer 

settling time.  The simplest approach to sizing the treatment cell is to multiply the 

allowable discharge flow rate times the desired drawdown time.  A 4-hour 

drawdown time allows one batch per cell per 8-hour work period, given 1 hour of 

flocculation followed by 2 hours of settling. 

The permissible discharge rate governed by potential downstream effect can be 

used to calculate the recommended size of the treatment cells.  The following 

discharge flow rate limits shall apply: 

  The discharge flow rate shall not exceed 50 percent of the peak flow rate 

of the 2-year, 24-hour event for all storm events up to the 10-year, 

24-hour event.  Alternatively, use the 50-percent annual probability and 

10 percent annual probability flows (2- and 10-year recurrence interval 

respectively) using a 5-minute time step, indicated by an approved 

continuous runoff model. 
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  If discharge is occurring during a storm event equal to or greater than the 

10-year, 24-hour event, the allowable discharge rate is the peak flow rate 

of the 10-year, 24-hour event.  (Alternatively, use the 10 percent annual 

probability flow [10-year recurrence interval] using a 5-minute time step, 

indicated by an approved continuous runoff model.) 

  If the discharge is to the combined system, the allowable discharge rate 

may be limited by its capacity.  It may be necessary to clean the system 

prior to the start of the discharge to prevent scouring solids from the 

drainage system. 

4.3.10.6 Maintenance 

For sites that require coverage under Ecology’s General Construction Permit, 

refer to Ecology’s manual for operational and compliance monitoring, and 

discharge testing requirements. 

  Each contractor who intends to use chemical treatment shall be trained 

by an experienced Certified Erosion and Sediment Control Lead.  Refer to 

BMP C1.10 Certified Erosion and Sediment Control Lead. 

  Sediment shall be removed from the storage or treatment cells as 

necessary.  Typically, sediment removal is required at least once during a 

wet season and at the decommissioning of the cells.  Sediment remaining 

in the cells between batches may enhance the settling process and 

reduce the required chemical dosage. 
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4.3.11 BMP E3.60: Construction Stormwater Filtration 

4.3.11.1 Definition 

Use of a filter to remove sediment from stormwater runoff. 

4.3.11.2 Purpose 

Filtration removes sediment from runoff originating from disturbed areas of the 

site. 

4.3.11.3 Conditions Where Practice Applies 

Traditional BMPs used to control soil erosion and sediment loss from sites under 

development may not be adequate to ensure compliance with the water quality 

standard for turbidity in the receiving water.  Filtration may be used in conjunction 

with gravity settling to remove sediment as small as fine silt (0.5 micrometers).  

The reduction in turbidity will be dependent on the particle size distribution of the 

sediment in the stormwater.  In some circumstances, sedimentation and filtration 

may achieve compliance with the water quality standard for turbidity. 

Unlike chemical treatment, the use of construction stormwater filtration does not 

require approval from Ecology.  Filtration may also be used in conjunction with 

polymer treatment in a portable system to assure capture of the flocculated 

solids. 

4.3.11.4 Design Criteria 

Filtration with sand media has been used for over a century to treat water and 

wastewater.  The use of sand filtration for treatment of stormwater has developed 

recently, generally to treat runoff from streets, parking lots, and residential areas.  

The application of filtration to construction stormwater treatment is currently 

under development. 

Two types of filtration systems may be applied to construction stormwater 

treatment: rapid and slow.  Rapid sand filters are the typical system used for 

water and wastewater treatment.  They can achieve relatively high hydraulic flow 

rates, on the order of 2 to 20 gallons per minute per square foot (gpm/sf), 

because they have automatic backwash systems to remove accumulated solids.  

In contrast, slow sand filters have very low hydraulic rates, on the order of 

0.02 gpm/sf, because they do not have backwash systems.  To date, slow sand 

filtration has generally been used to treat stormwater.  Slow sand filtration is 

mechanically simple in comparison to rapid sand filtration but requires a much 

larger filter area. 

Filtration Equipment 

Sand media filters are available with automatic backwashing features that can 

filter to 50 micrometer ( m) particle size.  Screen or bag filters can filter down to 
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5  m.  Fiber wound filters can remove particles down to 0.5  m.  Filters should 

be sequenced from the largest to the smallest pore opening.  Sediment removal 

efficiency will be related to particle size distribution in the stormwater. 

Treatment Process Description 

Stormwater is collected at interception point(s) on the site and is diverted to a 

sediment pond or tank for removal of large sediment and storage of the 

stormwater before it is treated by the filtration system.  The stormwater is 

pumped from the trap, pond, or tank through the filtration system in a rapid sand 

filtration system.  Slow sand filtration systems are designed as flow through 

systems using gravity.  If large volumes of concrete are being poured, pH 

adjustment may be necessary. 

4.3.11.5 Maintenance 

  Rapid sand filters typically have automatic backwash systems triggered 

by a pre-set pressure drop across the filter.  If the backwash water 

volume is not large or substantially more turbid than the stormwater 

stored in the holding pond or tank, backwash return to the pond or tank 

may be appropriate.  However, land application or another means of 

treatment and disposal may be necessary. 

  Screen, bag, and fiber filters must be cleaned and/or replaced when they 

become clogged. 

  Sediment shall be removed from the storage and/or treatment ponds as 

necessary.  Typically, sediment removal is required once or twice during 

a wet season and at the decommissioning of the ponds. 
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4.3.12 BMP E3.65: Cleaning Inlets and Catch Basins 

4.3.12.1 Definition 

Removing debris from existing inlets, catch basins and connecting pipelines to 

protect and maintain private facilities and the public drainage system. 

4.3.12.2 Purpose 

The purpose of cleaning inlets and catch basins is to restore the function of the 

drainage collection system and reduce sediment transfer through the public 

drainage system. 

4.3.12.3 Conditions Where Practice Applies 

  Whenever other sediment control BMPs are not feasible or have failed 

  Whenever the public drainage collection facilities immediately 

downstream are not functioning 

  Whenever there is ponding in the travel lanes of the public roadway. 

4.3.12.4 Planning Considerations 

Large amounts of sediment can be conveyed through inlets, catch basins and the 

public storm drain system.  Sediment can also plug these facilities, causing a 

flooding hazard or a hazard to traffic and pedestrians in the public roadway.  

Protection from sediment and debris is not always possible or effective; 

therefore, cleaning is the last action taken. 

The best ways to prevent sediment from entering the storm drain are: 

  To control the discharge points 

  Stabilize the site to control pollution at its source 

  Good housekeeping such as sweeping, vacuuming and cleaning 

(BMP E3.70) 

It is important to identify which BMP is feasible at each point of drainage 

collection and discharge, and during each construction phase.  Inlet and catch 

basin cleaning must be performed when other protection methods are not 

possible or fail. 

4.3.12.5 Design Criteria 

  Identify the drainage flow path(s) on-site and downstream for a minimum 

distance of 500 feet or 1 block, whichever is further in the public roadway. 

  Identify the location of all existing inlets and catch basins within the 

project area that may be impacted and whether they will remain, be 

removed, or be abandoned during construction. 
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  When an inlet or catch basin is to be removed or abandoned, plug that 

path to the public drainage system prior to demolition of the immediate 

surroundings. 

  Storm drain inlet protection (BMP E3.25) is required when feasible.  

When it is not feasible, or fails, plan for cleaning affected inlets, catch 

basins, and connecting pipe. 

  Cleaning can be accomplished by vacuum truck or shovels with proper 

disposal.  Jetting material downstream into the public drainage system is 

not allowed. 

  New inlets and catch basins should be protected from on-site sediment 

and cleaned after site stabilization, as necessary. 

4.3.12.6 Maintenance 

Regularly inspect inlets and catch basins on-site and within 500 feet or 1 block, 

whichever is further, in the public roadway.  Increase inspections as necessary, 

especially after street sweeping.  Clean inlets when sediment and/or debris are 

visible.  Clean catch basins whenever debris and/or sediment occupy more than 

one-half the capacity or is within 18 inches of the outlet pipe invert.  Inlets and 

catch basins should always be cleaned after site stabilization. 
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4.3.13 BMP E3.70: Street Sweeping and Vacuuming 

4.3.13.1 Definition 

Street sweeping and vacuuming includes use of human-powered and/or 

mechanical equipment to collect sediment on paved surfaces to minimize 

sediment accumulation in private systems and the public drainage system.  This 

BMP may also be used to clean paved surfaces in preparation for final paving. 

4.3.13.2 Purpose 

Sweeping and vacuuming minimizes project area sediment from entering the 

public drainage system.  Targeted constituents include: sediment, nutrients, 

trash, metals, bacteria, oil and grease, and organics. 

4.3.13.3 Conditions Where Practice Applies 

Sweeping and vacuuming are suitable on any paved surface and, in particular, 

anywhere sediment is tracked from the project site onto public or private paved 

streets and roads, typically at the stabilized construction entrance (BMP E2.10) 

and other construction access points.  Sweeping and vacuuming are also 

applicable during preparation of paved surfaces for final paving. 

4.3.13.4 Planning Considerations 

Sweeping and vacuuming may not be effective when sediment is wet or when 

tracked soil is caked (caked soil may need to be scraped loose).  Washing is not 

an alternative to sweeping and vacuuming because of the risk of pollutant 

transport. 

4.3.13.5 Design Criteria 

Control the number of points where vehicles can leave the site to allow focused 

sweeping and vacuuming efforts. 

Do not use kick brooms or sweeper attachments. 

If not mixed with debris or trash, consider incorporating the removed sediment 

back into the project. 

4.3.13.6 Maintenance 

After initiating sweeping and/or vacuuming, the potential sediment tracking 

locations should be inspected daily to ensure it is being implemented effectively. 

Visible sediment tracking should be swept or vacuumed on a daily basis. 

Be careful not to sweep up any unknown substance or any object that may be 

potentially hazardous. 

 
4-490



Volume 2—Construction Stormwater Control Chapter 4 – Standards and Specifications for 
Technical Requirements Manual Construction Erosion and Sedimentation Control 

4-152 BMP E3.70 November 2009 

Adjust brooms frequently; maximize efficiency of sweeping operations. 

After sweeping is finished, properly dispose of sweeper wastes at an approved 

dumpsite. 
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Chapter 5 - Standards and Specifications for 
Construction Pollutants Other than Sediment 

5.1 Source Control Practices 

The City of Seattle is committed to protecting the public drainage system, ponds, 

wetlands, lakes, streams, and coastal and estuarine water bodies from damage 

by sediment and other pollutants generated during construction activities.  The 

focus of Chapter 4 was on erosion and sediment control; however, potential 

pollutants other than sediment are common at construction sites and may also 

impact stormwater quality when they come into direct contact with runoff. 

Potential pollutants include non-hazardous materials such as wood, paper, 

demolition debris, concrete, and metal scraps.  There are also potential 

pollutants from hazardous materials and their associated wastes such as 

pesticides (e.g., insecticides, fungicides, herbicides, rodenticides), 

petrochemicals (e.g., oils, gasoline, asphalt degreaser) and other construction 

chemicals such as concrete products, sealer, paints, and wash water associated 

with these products. 

The most economical and effective controls for pollutants other than sediment 

are good “housekeeping” practices, and an awareness by construction workers, 

planners, engineers, and developers of the need for and purpose of compliance 

with federal, state, and local regulations. 

Please refer to the Stormwater Code and Volume 1, the Source Control 

Technical Requirements Manual for further information concerning controlling 

pollution at the source and preventing contamination of stormwater for all 

discharges.  This manual should be reviewed to ensure that all Directors’ Rules 

requirements are being met for each construction project. 

The standards for each individual BMP are divided into six sections: 

1. Definition 

2. Purpose 

3. Conditions Where Practice Applies 

4. Planning Considerations 

5. Design Criteria 

6. Maintenance. 

Note that some BMPs were divided into different sections to reflect their 

individual needs.  As with erosion and sediment control BMPs, source control 

BMPs include “Conditions Where Practice Applies,” which always refers to site 
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conditions.  As site conditions change, BMPs must be changed to remain in 

compliance. 

This chapter contains the standards and specifications for source control BMPs 

to properly manage construction pollutants other than sediment.  They include: 

  BMP C1.10:  Certified Erosion and Sediment Control Lead (Section 5.1.1) 

  BMP C1.15:  Material Delivery, Storage, and Containment (Section 5.1.2) 

  BMP C1.20:  Use of Chemicals During Construction (Section 5.1.3) 

  BMP C1.25:  Demolition of Buildings (Section 5.1.4) 

  BMP C1.30:  Building Repair, Remodeling, and Construction 

(Section 5.1.5) 

  BMP C1.35:  Sawcutting and Paving Pollution Prevention (Section 5.1.6) 

  BMP C1.40:  Temporary Dewatering (Section 5.1.7) 

  BMP C1.45:  Solid Waste Handling and Disposal (Section 5.1.8) 

  BMP C1.50:  Disposal of Asbestos and Polychlorinatedbiphenols (PCBs) 

(Section 5.1.9) 

  BMP C1.55:  Airborne Debris Curtain (Section 5.1.10). 
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5.1.1 BMP C1.10: Certified Erosion and Sediment Control Lead 

5.1.1.1 Definition 

The Certified Erosion and Sediment Control Lead (CESCL) is responsible for 

ensuring compliance with all City of Seattle, county, state, and federal erosion 

and sediment control and water quality requirements. 

5.1.1.2 Purpose 

The project proponent designates at least one person as the responsible 

representative in charge of erosion and sediment control, and water quality 

protection.  The designated person shall be the CESCL. 

5.1.1.3 Conditions Where Practice Applies 

A CESCL shall be made available on Large Projects.  The CESCL must perform 

all duties and take on all responsibilities listed in this BMP.  The CESCL must 

also determine the site transport rating according to the Construction Site 

Sediment Damage Potential calculation (Section 5.1.1.6). 

If the rating is high, the CESCL must arrange for a special inspection by the City 

(Section 2.1.2) or be a Certified Professional in Erosion and Sediment Control 

(CPESC).  For more information about special inspections and the CPESC 

certification, visit (www.cpesc.net) and 

(http://www.seattle.gov/dpd/Site_Development/SiteInspections/default.asp#firstgr

ound). 

If the rating is low, the CESCL does not require the CPESC certification nor the 

special inspection, but must meet the requirements of this BMP. 

5.1.1.4 Certification Criteria 

The training and administrative requirements for a responsible person to be 

designated as the CESCL are listed below.  The CESCL shall: 

  Have a current certificate proving attendance in an erosion and 

sediment control training course that meets the minimum ESC 

training and certification requirements established by Ecology.  

Ecology maintains a list of ESC training and certification providers 

(www.ecy.wa.gov/programs/wq/stormwater). 

OR 

Be a Certified Professional in Erosion and Sediment Control (CPESC) 

or have a special inspection by the City (Section 2.1.2); for additional 

information on the CPESC certification, go to (www.cpesc.net). 

  Certification shall remain valid for 3 years. 
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  The CESCL shall have authority to act on behalf of the contractor or 

developer and shall be available, on call, 24 hours per day throughout the 

period of construction. 

  The name, telephone number, fax number, and address of the designated 

CESCL shall be recorded in the: 

  TESC standard plan 

  Small Project Construction Stormwater Control Plan, or 

  Large Project Construction Stormwater Control Plan. 

  A CESCL may provide inspection and compliance services for multiple 

construction projects in the same geographic region. 

5.1.1.5 Duties and Responsibilities 

The duties and responsibilities of the CESCL shall include, but are not limited to 

the following: 

  Maintaining all applicable documentation, permits, and plans on site at all 

times. 

  Directing BMP installation, inspection, maintenance, modification, and 

removal. 

  Updating all project drawings and plans with changes made. 

  Keeping daily logs, and inspection reports.  Inspection reports should 

include: 

  Inspection date/time. 

  Weather information; general conditions during inspection and 
approximate amount of precipitation since the last inspection. 

  A summary or list of all BMPs implemented, including observations of 
all erosion/sediment control structures or practices. The following shall 
be noted: 

– Locations of BMPs inspected 

– Locations of BMPs that need maintenance 

– Locations of BMPs that failed to operate as designed or 
intended, 

– Locations of where additional or different BMPs are 
required. 

  Duties relating to temporary dewatering (BMP C1.40). 

  Visual monitoring results, including a description of discharged 
stormwater.  The presence of suspended sediment, turbid water, 
discoloration, and oil sheen shall be noted, as applicable. 
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  Any water quality monitoring performed during inspection. 

  General comments and notes, including a brief description of any 
BMP repairs, maintenance or installations made as a result of the 
inspection. 

  Facilitate, participate in, and take corrective actions resulting from 

inspections performed by outside agencies or the owner. 

5.1.1.6 Determining Construction Site Sediment Damage Potential 

The following rating system allows an objective evaluation of a particular 

construction site’s potential to discharge sediment.  The Large Project CESCL 

must follow the steps outlined below to determine the site’s rating. 

Step 1 – Hydraulic Nearness Assessment 

Sites are hydraulically near a feature if the pollutant load and peak quantity of 

runoff from the site will not be naturally attenuated before entering the feature.  

The conditions that render a site hydraulically near to a feature include, but are 

not limited to, the following: 

  The feature or a buffer to protect the feature is within 200 feet 

downstream of the site. 

  Runoff from the site is tight-lined to the feature or flows to the feature 

through a channel or ditch. 

A site is not hydraulically near a feature if one of the following takes place to 

provide attenuation before runoff from the site enters the feature: 

  Sheet flow through a vegetated area with dense ground cover 

  Flow through a wetland not included as a sensitive feature 

  Flow through a significant shallow or adverse slope, not in a conveyance 

channel, between the site and the sensitive feature. 

If none of the sediment/erosion sensitive features are hydraulically near the site, 

go to Step 2. 

Step 2 – ECA Feature Identification 

ECAs are typically subject to significant degradation due to the effect of sediment 

deposition or erosion and special protections must be provided.  ECA features 

include but are not limited to: 

a) Wetlands 

b) Areas important for fish and wildlife 

c) Riparian corridors (such as creeks) 
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d) Geologic hazard areas (such as landslide-prone, steep-slope and 

liquefaction-prone areas) 

e) Flood-prone areas 

f) Abandoned landfills. 

Identify any ECA features, and proceed to Step 3. 

Step 3 – Construction Site Sediment Transport Potential 

Using the attached worksheet, determine the total points for each location that 

meets the requirements of Steps 1 and 2.  Assign points based on the most 

critical condition that affects 10 percent or more of the site.  If soil testing has 

been performed on site, the results should be used to determine the predominant 

soil type on the site.  Otherwise, soil information should be obtained from DPD to 

determine Hydrologic Soil Group (Table of Engineering Index Properties for 

Step 1.d) and Erosion Potential (Table of Water Features for Step 1.e). 

When using published soil surveys, the dominant soil type may be in question, 

particularly when the site falls on a boundary between two soil types or when one 

of two soil types may be present on a site.  In this case, the soil type resulting in 

the most points on the rating system will be assumed unless site soil tests 

indicate that another soil type dominates the site. 

Use the point score from Step 3 to determine whether the development site has a 

high potential for sediment transport off of the site. 

Total Score Transport Rating 

    <100 Low 

    !100 High 

A high transport rating indicates a higher risk that the site will generate sediment 

contaminated runoff. 
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Construction Site Sediment Transport Potential Worksheet 

    Points

A. Existing slope of site (average, weighted by aerial extent): 

2% or less  ....................................................................................  0 

>2 to 5%  ......................................................................................  5 

>5 to 10%  ....................................................................................  15 

>10 to 15%  ..................................................................................  30 

>15%  ...........................................................................................  50 

B. Site Area to be cleared and/or graded: 

<5,000 square feet  .......................................................................  0 

5,000 square feet to  1 acre  .........................................................  30 

>1 acres  .......................................................................................  50 

C. Quantity of cut and/or fill on site: 

<500 cubic yards  .........................................................................  0 

500 to 5,000 cubic yards  ..............................................................  5 

>5,000 to 10,000 cubic yards  ......................................................  10 

>10,000 to 20,000 cubic yards  ....................................................  25 

>20,000 cubic yards  ....................................................................  40 

D. Runoff potential of predominant soils (Soil Conservation Service): 

Hydrologic soil group A  ................................................................  0 

Hydrologic soil group B  ................................................................  10 

Hydrologic soil group C  ................................................................  20 

Hydrologic soil group D  ................................................................  40 

E. Erosion Potential of predominant soils (Unified Classification System): 

GW, GP, SW, SP soils  .................................................................  0 

Dual classifications (GW-GM, GP-GM, GW-GC, GP-GC,  

       SW-SM, SW-SC, SP-SM, SP-SC)  ........................................  10 

GM, GC, SM, SC soils  .................................................................  20 

ML, CL, MH, CH soils  ..................................................................  40 

F. Surface or ground water entering site identified and intercepted: 

Yes  ..............................................................................................  0 

No  ................................................................................................  25 

G. Depth of cut or height of fill >10 feet: 

Yes  ..............................................................................................  25 

No  ................................................................................................  0 

H. Clearing and grading will occur in the wet season (October 1-May 1): 

Yes  ..............................................................................................  50 

No  ................................................................................................  0 

TOTAL POINTS  ......................................................................................  ____ 
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5.1.2 BMP C1.15: Material Delivery, Storage, and Containment 

5.1.2.1 Definition 

For all deliveries, storage, and containment of materials, liquid and solid, on a 

construction site that may potentially pollute stormwater. 

5.1.2.2 Purpose 

The purpose of this BMP is to prevent, reduce, or eliminate the discharge of 

pollutants from material delivery and storage to the stormwater system or 

watercourses by minimizing the storage of hazardous materials onsite, storing 

materials in a designated area, and installing secondary containment. 

5.1.2.3 Conditions Where Practice Applies 

These procedures are suitable for use at all construction sites with delivery and 

storage of the following materials: 

  Petroleum products such as fuel, oil and grease 

  Soil stabilizers and binders (e.g., Polyacrylamide) 

  Fertilizers, pesticides, and herbicides 

  Detergents 

  Asphalt and concrete compounds 

  Hazardous chemicals such as acids, lime, adhesives, paints, solvents 

and curing compounds 

  Any other material that may be detrimental if released to the environment. 

5.1.2.4 Planning Considerations 

Dangerous solid wastes must be stored and handled according to special 

guidelines and may require a permit.  Follow the regulations and requirements 

outlined by the Washington State Department of Ecology and, in some cases, 

King County. 

5.1.2.5 Design Criteria 

The following steps must be taken to minimize risk: 

  Temporary storage area should be located away from vehicular traffic, 

near the construction entrance(s), and away from waterways or storm 

drains. 

  Material Safety Data Sheets (MSDS) should be supplied for all materials 

stored.  Chemicals should be kept in their original labeled containers. 
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  Hazardous material storage on-site should be minimized. 

  Hazardous materials should be handled as infrequently as possible. 

  During the wet weather season (October 1 to  April 30), consider storing 

materials in a covered area. 

  Do not store chemicals, drums, or bagged materials directly on the 

ground.  Place these items on a pallet and, when possible, in secondary 

containment. 

  If drums must be kept uncovered, store them at a slight angle to reduce 

ponding of rainwater on the lids to reduce corrosion.  Domed plastic 

covers are inexpensive and snap to the top of drums, preventing water 

from collecting. 

  Materials should be stored with secondary containment, such as a curbed 

paved area, pallets with built-in containment, or even a children’s wading 

pool for non-reactive materials such as detergents, oil, grease, and 

paints.  Small amounts of material may be secondarily contained in “bus 

boy” trays or concrete mixing trays. 

  Maintenance, fueling, and repair of heavy equipment and vehicles shall 

be conducted using spill prevention and control measures.  Contaminated 

surfaces shall be cleaned immediately following any spill incident. 

  Cover, containment, and protection from vandalism shall be provided for 

all chemicals, liquid products, petroleum products, and other materials 

that have the potential to pose a threat to human health or the 

environment.  On-site fueling tanks shall include secondary containment. 

Secondary Containment Practices: 

  All hazardous substances with a listed Reportable Quantity shall be 

stored in approved containers and drums and stored in secondary 

containment.  The list of Reportable Quantities is available 

(http://www.epa.gov/superfund/programs/er/triggers/haztrigs/302final.xls). 

  Temporary secondary containment facilities shall provide for a spill 

containment volume able to contain precipitation from a 25-year, 24-hour 

storm event, plus 10 percent of the total enclosed container volume of all 

containers, or 110 percent of the capacity of the largest container within 

its boundary, whichever is greater. 

  Sufficient separation should be provided between stored containers to 

allow for spill cleanup and emergency response access. 

  During the wet weather season (October 1 to  April 30), each secondary 

containment facility shall be covered during non-working days, prior to 

and during rain events. 
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  Secondary containment facilities shall be impervious to the materials 

stored therein for a minimum contact time of 72 hours. 

5.1.2.6 Maintenance 

  Secondary containment facilities shall be maintained free of accumulated 

rainwater and spills.  In the event of spills or leaks, accumulated rainwater 

and spills shall be collected and placed into drums.  These liquids shall be 

handled as hazardous waste unless testing determines them to be non-

hazardous. 

  Keep material storage areas clean, organized and equipped with an 

ample supply of appropriate spill clean-up material (spill kit).  For spill 

prevention and cleanup requirements, including spill kit instructions, refer 

to Volume 1, the Source Control Technical Requirements Manual. 
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5.1.3 BMP C1.20: Use of Chemicals During Construction 

5.1.3.1 Definition 

For all chemical use at a construction site that may potentially pollute stormwater. 

5.1.3.2 Purpose 

A large percentage of potential pollutants from chemicals can be effectively 

controlled at construction sites through implementation of source control, and soil 

erosion and sedimentation control practices. 

5.1.3.3 Conditions Where Practice Applies 

Many types of chemicals may be used during construction activities.  These 

chemical pollutants include paints, acids for cleaning masonry surfaces, cleaning 

solvents, asphalt products, soil additives used for stabilization and other 

purposes, concrete-curing compounds, and many others.  These materials are 

carried by sediment and water runoff from construction sites. 

5.1.3.4 Planning Considerations 

Disposal of concrete products, additives, and curing compounds depends on the 

product.  Some liquid wastes must be stored and handled according to special 

guidelines and may require a permit.  Follow the regulations and requirements 

outlined by the Washington State Department of Ecology and, in some cases, 

King County. 

5.1.3.5 Design Criteria 

  As in the case of other pollutants, good housekeeping is the most 

important means of controlling pollution. 

  Use only the recommended amounts of chemical materials and apply 

them in a proper manner can further reduce pollution. 

  Concrete wash water from concrete mixers, acid and alkaline solutions 

from exposed soil or rock units high in acid, and alkaline-forming natural 

elements should be controlled using good site planning and pre-

construction geological surveys.  Neutralization of these pollutants often 

provides the best treatment. 

  The City will require construction site operators to adjust the pH of 

stormwater if necessary to prevent violations of water quality standards. 

  Chemicals used for temporary pH adjustment at construction sites 

(other than CO2 or dry ice) must be approved in writing by the 

Department of Ecology prior to use.  As such, formal approval from the 

Department of Planning and Development is based on Ecology’s 
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protocols.  For a list of treatment chemicals that have been evaluated 

and are currently approved for use by the Department of Ecology 

(http://www.ecy.wa.gov/programs/wq/stormwater/newtech/index.html). 

  For chemical disposal, the correct method of wastes varies with the 

material: 

  Wash-up waters from water-based paints may go into a sanitary 
sewer, which is regulated by the King County Industrial Waste 
Program (206) 263-3000. 

  Wastes from oil-based paints, cleaning solvents, thinners, and mineral 
spirits must be disposed of through a licensed waste management 
firm or treatment, storage, and disposal (TSD) facility. 

5.1.3.6 Maintenance 

  Seal fractures in the bedrock with grout and bentonite will reduce the 

amount of acid or alkaline seepage from excavations. 

  Adequate treatment and disposal of concrete further reduces pollution. 
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5.1.4 BMP C1.25: Demolition of Buildings 

5.1.4.1 Definition 

This activity refers to the removal of existing buildings by means of controlled 

explosions, wrecking balls, or manual methods, and clearing of the rubble. 

5.1.4.2 Purpose 

The loose debris produced by building demolition activities can contain toxic 

organic compounds, metals, and suspended solids that may pollute stormwater. 

5.1.4.3 Conditions Where Practice Applies 

Complete or partial building demolition, structure demolition, or other activity that 

requires controlled explosions, wrecking balls, or manual methods to demolish a 

structure, and/or clearing of demolition rubble. 

5.1.4.4 Planning Considerations 

This BMP is intended to provide basic information to protect stormwater 

from being polluted by demolition debris.  However, demolition of buildings 

is regulated in Washington by Ecology and the Puget Sound Clean Air 

Agency (PSCAA).  Refer to Ecology’s web page “Dangerous Waste Rules 

for Demolition, Construction, and Renovation” for additional requirements 

(http://www.ecy.wa.gov/programs/hwtr/demodebris/index.html) and 

PSCAA for other information and requirements 

(http://www.pscleanair.org/regulated/asbestos/contractors/demolitions.aspx). 

5.1.4.5 Design Criteria 

  Protect the stormwater drainage system from sediment-laden runoff and 

loose particles.  To the extent possible, dikes, berms, or other methods 

must be used to protect overland discharge paths from runoff. 

  Street gutters, sidewalks, driveways, and other paved surfaces in the 

immediate area of the demolition must be swept daily to collect and 

properly dispose of loose debris and garbage. 

  Water should be sprayed to help control windblown fine materials such as 

soil, concrete dust, and paint chips.  The amount of water should be 

controlled so that runoff from the site does not occur, yet dust control is 

achieved.  Oils may never be used for dust control. 

  Schedule demolition to take place during a dry time of the year. 

5.1.4.6 Maintenance 

Clean up debris on a regular basis to prevent stormwater contamination. 

 
4-505



Chapter 5 – Standards or Specifications for Volume 2—Construction Stormwater Control 
Construction Pollutants Other than Sediment Technical Requirements Manual 

November 2009 BMP C1.30 5-17 

5.1.5 BMP C1.30: Building Repair, Remodeling, and Construction 

5.1.5.1 Definition 

Refers to activities associated with construction of buildings and other structures 

such as, but not limited to remodeling of existing buildings and houses, and 

general repair work on building exteriors. 

5.1.5.2 Purpose 

Pollutants of concern that may be generated during building repair, remodeling, 

and construction include petroleum hydrocarbons, organic compounds, 

suspended solids, metals, pH, and oils and greases. 

5.1.5.3 Conditions Where Practice Applies 

When buildings and/or structures are repaired, remodeled, and constructed. 

5.1.5.4 Planning Considerations 

Educating employees about the need to control site activities is one of the most 

effective methods to prevent stormwater pollution. 

5.1.5.5 Design Criteria 

  Use ground cloths or drop cloths underneath activities. 

  Use drain covers or similarly effective devices if dust, grit, washwater, or 

other pollutants may impact onsite or downstream offsite catch basins.  

The accumulated sediment-laden runoff and solids must be collected and 

disposed of before the cover is removed. 

  All tool cleaning must be done in an inside sink that drains to the sanitary 

sewer.  If cleaning must be done outside, all wastewater must be 

collected and disposed of properly. 

  Clean non-water-based finishes from tools in a manner that allows the 

collection of used solvents for recycling or proper disposal. 

  Water can be sprayed to help control windblown fine materials such as 

soil, concrete dust, and paint chips.  The amount of water should be 

controlled so that runoff from the site does not occur, yet dust control is 

achieved.  Oils may never be used for dust control. 

5.1.5.6 Maintenance 

  Maintain the drain covers regularly (weekly or as needed) to prevent 

plugging. 

  Recycle materials whenever possible. 
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5.1.6 BMP C1.35: Sawcutting and Paving Pollution Prevention 

5.1.6.1 Definition 

Sawcutting and paving operations include, but are not limited to, the following: 

  Sawing 

  Surfacing 

  Coring 

  Grinding 

  Roughening 

  Hydro-demolition 

  Bridge and road surfacing. 

5.1.6.2 Purpose 

Sawcutting and paving operations generate slurry and wastewater that contain 

fine particles and high pH, both of which can violate the water quality standards 

in receiving waters. 

5.1.6.3 Conditions Where Practice Applies 

Any time sawcutting or paving operations take place. 

5.1.6.4 Planning Considerations 

This BMP is intended to minimize and eliminate wastewater and slurry from 

entering the public drainage control system and waters of the state.  Wastewater 

may go into a sanitary sewer, which is regulated by the King County Industrial 

Waste Program (206) 263-3000. 

5.1.6.5 Design Criteria 

  Slurry and cuttings shall be vacuumed during the activity to prevent 

migration offsite and must not remain on permanent concrete or asphalt 

paving overnight. 

  Collected slurry and cuttings shall be disposed of in a manner that does 

not violate ground water or surface water quality standards. 

  Wastewater that is generated during hydro-demolition, surface 

roughening, or similar operations shall not drain to any natural or 

constructed drainage conveyance and shall be disposed of in a manner 

that does not violate ground water or surface water quality standards. 
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  Cleaning waste material and demolition debris shall be handled and 

disposed of in a manner that does not cause contamination of water.  If 

the area is swept with a pick-up sweeper, the material must be hauled out 

of the area to an appropriate disposal site. 

5.1.6.6 Maintenance 

Continually monitor operations to determine whether slurry, cuttings, or 

wastewater could enter waters of the state.  If inspections show that a violation of 

water quality standards could occur, stop operations and immediately implement 

preventative measures such as berms, barriers, secondary containment, and 

vacuum trucks. 
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5.1.7 BMP C1.40: Temporary Dewatering 

5.1.7.1 Definition 

Dewatering is a necessary activity on most construction sites in the Pacific 

Northwest and typically is temporary while construction occurs.  Excavations that 

do not result in a daylight drain, or have insufficient slope onsite to easily provide 

daylight drains, trap surface and/or ground water, whether it’s a simple trench or 

a large excavation. 

5.1.7.2 Purpose 

Temporary dewatering is used when surface and/or ground water needs to be 

removed before certain operations can be performed, or to keep work conditions 

safe.  It is typical for contractors to use ditch pumps to dewater, but it is very 

important to identify and use the appropriate locations for discharge.  Often, 

discharged water flows to downgradient receiving waters, stormwater drains, or 

other natural resources that are sensitive and require protection.  Also, temporary 

dewatering requires a temporary structure for settling and/or filtering sediment-

laden water.  A temporary sediment pond or other equivalent facility is used to 

settle and/or filter the water.  Properly designed and implemented temporary 

dewatering will: 

  Prevent the discharged water from eroding soil on the site 

  Remove sediment from the collected water 

  Choose the best location for discharge 

  Preserve downgradient natural resources and real property. 

5.1.7.3 Conditions Where Practice Applies 

Public or private properties with the following: 

  Foundation work excavations 

  Utilities and infrastructure installation and repair projects, including 

installation, repair and maintenance of: 

  Electrical conduits 

  Vaults/tanks 

  Sewer and storm drain systems 

  Phone and cable lines 

  Gas or other fuel lines 

  Other excavations or graded areas requiring dewatering. 
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Clean, non-turbid dewatering water, such as well-point ground water, can be 

discharged to systems tributary to, or directly into surface waters of the state 

provided the dewatering flow is discharged to a stabilized system and does not 

cause erosion or flooding of receiving waters.  Clean de-watering water should 

not be routed through stormwater sediment ponds 

If dewatering must occur, a Side Sewer Permit for Temporary Dewatering 

(SSPTD) may be required prior to commencing dewatering at the site.  The 

permit includes a separate Temporary Dewatering Plan, water quality and 

treatment requirements, and compliance monitoring. 

For a copy of the SSPTD CAM, go to the DPD Public Resources Center on 

the 20th floor of the Seattle Municipal Tower, 700 Fifth Avenue, Seattle, 

Washington 98124 (same location as above), or visit DPD’s CAM website 

(http://web1.seattle.gov/DPD/CAMs/CamList.aspx). 

5.1.7.4 Planning Considerations 

Prior to implementing temporary dewatering, minimize the amount of water that 

will be collected and the potential amount of sediment that may enter the water.  

Implement the following prior to temporary dewatering: 

  For trench excavation, limit the trench length to 150 feet and place the 

excavated material on the up gradient side of the trench. 

  Install diversion ditches or berms to minimize the amount of clean 

stormwater runoff allowed into the excavated area. 

  Dewatering in periods of intense, heavy rain, when the infiltrative capacity 

of the soil is exceeded, should be avoided. 

  Never discharge to bare or newly vegetated areas. 

Once the site has been prepared as described above, it should also be assessed 

for the issues listed below to assist DPD in determining which discharge option to 

approve: 

  Water clarity.  If the water is turbid (cloudy), there are dissolved and/or 

settable solids in the water that should be filtered or settled out prior to 

discharge.  Determine if contaminants are present in impounded water.  

Check for odors, discoloration, or oily sheen.  Check any soils and/or 

ground water testing results. 

  If contamination may be or is present, the City reserves the right to 

require sampling and analysis to prove that water quality is being 

protected.  Contact DPD to get assistance in identifying the required 

parameters of concern and any specific sampling requirements.  Highly 

turbid or contaminated dewatering water shall be handled separately from 

stormwater. 
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Any permanent dewatering that is not part of temporary dewatering, as described 

in this BMP, should be identified in the Construction Stormwater Control Plan 

narrative and on the plan sheets. 

5.1.7.5 Design Criteria 

One of several types of dewatering facilities may be constructed, depending 

upon site conditions and the type of activities. 

Water Removal 

The removal of water from the excavated area can be accomplished by 

numerous methods.  The most common of these are: 

  Gravity drain through a daylight channel 

  Mechanical pumping 

  Siphoning 

  Using the bucket of construction equipment to scoop and dump water 

from the excavation. 

Channels or any conveyance feature dug for discharging water from the 

excavated area must be stable.  If flow velocities cause erosion within the 

channel, then a ditch lining, such as geotextile or heavy plastic sheeting, should 

be used. 

Discharge Structure 

Water conveyed by channels, ditches, pumps, hose, or equipment buckets 

should be discharged in a regulated manner to a stable discharge structure.  The 

structure must be: 

  Appropriate to filter sediment 

  Able to withstand the velocity of the discharged water to prevent erosion 

  Sized and operated such that pumped water will flow through a sediment 

removal device 

  Not overtop the structure. 

Typical constructed areas are: 

  Vegetated buffers 

  Sediment ponds (refer to BMP E3.45) 

  Portable sediment tanks (refer to BMP E3.50) 

  Enclosure of hay bales, filter fabric (BMP E3.10), or both 

  Sediment Filter Bag. 
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Sediment Removal – General 

Sediment should be settled prior to discharge.  All settling systems should be 

engineered and adequately sized for site conditions.  In general settling and 

filtering options include the following: 

  Containment in a pond structure for a minimum of 4 hours or until water is 

clear.  Place pump in a gravel bed at bottom of pond. 

  Discharge to a manufactured / pre-made structure specifically designed 

for sediment removal, like a Silt Sak, Silt Bag, or other similar product.  

Pumping to a settling tank with sampling ports. 

  Transport offsite in vehicle, such as a vacuum flush truck, for legal 

disposal. 

  Filtering through a sieve or other filter media (swimming pool filter).  

Simple on-site filter systems can be constructed including: wrapping the 

ends of the suction and discharge pipes with filter fabric; discharging 

through a series of drums filled with successively finer gravel and sand; 

and other filtering techniques like those described in the inlet protection 

section. 

  Manufactured bags, polymers, or other systems.  These systems do not 

always work on fine clay soils, and will only be allowed for use where 

approved.  Chemical treatments should have state approval before they 

are used (refer to BMP C1.20 and Appendix B). 

  The flow path should be lined or protected in some way to prevent 

mobilization of additional sediment. 

  Filtered material should be either dried and reused on site in a mixture 

with other site soils or should be appropriately disposed of based on 

nature and levels of any contaminants present. 

In addition to sediment, if the collected water is contaminated with oil, grease, or 

other petroleum products, an oil/water separator or a filtration mechanism may 

be necessary prior to the discharge.  Another disposal method may be using a 

vendor for collection, transport, and offsite disposal. 

Vegetated Buffer 

A well stabilized, onsite, vegetated area may serve as a dewatering facility if the 

area is appropriate to filter sediment and at the same time withstand the velocity 

of the discharged water without erosion.  The discharge of sediment-laden water 

onto a vegetated area should not pose a threat to the survival of the existing 

vegetative stand through smothering by sedimentation. 

Direct discharge of lightly sediment bearing water may be able to go directly into 

well-buffered areas with 0 2 percent slope as long as a method of spreading flow 

into sheet flow is available. 
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Straw Bale/Filter Fabric Pit 

An excavated or bermed sedimentation pond or structure can also be created 

using straw bale and filter fabric (see and BMP E3.10 Filter Fence) to create a 

pit.  Flow to the structure may not exceed the sediment removal structure’s 

capacity to settle and filter flow or the structure’s volume capacity.  The structure 

should also discharge wherever possible to a well-vegetated buffer (see above) 

through sheet flow and should maximize the distance to the nearest water 

resources and minimizing the slope of the buffer area.  Also, the excavated 

portion may need to be lined with geotextile to help reduce scour and to prevent 

the inclusion of soil from within the structure. 

For details, refer to the BMP E3.40 Sediment Trap. 

Sediment Filter Bag 

The filter bag should be constructed of non-woven geotextile material that will 

provide adequate filtering ability to capture the larger soil particles from the 

pumped water.  The bag should be constructed so that there is an inlet neck that 

may be clamped around the dewatering pump discharge hose so that all of the 

pumped water passes through the bag. 

The filter bag should be used in combination with a straw bale/silt fence pit when 

located within 50 feet of a receiving water.  When the distance is greater than 

50 feet, the bag may be placed on well-established vegetation, or on an 

aggregate pad constructed of crushed rock at a minimum depth of 6 inches.  The 

bag should never be placed on bare soil. 

The capacity of the sediment filter bag should be adequate to handle the 

dewatering pump discharge, and should be based on the bag manufacturer’s 

recommendation. 

When used in conjunction with a straw bale/silt fence pit, a filter bag may be 

operated until the water in the pit reaches the crest of the emergency overflow.  

The pump must be shut off at this point.  When placed on either a stone pad or 

well-established vegetation, the pad may be operated until such time the 

discharge from the bag reaches a receiving water.  Unless the discharge is at 

least as clear as the receiving water, the pump must be shut off at this point. 

When the bag has been completely filled with sediment, it should be cut open, 

regraded in place, and immediately stabilized with either sod or erosion control 

mat. 

5.1.7.6 Maintenance 

  Remember to check filtering devices frequently to make sure they are 

unclogged and operating correctly.  Special attention should be paid to 

the buffer area for any sign of erosion and concentration of flow that may 
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compromise the buffer area.  Observe where possible the visual quality of 

the effluent and determine if additional treatment can be provided. 

  Adjustments may be needed depending on the amount of sediment in the 

water being pumped. 

  Repair and/or replace any equipment that does not function as designed. 

  The accumulated sediment which is removed during maintenance must 

be spread on-site and stabilized or disposed of at an approved disposal 

site. 

  Systems should be filled-in or otherwise removed when permanent 

dewatering controls are in place and connected to an approved treatment 

and receiving system. 
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5.1.8 BMP C1.45: Solid Waste Handling and Disposal 

5.1.8.1 Definition 

For all solid waste management, including handling and disposal, which takes 

place on a construction site which may potentially pollute stormwater. 

5.1.8.2 Purpose 

Solid waste is one of the major pollutants caused by construction and can have 

direct impacts to stormwater as a potential pollutant if not managed and disposed 

of properly.  Solid waste is generated many ways, including: 

  From trees and shrubs removed during land clearing 

  From wood and paper used in packaging and building materials 

  Scrap metals and metal shavings 

  Sanitary wastes 

  Rubber, plastic and glass pieces 

  Masonry products 

  Leftover food, food containers, beverage cans, coffee cups, lunch 

wrapping paper, aluminum foil, and plastic 

  Cigarette packages and butts. 

5.1.8.3 Conditions Where Practice Applies 

All construction sites. 

5.1.8.4 Planning Considerations 

The major control mechanism for these pollutants is to provide adequate disposal 

facilities. 

5.1.8.5 Design Criteria 

  Frequent garbage removal helps maintain construction sites in a clean 

and attractive manner; however, accumulated solid waste should 

ultimately be removed and disposed of at authorized disposal areas. 

  Waste containers should be labeled and located in a covered area.  Lids 

should be kept closed at all times. 

  Any useful materials should be salvaged and recycled.  For example: 

  Masonry waste can be used for filling borrow pits 
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  Trees and brush from land-clearing operations can be converted into 
woodchips through mechanical chippers and then used as mulch in 
graded areas. 

  Selective (rather than wholesale) removal of trees is helpful in 

conservation of soil and reduction of wood wastes.  Indiscriminate 

removal of trees and other beneficial vegetation should be avoided. 

5.1.8.6 Maintenance 

  Soil erosion and sediment control structures capture much of the solid 

waste from construction sites.  Constant removal of litter from these 

structures will reduce the amount of solid waste despoiling the landscape. 
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5.1.9 BMP C1.50: Disposal of Asbestos and Polychlorinatedbiphenols (PCBs) 

Use and disposal of these potential pollutants are regulated by both state and 

federal agencies.  For further information, contact: 

  For asbestos: 

  Puget Sound Air Pollution Control Agency (www.pscleanair.org/) 
(206) 343-8800 or toll free (800) 552-3565 

  U.S. EPA (www.epa.gov/asbestos/) (206) 553-1200 or toll free 
(800) 424-4EPA 

  For wastes containing PCBs: 

  Washington Department of Ecology, Hazardous Waste Section: 
(206) 449-6687 

  U.S. EPA 
(http://www.epa.gov/ebtpages/pollchemicalspolychlorinatedbiphenylsp
cbs.html) (206) 553-1200 or toll free (800) 424-4EPA. 
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5.1.10 BMP C1.55: Airborne Debris Curtain 

5.1.10.1 Definition 

Using plastic or other material to create a vertical barrier, or curtain, around a 

building or other structure undergoing exposed construction or cleaning activities 

to minimize the spread of airborne debris. 

5.1.10.2 Purpose 

Activities related to exposed building construction, repair, or cleaning include 

spraying, pressure washing, surface preparation, sand blasting, paint removal, 

sanding, and painting.  If conducted outdoors, all of these activities are 

associated with a high risk for contaminating water resources. 

Potential pollutants include spent fire retardants, abrasive grits, solvents, oils, 

washwater, paint overspray, cleaners and detergents, paint chips, glass fibers, 

and dust.  Pollutant constituents include suspended solids, oils and greases, 

organic compounds, copper, lead, tin, and zinc. 

5.1.10.3 Conditions Where Practice Applies 

This BMP should be implemented when spraying, blasting, sanding, or washing 

outdoors. 

5.1.10.4 Planning Considerations 

  For maintenance and repair activities that can be moved indoors, relocate 

them to reduce the potential for direct pollution of stormwater. 

  Properly dispose of spent abrasives, cleaners, etc. 

  Consider using no soaps or detergents.  Brush the exterior surface with 

water only. 

Despite what is on the label, the term biodegradable does not mean that the 

product is safe or environmentally friendly.  Some cleaning products may 

degrade eventually, but is still harmful to the environment. 

5.1.10.5 Design Criteria 

  Use fixed platforms with appropriate plastic or tarpaulin barriers as work 

surfaces and for containment when work is performed near a receiving 

water to prevent material or overspray from contacting stormwater or the 

receiving water. 

  Use sanders that have dust-containment bags and avoid sanding in windy 

conditions. 
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  Store materials such as paints, tools, and ground cloths indoors or in a 

covered area when not in use. 

  Contain blasting and spraying activities by hanging tarpaulins to block the 

wind and prevent dust and overspray from escaping.  Do not perform 

uncontained spray painting, blasting, or sanding activities over open 

water without proper protection (e.g., overspray collection, drop clothes, 

booms). 

  Use plywood and/or plastic sheeting to cover open areas when 

sandblasting. 

  Use ground cloths to collect drips and spills during painting and finishing 

operations, and paint chips, and used blasting sand during sand blasting. 

  Avoid collecting debris in areas subject to foot or vehicular traffic to 

control tracking. 

5.1.10.6 Maintenance 

  Collect spent abrasives and other waste materials regularly and contain 

and store them under cover until they can be disposed of properly. 

  At least once each week or more often as needed, sweep and clean 

ground surface areas.  Do not hose them down and properly dispose of 

the collected materials. 

  Use one of the following treatment BMPs when paint chips or blasting grit 

are present in the work area: 

  Cleaning inlets and catch basins (BMP E3.65) 

  Street sweeping and vacuuming (BMP E3.70) 

  Storm drain inlet protection (BMP E3.25).  Use filtration with media 
designed for the pollutants present. 

Catch basin filters only remove solids and do not provide treatment for other 

pollutants associated with some building cleaning activities. 
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Installation of Tree Protection 
 

Contractor will follow this approved Tree Protection Plan.  Gary Merlino Construction Co. 
(GMCC) will plan and execute operations carefully so as to avoid damage to trees. As 
shown in the attached picture, GMCC will install a 4’-6” high PVC frame with orange safety 
fence around the tree drip line. In areas where a planting area is between trees and where 
trees are close together, a 4-6” high fence will be installed using metal posts and orange 
safety fence. The tree protection shall be as shown in Standard Plan 132a and 132b. 

A field visit will be scheduled with SDOT Urban Forestry and/or the Resident Engineer after 
the installation is complete for review. Tree protection will be installed prior toany adjacent 
construction. 

Tree Protection Requirements 

GMCC shall adhere to the requirements considered to be included in the TVSPP as stated 
in Specification Section 8-01.3(2) B. 

Trees will be protected from exhaust heat. No running equipment will be near tree canopies. 

Tree pruning shall be limited to trees deemed necessary by SDOT Urban Forestry and/or 
the Resident Engineer to allow 14’ clearance over streets and 8’ clearance over sidewalks. 
GMCC will submit to the resident engineer for review, credentials confirming current ISA 
certification of a pruning technician and/or current certification of a tree care company. 

Limbs where pruning for construction clearance is not allowed will be temporarily tied-up 
while work commences in that area. 

Excavation within zones A and B shall be by air spade or hand digging.  All roots 2” and 
larger shall be retained and protected.  Notification to the Engineer will be made if root 
pruning is necessary. 

A 6 inch layer of Wood Chip Mulch or burlap will be applied to exposed roots within zones A 
and B and watered daily to retain moisture. 

Tree Protection Signage 
 

SDOT Urban Forestry will place placards on trees during the field review of tree protection. 
 

Fence Maintenance 
 

GMCC will maintain tree protection fence with daily inspections of tree protection.  Fencing 
shall be immediately repaired when damaged. 
 

Bioretention 
 
Refer to Site Restoration Plan. 
 

Phasing 

Tree protection shall be installed and maintained on a phase-by-phase basis; according to                       
the outlined phases below: 

 - Dallas Ave. S from 14th Ave. S to 17th Ave. S 
- Dallas Ave. S from 17th Ave. S to S Donovan St.  
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- S Donovan St. from Dallas Ave. S to 14th Ave. S 
- 17th Ave. S from Dallas Ave. S to S Donovan St. 
- 16th Ave. S from Dallas Ave. S to S Donovan St. 
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Spill Prevention, Control and Countermeasure Plan 
 

T-117 Adjacent Streets Cleanup and  
Stormwater Infrastructure 

 
1.0 Responsible Personnel 
 
The management and implementation of this Spill Prevention Control and 
Countermeasures Plan is the responsibility of the GMCC Spill Prevention Coordinator.  
As such, the Coordinator recognizes that periodic review of the site practices and SPCC 
Plan is integral to the success of this plan and to protect human health and the 
environment.  The Spill Coordinator should be prepared to relate relevant spill 
information, including but not limited to: 
 

 The exact address or location and phone number of the facility; 
 
 The date and time of the discharge; 

 
 The type of material discharged; 

 
 Estimates of the total quantity discharged; 

 
 The source of the discharge; 

 
 A description of all affected media (soil, water, etc); 

 
 The cause of the discharge; 

 
 Any damages or injuries caused by the discharge; 

 
 Actions being used to stop, remove and mitigate the effects of the 

discharge; 
 

 Whether an evacuation may be needed; 
 

 The names of other individuals and/or organizations that have been 
contacted regarding this spill. 

 
In the case of a spill, contact the GMCC Spill Prevention Coordinator or Alternate at the 
numbers listed below: 
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1.1 Responsible Personnel Table 
 
 
GMCC Spill Prevention Coordinator 
 
Individual:   Patrick Hafferty, Project Manager 
Phone Number: Office:    (206) 762-9125 
   Mobile:   (206) 391-4938 
 
Alternate GMCC Spill Prevention Coordinator 
 
 
Individual:  Jimmy Blais, Environmental Manager 
Phone Number Mobile:  (206) 255-5153 
 
 
2.0 Spill Reporting 
 
This section lists the names and telephone numbers of the federal, State and local 
agencies that Gary Merlino Construction Company will notify in the event of a spill. 
 
2.1 Federal Reporting Requirements 
 

 Any spill of oil which 1) violates water quality standards, 2) produces a 
“sheen” on a surface water, or 3) causes a sludge or emulsion must be 
reported immediately by telephone to the National Response Center Hotline 
at (800) 424-8802. 

 Any oil, hazardous substance, or hazardous waste release that exceeds a 
reportable quantity must be reported immediately by telephone to the 
National Response Center Hotline at (800) 424-8802. 

 Any emergency event that requires activation of the SPCC plan or a fire, 
explosion or spill of any amount that reaches navigable waters of the United 
States, must be reported in writing to the USEPA Regional Administrator 
within fifteen (15) days. 

 If a discharge of more than 1,000 gallons of oil reaches waters of the U.S., or 
if two spill events, reportable under the Federal Water Pollution Control Act, 
occur within any 12 month period, a report must be submitted in writing to 
the USEPA Regional Administrator within 60 days. 
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2.2 Washington State Reporting Requirements 
 

 Any spill of oil or hazardous substance to waters of the state must be reported 
immediately by telephone to the Washington State Emergency Management 
Division at (800) 258-5990. 

 Any release of a hazardous substance that may be a threat to human health or 
the environment must be reported to the Washington State Department of 
Ecology, Toxics Cleanup Program immediately, but no longer than 90 days 
of discovery. 

2.3 Local Reporting Requirements 

 In the event of a fire and/or explosion, contact the City of Seattle Fire and 
Police departments by calling 911 

 If a spill enters the storm drainage system, contact the City of Seattle 
Department of Public Utilities at (206) 386-1800. 

 If a spill cannot be safely and effectively contained and controlled a spill 
cleanup contractor such as NRC Environmental will be contacted. 

2.4 GMCC Spill Reporting Procedures 
 
Gary Merlino Construction Company recognizes the appropriate reporting requirements.  
We understand these reporting requirements to include: 
 

 All leaks, spills, and other incidents involving petroleum products, chemicals, 
contaminated soils, and contaminated water. 

 
o Subcontractors must report to GMCC’s Spill Prevention Coordinator. 
 
o Gary Merlino Construction Company must report to the regulatory 

agencies. 
 

 Gary Merlino Construction Company will notify the SCL Resident Engineer 
immediately after any spill. 

 Gary Merlino Construction Company will notify the Department of Ecology 
immediately after any spill.  An incident report is recommended to gather data for 
submission of spill reports to reporting agencies and the Department of Ecology. 

 
All spills regardless of size will be reported by on-site personnel to the Spill Prevention 
Coordinator.  The Spill Prevention Coordinator will use the flow chart below in order to 
determine which agencies are to be notified in the event of a spill.  Additionally 
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emergency response personnel have been listed in the table below. 

 

Report All Spills Regardless of 
Size 

Report to Spill Prevention 
Coordinator 

Notify GMCC Environmental 
Manager Jimmy Blais 

   (206) 255-5153 

Record Incident/Response 

 

Spill to Water Spill to Soil 

Report to National Response 
Center (800) 424-8802 

Report to Washington State 
Emergency Management 
Division (800) 258-5990 

Report to Washington State 
Department of Ecology 

(360) 407-7170 

SCL Resident Engineer 
Roger Culleton 
(206) 386-0094 

Project Coordinator 
Mary Mitchener 
(206) 369-3132 

EPA 
Piper Peterson 
(206) 719-0740 
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2.5 Emergency Contact List 
 

Emergency Contact Table 
 

Agency & Responsibilities Contacts 

City of Seattle Fire Department 

 Fire fighting 

 Emergency medical response 

 Community evacuation 

Phone: 911 

 

City of Seattle Police Department 

 Police authority 

Phone: 911 

 

City of Seattle Department of Public Utilities 

 Information on storm drains and other utilities 

Phone: (206) 386-1800 

 

Seattle City Light Resident Engineer Phone: (206) 386-0094 

Emergency Medical Treatment: 

 Emergency on Site 

 Onsite Docs for non-emergency on Site 

 Valley Med 

 

Phone: 911 

Phone: (206) 969-1100 

Phone: (253) 852-2121 

Washington State Department of Ecology Toxics Cleanup Program 

 Reporting spills to land 

Phone: (360) 407-7170 

USEPA Regional Administrator -  Region 10-Matthew Vojik                  
Office of Enforcement & Compliance (OEC-164) 
1200 6th Avenue 
Seattle, WA 98101 

Phone: (206) 553-0716 

National Response Center 

 Reporting spills to water 

Phone: (800) 424-8802 

Washington State Emergency Management Division 

 Reporting spills to water 

Phone: (800) 258-5990 

King County Public Health 

 Reporting spills to sewer 

Phone: (206) 296-4632 

 

Seattle Surface Water Quality Hotline 

Washington State Department of Ecology 

 Reporting spills to sanitary/combined drainage, waterways. 

Phone: (206) 684-7587 

Phone: (425) 649-7000 

 

King County -West Point Treatment Plant 

King County – Industrial Waste 

 Reporting spills to sanitary/combined drainage  

Phone: (206) 263-3801 

Phone: (206) 477-5300 
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 NRC Environmental: 

 Emergency spill response 

 

Phone: (800) 337-7455  

 

 

 
 
3.0 Project and Site Information 
 
This section describes the project work, the site location and boundaries, the drainage 
pathways and nearby waterways and sensitive areas. 
 
3.1 Description of Work 
 
The Project consists of the following elements of work: Excavation, hauling, and disposal 
of approximately 20,000 tons of contaminated material and 150 tons of TSCA Waste; 
removal and replacement of pavement, sidewalks, and curb in the right of way; 
installation of approximately 1,700 linear feet of storm water pipe in the right of way; 
installation of approximately 200 linear feet of outfall storm water pipe that discharges 
into the lower Duwamish Waterway; installation of biofiltration units and bioretention 
swales in the right of way; construction of soldier piles and geoweb piles; site restoration, 
landscaping, and planting.  
 
3.2 Site Location and Boundaries 
 
The Project location is described as follows: 
 

 The project is located in the South Park Neighborhood of Seattle, Washington, 
adjacent to Terminal 117 (8660 Dallas Avenue S.). The Site consists of portions 
of the 8500 thru 8700 blocks of Dallas Avenue S., the 8600 block of the 16th 
Avenue S., the 8600 block of the 17th Avenue S., and the 1400 through 1700 
blocks of S. Donovan Street.   

 
3.3 Drainage Pathways 
 
Runoff from the site generally drains off of roadways and infiltrates into the ground.  The 
catch basins convey runoff to a combined sewer system.  During the project, stormwater 
will be routed to this existing system or conveyed to the water treatment system.  There is 
an existing potential drainage pathway overland via sheet flow across the Terminal 117 
property to the Duwamish Waterway.  In addition, the new drainage system will have an 
outfall to the Duwamish Waterway. 
 
3.4 Critical Area 
 
The outfall for the stormwater pipe discharges to the Duwamish Waterway and is below 
the ordinary high water line.  On S Donovan St., the geoweb piles will be constructed on 
a steep slope. 

 
4-540



4.0 Potential Spill Sources 
 
This section describes the names, quantities, locations and disposal procedures for all 
potentially hazardous materials on the site. 
 
 
4.1 Potential Spill Source Table 

Intended Use

Maximum 
Quantity 
(gallons)

Potential 
Source of 
Release Location

Decontamination 
Location and 

Procedure Disposal Procedures

Tank Rupture, 
Transfers from 

Tank Dispensing

Tank Rupture, 
Transfers from 

Tank Dispensing

Hydraulic hose 
break

Tank Rupture, 
Transfers from 

Tank Dispensing

Bag Used Absorbent Pads 
and Kitty Litter, 

Maintenance Shop Will 
Dispose of the Material

Absorbent Pads and Kitty 
Litter

Transfer from 
Tank Dispensing

Bag Used Absorbent Pads 
and Kitty Litter, 

Maintenance Shop Will 
Dispose of the Material

Bag Used Absorbent Pads 
and Kitty Litter, 

Maintenance Shop Will 
Dispose of the Material

Bag Used Absorbent Pads 
and Kitty Litter, 

Maintenance Shop Will 
Dispose of the Material

Harden Concrete, Sweeper 
Disposal at Approved Site

Bag Used Absorbent Pads 
and Kitty Litter, Disposal of 

Vactor Truck at an 
Approved Off Site Decant 

Facility

Bag Used Absorbent Pads 
and Kitty Litter, 

Maintenance Shop Will 
Dispose of the Material

Bag Used Absorbent Pads 
and Kitty Litter, 

Maintenance Shop Will 
Dispose of the Material

Conveyance 
piping to Water 
Treatment Site

Absorbent Pads and Kitty 
Litter

Absorbent Pads and Kitty 
Litter

Bag Used Absorbent Pads 
and Kitty Litter, 

Maintenance Shop Will 
Dispose of the Material

Remove Concrete With a 
Shovel, Sweeper Truck 

to Remove Fines

Vactor Truck, Absorbent 
Pads and Kitty Litter

Absorbent Pads and Kitty 
Litter

Absorbent Pads and Kitty 
Litter

Absorbent Pads and Kitty 
Litter

Absorbent Pads and Kitty 
Litter

Disposal at an Approved Off 
Site Location

Disposal at an Approved Off 
Site Location

Disposal at an Approved Off 
Site Location

Vehicles, Small 
Tools

Vehicles and 
Fuel Trucks

Off Road 
Equipment

Off Road 
Equipment

Miscellaneous 
Vehicles

Mixer truck

Tank Rupture, 
break in 

conveyance lines

Transfer from 
Tank Dispensing

Transfer from 
Tank Dispensing

Vehicle 
Engines

Vehicle 
Engine 
Additive

Varies With 
Paving Schedule

Varies With 
Paving Schedule

Vehicle Fuel

Equipment 
Hydraulics

Fuel for 
Vehicles and 
Small Tools

Off Road 
Vehicle Fuel

Disposal

Water 
Treatment

Water 
Treatment

Excavation of 
Materials

Dump truck/Roll-
off Bin

Throughout site

Sealing of 
New 

Concrete

New 
Pavement

Vehicles

Changing Filter 
Media

Water 
Treatment 

System

Sweep and load for 
Disposal

Sweep and load for 
Disposal

Disposal at an Approved Off 
Site Location

Changing Filter 
Media

Water 
Treatment 

System

Sweep and load for 
Disposal

Excavation of 
Materials

Vactor truck Throughout site
Sweep and load for 

Disposal
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5.0 Pre-Existing Contamination 
 
This section describes any pre-existing contamination and containment sources in the 
project area that are described are described in the Contract documents.   
 
5.1 Summary of Spills and Investigations 
 
Gary Merlino Construction Company, Inc. is aware of Contaminated Material and TSCA 
Waste within the Project Site.  The contract documents identify the limits of the 
contaminated areas and the analytical data and environmental investigations for the site.  
GMCC’s operators will monitor excavations for additional contamination using sight and 
smell.  Should any additional contamination be detected, GMCC will report the finding to 
the Owner immediately.  
 
 
6.0 Spill Prevention and Response Training 
 
This section describes how and when all personnel will be trained in spill prevention, 
containment and response in accordance with the SPCC Plan.   
 
6.1 Description of the Training Program 
 
Personnel who handle petroleum products, contaminated material or potentially 
hazardous material are trained in the operation and maintenance of equipment used to 
prevent discharges of oil products, handling of contaminated waste and in applicable 
pollution-control laws, rules and regulations.  Training is conducted annually and new 
employees are trained within 30 days of beginning work.  Elements of the training 
program include the following: 
 

 General site operations; 
 
 Contents of the site SPCC plan; 

 
 Spill prevention, control and countermeasure rules and regulations; 

 
 Operation and use of petroleum containing tanks, dispensers and associated 

equipment; 
 

 Required maintenance of the tanks dispensers and associated equipment; 
 

 Discussion of the causes of previous spills and precautionary measures taken to 
mitigate future Spills; 

 
 Location and use of spill cleanup materials; and 
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 Reporting and other procedures to follow in the event of a discharge. 
7.0 Spill Prevention 
 
This section describes spill prevention and preparation measures including the locations 
of spill kits, site security measures, secondary containment measures, site inspections, 
equipment maintenance and refueling procedures. 
 
7.1 Loading Trucks and Roll-off Bins 
 
Dump trucks and roll-off bins will be loaded by skilled operating engineers using an 
excavator or a loader. In order to avoid track out, any spill will be cleaned up 
immediately by shoveling the soil off of the roadway and utilizing a sweeper truck to 
vacuum the remaining soil from the roadway.   
In the event that trucks are loaded over clean import material, plastic will be laid down 
between the excavator and truck/dumpster. 
 
7.2 Spill Response kit 
 
Spill response kits will be located throughout the site at the staging area, site water 
treatment system and at active construction areas.  Spill kits will contain measure to clean 
up small amounts of petroleum based products.  Spill kit contents will include but not be 
limited to: 

 Absorbent Pads; 
 30 gallon open top drum 
 Oil Booms; 
 Floor Dry (Kitty Litter); 
 Plastic Bags; 
 Gloves; 
 Shovel; and 
 Emergency Contact List. 
  

 
7.3 Security Measures 
Active work zones and areas containing hazardous or contaminated material will be 
surrounded by a security fence.  Access to these areas shall be limited to site personnel 
with the appropriate amount of training to handle said materials.  Outside of business 
hours, areas containing potentially hazardous materials shall be gated and locked or 
potentially hazardous materials will be located within a locked building.  Vehicle access 
shall be limited in areas where known contaminants are located.  The facility should be lit 
to assist in the discovery of a spill occurring during hours of darkness both by operating 
personnel and non-operating personnel and to assist in preventing spills through acts of 
vandalism.   
   
 
7.4 Secondary Containment Measures 
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Chemicals, liquid products, petroleum products, and other materials that have the 
potential to pose a threat to human health or the environment shall be stored under cover 
and containment.  Chemicals such as cures and sealants may be kept outside of the 
secondary containment area while being used on the job site.  These containers must be 
moved to the secondary containment area each night and when not in use.    
 
 
 
 
7.5 Storm water Contamination Prevention 
 
All hazardous materials will be stored within containment and covered.  Hazardous 
material stockpiles will be covered and bermed in order to prevent stormwater 
contamination.  Handling of stormwater will be addressed in the Site Water Management 
Plan. 
 
7.6 Site Inspections 
 
The Spill Prevention Coordinator shall inspect the site daily for leaks from vehicles and 
for oil sheen.  Spill containment kits and site discharges shall be inspected at least 
weekly.  All records of inspections will be kept in the site inspection log. 
 
7.7 Equipment Maintenance 
 
Maintenance and repair of heavy equipment and vehicles will be conduced off site at 
Gary Merlino Construction Company’s Yard.  Emergency repair and maintenance of 
equipment shall be conducted over impervious surfaces or using spill containment pads.  
Leaking equipment shall be taken out of service until the leak is repaired.   
 
7.8 Excavation Equipment Inspection Procedures 
 
Equipment that is to be used below the ordinary high water line shall be inspected daily 
for petroleum based products.  All connections, working faces and moving parts shall be 
inspected for the leaks or the presence of oil products.  If oil is present it shall be 
removed prior to any work.  If, during work, oil sheen appears, work shall stop 
immediately.  The equipment shall be taken out of service and inspected for the leak.  An 
oil absorbent boom shall be used to remove the oil from the excavation.  Work may 
commence once oil has been removed from the excavation and once the leaking 
equipment has been repaired.   
 
7.9 Refueling Procedures 
 
Site fueling shall be conducted by trained personnel only.  A spill kit must be located 
within the fueling area during all fueling operations.  Any spill or release of petroleum 
products must be cleaned up immediately.   
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8.0 Spill Response 
 
This section outlines the response procedures that GMCC will follow during a release or 
discharge of potentially harmful or hazardous material. 
 
8.1 Petroleum Spill 
 

Spill Response Equipment:  appropriate PPE (fuel resistant gloves, eye 
protection), sorbent pads, kitty litter, 30-gallon 
plastic bags, “non-sparking” shovel, plastic 
sheeting, and a 30-gallon open top drum. 

Spill Response Equipment Location:  Active Work Zones. 

The following spill response procedures will be conducted: 

1. Stop operations immediately. 

2. Notify Spill Prevention Coordinator. 

3. Assess the hazard.  If the spill cannot be safely and effectively controlled, direct 
safe evacuation of the area, and notify outside response services.  Implement 
Emergency Action Plan as appropriate. 

4. If the spill is “incidental” and can be safely and effectively controlled by 
contractor personnel, then: 

Secure the area. 

Obtain appropriate spill response equipment and personal protective equipment. 

Identify the source of the release.  Determine the origin of the release.  Is the 
release from a ruptured tank or a broken hose? 

Shut off source/shut off equipment.  

Contain the spill using appropriate spill response equipment provided in the on-
site spill response kit. 

 

5. Cleanup spill.   

Once the source of the spill has been contained, remove visibly contaminated 
absorbents with a shovel.  Check the area for signs of contamination or oil 
sheen.  Place used materials in a plastic bag for disposal. 

 

6. The Spill Prevention Coordinator will notify the appropriate local, state, and/or 
federal agencies. 
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8.2 Hazardous Material Spill 

 
Spill Response Equipment:  appropriate PPE (Nitrile gloves, eye protection, and 

respirators), absorbent pads, kitty litter, shovels and 
a 30-gallon open top drum. 

Spill Response Equipment Location:  Off site 

The following spill response procedures will be conducted: 

1. Stop operations immediately. 

2. Notify Spill Prevention Coordinator. 

3. Contact a third party spill response contractor. 

4. Cleanup spill.   

The third party spill response contractor such as NRC Environmental will be 
contacted in order to cleanup any spills of hazardous material.  NRC will 
assume control of the cleanup when they reach the site.  Please refer to their 
Unknown Material Response Plan for specific cleanup procedures in 
Attachment 2.  Prior to the third party’s arrival at the site, GMCC will provide a 
spill description and any other necessary information to the contractor in order 
to reduce the response time. 

5. The Spill Prevention Coordinator will notify the appropriate local, state, and/or 
federal agencies. 

 

8.3 Known and Unknown Contaminant Spill 

Spill Response Equipment:  appropriate PPE (Nitrile gloves, eye protection), 
sorbent pads, kitty litter, 30-gallon plastic bags, 
“non-sparking” shovel, plastic sheeting, a 30-gallon 
open top drum, and a sweeper truck. 

Spill Response Equipment Location:  Active Work Zones, Stockpile Yards. 

The following spill response procedures will be conducted: 

1. Stop operations immediately. 

2. Notify Spill Prevention Coordinator. 

3. Assess the hazard.  If the spill cannot be safely and effectively controlled, direct 
safe evacuation of the area, and notify outside response services.  Implement 
Emergency Action Plan as appropriate. 
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4. If the spill is “incidental” and can be safely and effectively controlled by 
contractor personnel, then: 

Secure the area. 

Obtain appropriate spill response equipment and personal protective equipment. 

Identify the source of the release.  Determine the origin of the release.  Is the 
release from a newly exposed excavation or from the loading of trucks or roll-
off bins? 

Shut off equipment/Contain source 

Contain the spill using appropriate spill response equipment provided in the on-
site spill response kit. 

5. Cleanup spill.   

Once the source of the spill has been contained, remove visibly contaminated 
absorbents with a shovel.  Check the area for signs of further contamination or 
oil sheen.  Place used absorbents in a plastic bag for disposal.  If the spill is dry 
soil, clean up spill with a shovel and use a sweeper truck to vacuum up 
remaining material. 

6. The Spill Prevention Coordinator will notify the appropriate local, state, and/or 
federal agencies. 

 
 
8.4 Spills below the Ordinary High Water Line 

 
Spill Response Equipment:  appropriate PPE (Nitrile gloves, eye protection, and 

respirators), absorbent pads, kitty litter, shovels and 
a 30-gallon open top drum. 

Spill Response Equipment Location:  Off site 

The following spill response procedures will be conducted: 

1. Stop operations immediately. 

2. Notify Spill Prevention Coordinator. 

3. Contact a third party spill response contractor. 

4. Cleanup spill.   

The third party spill response contractor such as NRC Environmental will be 
contacted in order to cleanup any spills of hazardous material.  NRC will 
assume control of the cleanup when they reach the site.  Prior to the third 
party’s arrival at the site, GMCC will provide a spill description and any other 
necessary information to the contractor in order to reduce the response time.  
Please refer to the third party contractor’s site safety and pollution prevention 
documentation for specific cleanup procedures. 
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The Spill Prevention Coordinator will notify the appropriate local, state, and/or 
federal agencies, including the Area Habitat Biologist at (425) 379-2306. 

9.0 Project Site Map 
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10.0 Spill Report Forms 
 

GMCC ENVIRONMENTAL DIVISION 
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CONTAMINATED MATERIAL, CHEMICAL AND PETROLEUM SPILL 
REPORTING FORM 

INITIAL NOTIFICATION Date:   Time:   

By (Name, Affiliation):   

Personnel Responding at Scene:  

SPILL INFORMATION Date:    Time:   

Material:   

Source of spill:   

Quantity:     Location:   

Job #  P. O. C.  

    

DETAILS AND REMEDIAL ACTION 
 
 
 
 
 

POSSIBLE HEALTH OR FIRE HAZARDS: Yes             No   

POTENTIAL FOR GROUND WATER CONTAMINATION: Yes             No   

Sampled:   Yes            No  

Type of 
samples: 

  Number of 
samples: 

 

Location:  

GOVERNMENT NOTIFICATION REQUIRED: 

 

 
Agency 

  

Person 
Notified 

 

Time  

Fire/Rescue 
911 

Yes/
No 

  

WDOE Emergency Management Div.:    

800-258-5990 

 Yes/ 
No 

  

DOE Toxics Cleanup Program:          360-407-7170  Yes/ 
No 

  

EPA National Response Center:           800-424-8802 EPA NRC 
Ref. #: 

Yes/ 
No 
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Seattle Public Utilities:                     206-386-1800  Yes/ 
No 

  

Seattle Surface Water Quality Hotline: 

206-684-7587 

 Yes/ 
No 

  

Washington State Dept. of Ecology:  425-649-7000  Yes/ 
No 

  

King County Industrial Waste:          206-477-5300  Yes/ 
No 

  

King County West Point Treatment Plant: 

206-263-3801 

 Yes/ 
No 

  

King County Public Health:              206-296-4632  Yes/ 
No 

  

ADDITIONAL COMMENTS:  

Report Filed By:   Date: 
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Attachment 1
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                                                                              Date: 9/27/2011
                                                                               Revision: 00

 
Material Safety Data Sheet 

HaloKlear:  Gel-Floc 
                                                                  

SECTION 1: PRODUCT AND COMPANY IDENTIFICATION 

Manufacturer's Name:   HaloSource, Inc.  
Corporate Address: 1631 220th St. SE, Suite 100, Bothell, WA   98021 
Manufacturer's Telephone: (425) 881-6464 (Monday-Friday, 8AM-5PM PDT) 
Emergency Telephone (24 Hours): 800-424-9300 CHEMTREC (Domestic, North America) 

 703-527-3887 CHEMTREC (International, collect calls accepted) 
Material/Trade/Product Name:  HaloKlear:  Gel-Floc MB 
Synonyms:  Chitosan Lactate 
Chemical Name:  Chitosan, 2-hydroxypropanoate (salt) 
Chemical Formula:  Not available 
CAS No.: 66267-50-3 
Product Use: Flocculates soil contamination in storm water.

SECTION 2: COMPOSITION/INFORMATION ON INGREDIENTS 

 

CAS NO. HAZARDOUS INGREDIENT (S) % OSHA 
HAZARDOUS? 

Trade Secret Trade Secret 85 – 95 YES 
Trade Secret Trade Secret 15 – 5 YES 

NOTE:  See Section 8 for permissible exposure limits. 

SECTION 3:  HAZARDS IDENTIFICATION 

EMERGENCY OVERVIEW 
 

A fine, off-white powder with no odor. 
 

This material/product may cause eye or skin irritation. 
 

 
POTENTIAL HEALTH EFFECTS 

EYE:  May cause mechanical irritation.  Will tend to form film on the surface of the eye causing blurred vision.    

SKIN:  Possible skin irritation or rash. 

INHALATION:  May aggravate pre-existing respiratory conditions or allergies.  It may accumulate on linings of the 
nose and lungs resulting in dryness & coughing. 
 
INGESTION:  While it is not likely to be hazardous by ingestion, it may start dissolving and form a film on mucous 
membranes. 
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CHRONIC EXPOSURE/CARCINOGENICITY:  Not known. 
 
SIGNS AND SYMPTOMS OF OVEREXPOSURE: May cause mechanical irritation.  Will tend to form film on the 
surface of the eye causing blurred vision.  Skin irritation.  It may accumulate on linings of the nose and lungs 
resulting in dryness & coughing.  May start dissolving and form a film on mucous membranes. 
 
AGGRAVATION OF PRE-EXISTING CONDITIONS:  May aggravate pre-existing respiratory conditions or 
allergies.   

 
POTENTIAL ENVIRONMENTAL EFFECTS:  Avoid water if material is spilled; water will dissolve chitosan lactate 
forming a thick viscous solution or gelatinous mass. 

 

SECTION 4:  FIRST AID MEASURES 

 
FIRST AID PROCEDURES 

 
EYE CONTACT:  Remove contact lenses (when applicable) and flush eyes with water for 15 minutes. Get medical 
attention if irritation persists. 
 
SKIN CONTACT:  Wash with soap and water. Get medical attention if irritation develops or persists. 
 
INHALATION:  If exposed to excessive levels of dust, remove to fresh air and get medical attention if cough or 
other symptoms develop. 
 
INGESTION:  Never give anything by mouth to an unconscious person. If swallowed, do not induce vomiting. Give 
large quantities of water. If available give several glasses of milk. Call a physician or poison control center 
immediately. 
 

NOTE TO PHYSICIANS: None. 
 

SECTION 5:  FIRE FIGHTING MEASURES 

 
FLASH POINT: Not available       AUTOIGNITION TEMPERATURE: Not available 
UPPER FLAMMABLE LIMIT:  Not available LOWER FLAMMABLE LIMIT:  Not available  
FLAMMABLITY CLASS (OSHA): Not applicable FLAME PROPAGATION/BURNING RATE: Not available 

 
UNIQUE FIRE PROPERTIES:  Keep away from oxidizing agents and avoid open flames.  Product may ignite at 
temperatures in excess of 400°F.  Depending on moisture content and particle size, airborne dust of Chitosan lactate 
might explode in the presence of an ignition source.  It is comparable to flour and wood dust. 
 
HAZARDOUS COMBUSTION PRODUCTS:  None known 
 
EXTINGUISHING MEDIA:  Water spray, CO2 (carbon dioxide), foam or dry chemical. 
 
PROTECTION OF FIREFIGHTERS: Do not enter confined fire space without full bunker gear (helmet with face shield, 
bunker coat, gloves and rubber boots), including a positive pressure NIOSH approved self-contained breathing 
apparatus.  Water may be used to keep fire-exposed containers cool until fire is out. 
  

SECTION 6:  ACCIDENTAL RELEASE MEASURES 

 
PERSONAL PROTECTIVE EQUIPMENT:  See Section 8 (Personal Protective Equipment). 
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ENVIRONMENTAL PRECAUTIONS:  AVOID WATER; water will dissolve chitosan lactate forming a thick viscous 
solution or gelatinous mass. 
 
METHODS FOR CLEANING UP:  The material may be vacuumed or collected for recovery or disposal. 

  

SECTION 7:  HANDLING AND STORAGE 

 
SAFE HANDLING RECOMMENDATIONS 

 
VENTILATION: Use with adequate ventilation. 
 
FIRE PREVENTION: No special requirements. 
 
SPECIAL HANDLING REQUIREMENTS: None. 

 
SAFE STORAGE RECOMMENDATIONS 

 
CONTAINMENT: Keep container closed when not in use.   

 
STORAGE ROOM RECOMMENDATIONS: Store in cool, dry areas and away from incompatible substances. 
 
INCOMPATIBLE MATERIALS: Strong oxidizing agents. 
 
STORAGE CONDITIONS: Store in cool, dry areas and away from incompatible substances. 
 

SECTION 8:  EXPOSURE CONTROLS/PERSONAL PROTECTION 
 

ENGINEERING CONTROLS: No special ventilation is required. None required under normal conditions of use. 
 
PERSONAL PROTECTIVE EQUIPMENT (PPE) 

 
EYE/FACE PROTECTION:  For operations where eye contact can occur, wear safety glasses. 
 
SKIN PROTECTION:  For operations where skin contact can occur, wear impervious rubber or neoprene apron. 
 
HAND PROTECTION: For operations where hand contact can occur, wear impervious rubber or neoprene gloves. 
 
RESPIRATORY PROTECTION: If dust is generated, a dust mask may be needed.  A respiratory protection 
program that meets OSHA’s 29 CFR 1910.134 and ANSI Z88.2 requirements must be followed whenever 
workplace conditions warrant a respirator’s use. 
 
GOOD HYGEIENE/WORK PRACTICES:  Always follow good hygiene/work practices by avoiding vapors or mists 
and contact with eyes and skin.  Thoroughly wash hands after handling and before eating or drinking.  Always 
wear the appropriate PPE when repairing or performing maintenance on contaminated equipment. 

 
EXPOSURE GUIDELINES 

 
PERMISSIBLE EXPOSURE LIMITS 

INGREDIENT
CAS NO. 

OSHA WISHA ACGIH (TLV) 
TWA STEL TWA STEL TWA STEL 
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Not Applicable Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

SECTION 9:  PHYSICAL AND CHEMICAL PROPERTIES 

COLOR:  Off-white. SHAPE: Fine powder. 
PHYSICAL FORM:  Fine powder. ODOR:  None 
pH:  Not available VAPOR PRESSURE:  Not available 
VAPOR DENSITY:  Not available BOILING POINT:  Not available 
MELTING POINT: Not available FREEZING POINT:  Not available  
SOLUBILITY IN WATER:  Soluble SPECIFIC GRAVITY OR DENSITY:  Not available 

NOTE:  These physical data are typical values based on material tested but may vary from sample to sample. Values 
should not be construed as a guaranteed analysis of any specific lot or as specifications. 

SECTION 10:  STABILITY AND REACTIVITY 

CHEMICAL STABILITY:  Stable. 

CONDITIONS TO AVOID:  None known. 

MATERIALS TO AVOID (INCOMPATIBILITY):  Strong oxidizing agents. 

HAZARDOUS DECOMPOSITION PRODUCTS:  None known. 

HAZARDOUS POLYMERIZATION:  Not known. 

SECTION 11:  TOXICOLOGICAL INFORMATION 

ORAL LD50 (mice):  >10g/kg 

DERMAL LD50 (rabbit):  Not available. 

SKIN IRRITATION:  Not available. 

EYE IRRITATION:  Not available. 

SKIN SENSITIZATION:  Not available. 

ADDITIONAL INFORMATION:  Not available. 

SECTION 12:  ECOLOGICAL INFORMATION 

ECOTOXICITY (in water):   
Acute Toxicity 
 Daphnia:  LC50 – 135 mg/L 
 Daphnia:  LC25 – Not Calculable 
 Fathead Minnows: LC50 – 22.8 mg/L 
 Fathead Minnows: LC25 – 16.9 mg/L 
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 Rainbow Trout: LC50 – 6.4 mg/L 
 Rainbow Trout: LC25 – 4.4 mg/L 

Chronic Toxicity 
 Rainbow Trout: LC50 (survival) – 5.3 mg/L, 7 days 
 Rainbow Trout: LC25 (survival) – 4.8 mg/L, 7 days 
 Rainbow Trout:  EC25 (biomass) – 3.5 mg/L, 7 days 
 Fathead Minnows: LC50 (survival) – 25.4 mg/L, 7 days 
 Fathead Minnows: LC25 (survival) – Not Calculable 
 Fathead Minnows:  EC25 (biomass) – 13.9 mg/L, 7 days 

MOBILITY:  Not available. 

PERSISTENCE AND DEGRADABILITY:  Not available. 

BIOACCUMULATIVE POTENTIAL:  Not available. 

ADDITIONAL INFORMATION:  Not available. 

SECTION 13:  DISPOSAL CONSIDERATIONS 

If this product as supplied becomes a waste, it does not meet the criteria of a hazardous waste as defined under the 
Resource Conservation and Recovery Act (RCRA) 40 CFR 261.  Please be advised that state and local requirements 
for waste disposal may be more restrictive or otherwise different from federal regulations.  Consult state and local 
regulations regarding the proper disposal of this material. 

NOTE:  Chemical additions, processing or otherwise altering this material may make the waste management 
information presented in this MSDS incomplete, inaccurate or otherwise inappropriate. 

SECTION 14:  TRANSPORT INFORMATION 

U.S. DEPARTMENT OF TRANSPORTATION (DOT): 

Proper Shipping Name:    Not Regulated 
Hazard Class:   Not Regulated 
Identification Number (UN Number): Not Regulated 
Packing Group (PG):    Not Regulated 

SECTION 15:  REGULATORY INFORMATION 

TSCA STATUS: Listed    

CERCLA REPORTABLE QUANTITY (RQ):   

CHEMICAL NAME RQ 

Not applicable Not applicable 

SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (EHS): 

CHEMICAL NAME TPQ RQ 
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Not applicable Not applicable Not applicable 

SARA TITLE III SECTION 311/312 HAZARD CATEGORIES:  Does this product/material meet the definition of the 
following hazard classes according to the EPA ‘Hazard Categories’ promulgated under Sections 311 and 312 of SARA 
Title III? 

ACUTE HEALTH 
HAZARD 

CHRONIC HEALTH 
HAZARD FIRE HAZARD REACTIVE HAZARD SUDDEN RELEASE 

OF PRESSURE 
YES NO NO NO NO 

SARA TITLE III SECTION 313 TOXIC CHEMICALS INFORMATION: 

CHEMICAL NAME CAS NO. CONCENTRATION (%) 

Not applicable Not applicable Not applicable 

CALIFORNIA PROPOSITION 65:  The following chemical(s) is/are known to the state of California to cause cancer or 
reproductive toxicity: 

CHEMICAL NAME CAS NO. CONCENTRATION (%) 

Not applicable Not applicable Not applicable 

SECTION 16:  OTHER INFORMATION 

REVISION INFORMATION:   
MSDS sections(s) changed since last revision of document: 

 None, this is a new MSDS. 

DISCLAIMER: 
*************************************************************************************************************************************** 
The above information is based upon information HaloSource, Inc. believes to be reliable and is supplied for 
informational purposes only. HaloSource, Inc. disclaims any liability for damage which results from the use of the 
above information and nothing contained therein shall constitute a guarantee, warranty (including fitness for a 
particular purpose) or representation with respect to the accuracy or completeness of the data, the product described 
or their use for any specific purpose even if that purpose is known to HaloSource, Inc. The final determination of the 
suitability of the information, the manner of use of the information or product and potential infringement is the sole 
responsibility of the user. 
*************************************************************************************************************************************** 

MSDS PREPARED BY:  Jeremy Heath, EH&S Manager 
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Material Safety Data Sheet 

Section 1 - Product Identification and Use 

Product Identifier: GRANULAR ACTIVATED CARBON (GAC)

Description:  Black granule, pellet or powder, activated carbon  

Product Use:  Water filtration & treatment/air treatment 

Manufacturer's Name:    Supplier's Name:
  PICA USA Inc.     AWI (Anthratech Western Inc.) 

432 McCormick Boulevard    4450 – 46 Avenue, SE 
Columbus, Ohio 43213-1585   Calgary, Alberta T2B 3N7 

  Phone: [614] 864-8100    Emergency Phone: [403] 255-7377 
     Emergency Phone: [800] 424-9300   

* Activated Carbon is manufactured by PICA USA Inc. and is distributed by AWI. 

Section 2 - Hazardous Ingredients 

This material is composed of 100% activated carbon.  Caution should be taken not to inhale dust.
CARBON: LD50-Oral:  N/A  C.A.S. #:   7440-44-0 

LC50:   N/A  Range % (w/w):  90-100 
LD50-Dermal:  N/A  T.L.V.:   3.5 mg/cu.m  

Section 3 - Physical Data 
Boiling Point:  N/A   Incompatibility:  Avoid contact with strong oxidizers 
Solubility in Water: Not soluble  Flash Point: N/A 
Specific Gravity:  0.30 - 0.50 @ 25 °C Stability:  Stable 
Melting Point:  3500 °C   pH:  8-10, 10% suspension in water 
Appearance and Odour: Odourless black solid, flake, granule or pellet, no odour   

Section 4 - Fire and Explosion Data 

Flash Point:  N/A  Extinguishing Media: Water, foam, CO2 , or dry chemical 
Upper Flammable Limit: N/A  Lower Flammable Limit: N/A 

General Fire Hazards: When exposed to air activated carbon can be a potential fire hazard because of its very high 
surface area and absorptive capacity.  Accumulation of airborne dusts may present an explosion or 
fire hazard in the presence of an ignition source. 

Hazardous Combustion Products:  Upon combustion, this product may emit carbon monoxide, carbon dioxide and/or low 
molecular weight hydrocarbons.  Other materials absorbed onto the carbon may also be released 
during combustion. 
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Section 5 - Reactivity Data 

Stability:   Stable 
 Incompatibility:  Oxidizers, nitric acid, hydrogen, peroxide, metals, oxosalts, potassium, nitric acid, sodium 

sulphide, halogens, oxygen, ozone bromates, chlorates, iodates and nitrates.
Hazardous Polymerization: Will not occur 
Hazardous Decomposition: Normal combustion 

Section 6 - Toxicological Properties 

Potential Health Effects:
 Eye Contact:    Contact may produce mechanical eye irritation. 

Skin Contact:    Skin irritation would not be expected from single short term exposure to this product.  Prolonged 
or repeated contact may produce some irritation. 

Ingestion:    Ingestion of this product may cause gastrointestinal irritation, nausea, vomiting and constipation.  
Small amounts of this product in solution, if aspirated into lungs, may cause mild to severe 
pulmonary injury, possibly death. 

 Inhalation:    Chronic inhalation may produce carbon deposition in the lungs.  Oral LD50 rats: >5g/kg. 
 No carcinogenicity data available for this product. 

Section 7 - Preventative Measures 

Spilled or released material may be swept up and discarded or repackaged 
 Waste Disposal:  Non toxic.  Dispose of in accordance with all federal, provincial and local regulations. 

Handling/Storage:  Provide adequate ventilation.  Store away from heat, ignition sources, combustible materials and 
incompatible materials. 

CAUTION! Wet activated carbon removes oxygen from the air causing a severe hazard to workers in confined spaces.  
Sampling and work procedures for low oxygen levels should be taken whenever workers may be entering carbon vessels, 
enclosed, or confined spaces.  All federal, provincial, and local regulations should be observed. 

Respiratory:  Wear approved dust and mist respirator NIOSH/OHSA  
Eyes:   Approved safety glasses with side shields must be worn at all times.   
Gloves:   (protective) None required 
Ventilation:  Local exhaust 
Clothing: Proper work clothing to be worn to prevent skin contact 
Hygiene:   Maintain clean environment 

Section 8 - First Aid Measures 

Eyes:  Immediately flush eyes with plenty of water for at least 15 minutes.  Seek medical attention if irritation persists. 
 Skin:  Wash with soap and large amounts of water.  If irritation persists, seek medical attention. 

Ingestion: If material is swallowed, get immediate medical attention or advice – DO NOT induce vomiting unless 
instructed to do so by medical personnel. 

Inhalation: Remove source of contamination or move victim to fresh air.  Seek medical attention if irritation persists. 

Section 9 - Preparation of Date of MSDS 

Prepared by:      Kellsie Donaldson (Safety Officer) 
   AWI, 4450 – 46 Ave SE; Calgary, AB  T2B 3N7 
Telephone Number: [403] 255- 7377 
Date Prepared:  January 13, 2010 

The information contained herein is accurate to the best of our knowledge.  However, data, safety standards and government regulations are 
subject to change, and conditions of handling, use or misuse of this product are beyond our control.  Users should satisfy themselves that they are 
aware of all of the current data relevant to their particular use.
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Attachment 2
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Unknown Materials Response 

 
 

 
PURPOSE: 

 
The purpose is to give guidelines to the responder when responding to an incident 
involving an unknown materials response. Procedures serve as a general framework for 
systematically resolving an unknown materials emergency and provide proper techniques 
for clean-up of the incident. The following 8 step procedure is used to guide the responder 
through the proper decision-making process as situations and tactics may change at each 
specific incident. 

 
PROCEDURE: 

 
1. Site Management and Control 
Upon arrival at the scene, the incident supervisor should: 

a. Position personnel and vehicles upwind and upgrade. 
b. Determine the extent of the hazard area. 
c. Secure the perimeter and deny entry. 
d. Control ignition sources immediately. 
e. Designate Hazard Control Zones(Hot, Warm, and Cold Zones) 
f. Identify and communicate to all personnel the site location of the restricted 

area. 
g. Assess the situation and designate an escape route. 
h. Appoint a Site Safety Manager. 
i. Establish a staging area and rehabilitation area and appoint a Staging 

Manager to inventory and control equipment. 
 

2. Identify the Problem 
After Site Management and Control have been established, the site supervisor should 
do the following to identify the problem: 

a. Identify, confirm, and verify ALL of the hazardous materials involved in 
the incident. 

b. Identify if more than one container is involved. 
c. Identify all of the properties of the substance(s) involved using available 

reference material. 
d. Verify concentrations with flammable gas detection and monitoring 

instruments. 
e. If multiple problems exist, prioritize them and make independent 

assignments. 
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3. Evaluate the Hazards and Risks 
 

a. Evaluate health and safety hazards of the products involved. Are other 
hazardous materials involved? 

b. Evaluate environmental conditions (i.e. wind, precipitation, and 
topography) 

c. Monitor the scene to determine the concentrations of contaminants present 
and their approximate location. 

d. Compare the resources available vs. the level required to effectively handle 
the problem. Modifications to the suggested size and perimeters of the 
hazard control zones may be required. 

e. Evaluate the overall incident situation to include: 
i. Previous and current status of the incident. 

ii. Any abdominal conditions observed immediately before the event. 
f. Evaluate the overall condition of the incident scene. 
g. Based upon the hazard and risk assessment evaluation, determine the 

manner in which the incident should be handled and evaluate the 
following concerns: 

i. Toxicity 
ii. Flammability 
iii. Reactivity (of other hazardous materials involved) 
iv. Physical hazards 
v. Chemical properties  
vi.  Exposures 

 
 

4. Select Proper Protective Clothing 
 

a. The selection of the proper type and level of personal protective clothing 
and equipment will depend upon the hazards and properties of the 
material(s) that pose the highest threat to health and safety and the 
objectives to be implemented. 

b. In evaluating the use of specialized protective clothing, the following 
factors should be considered: 

i. The hazard(s) to be encountered, including the specific tasks to be 
performed. 

ii.  The level and type of specialized protective clothing to be utilized. 
iii. The individual(s) who will be using the PPE in a hostile 

environment. 
 
 

5. Develop Plan of Action and Coordinate Resources 
 

a. Verify that Hazard Control Zones have been established and that this 
information has been passed to all on-scene personnel. 

b. Ensure that all internal and external notifications have been made. 
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c. Coordinate all plans for controlling the release with the container owner to 
assure that a coordinated plan of action is safely implemented. 

d. Anticipate accidental ignition. 
e. Exposures should be evaluated and prioritized so that water supplies are 

conserved and used correctly. Local Fire Department should remain on 
scene during clean-up operation in case of accidental ignition. 

f. When safety and action plans have been developed, the NRCES site 
supervisor must have a safety and action plan brief with all NRCES 
on-scene responders prior to all operations. 

 
6. Implement Response Objectives 

a. NRCES personnel would take a discrete sample from the unknown 
container, if appropriate. 

b. NRCES personnel would use air monitoring equipment and a hazard 
categorization kit to field screen the sample. Field screening could include 
but is not limited to: 

 

 
• Explosives 
• Flammable & Combustible Liquids 
• Flammable Solids 
• Oxidizers 
• Corrosives 
• Cyanides in Ionic compounds 
• Sulfides in Ionic compounds 
• Chlorinated Hydrocarbons 

 
NRCES personnel use the Heinz 5-Step Method. The 5-step Method 
provides the necessary information to select proper protective clothing and 
monitoring equipment to safely mitigate a hazardous materials incident. 

 
c. If the material cannot be classified using field screening methods, a sample 

could be transported to a laboratory for a more definitive identification. 
d. Once material has been identified, the containers would be labeled and 

transported to a proper facility for further use or disposal. 
 
 
7. Decontamination and Clean Up Operations 

 
a. The NRCES site supervisor should establish a decontamination area to 

ensure that all responders are properly decontaminated before leaving the 
scene. Maintain SCBA respiratory protection until contaminated protective 
clothing is removed or decontaminated. 

b. Protective clothing contaminated with unknown materials should be dealt 
with the utmost care, until the material is identified. Flushing PPE with 
copious amounts of water will remove residual product. 
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c. If personnel are required to make multiple entries into the hazard area using 
PPE and equipment, they should be observed and evaluated to assure that 
they are fit for re-entry. Personnel not fit for re-entry should be sent to the 
Rehabilitation Area. 

d. A debriefing will be held for those personnel involved in the 
decontamination and clean-up operations as soon as practical. Exposed 
personnel will be provided with information regarding the delayed 
effects of the hazardous substance(s) encountered during the operation. 

 
 
 

 
8. Terminate the Operation 

 
a. The NRCES site supervisor should terminate the operation when all direct 

threats and clean up operations have been completed. 
b. The NRCES site supervisor will account for all personnel before securing 

the site operations. The names and telephone numbers of each person who 
may have been exposed to hazardous materials involved in the operation 
will be obtained and formally documented. 

c. Before leaving the scene, the NRCES site supervisor will ensure that all 
equipment and supplies used during the operation is accounted for and that 
all damaged equipment has been identified. Any damaged equipment will be 
tagged as being "Out of Service". 

d. Conduct an operation debriefing session for all personnel involved. 
e. Prepare and submit required reports and documentation in accordance 

with company policies and procedures. 
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4.7.4 Site Water Management Plan 
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1.0 Introduction  
This document has been prepared on behalf of Gary Merlino Construction Company (GMCC) to meet the 
submittal requirements of the project specifications.  Specifically this document will include information 
to satisfy the Site Water Management Plan, Active Stage Water Treatment Operations & Maintenance 
Plan, Temporary Discharge & Dewatering Plan, Site Water Treatment Plan, Site Water Treatment 
Operation & Maintenance Plan and the Site Water Monitoring/Sampling and Analysis Plan.    

The purpose of this document is to describe how site water will be collected, conveyed and treated to 
ensure site water meets applicable King County Industrial Waste permit limits.  Supporting information 
regarding construction phasing, water quality sampling and analysis, system design considerations, 
system operations and maintenance as well as contingency measures is also included. 

 

1.1 Definitions 
Initially, the Removal Action Design Report defined the types of water encountered during the project as 
the following: 

1. Construction Water is defined as any water encountered or generated from construction 
activities.  This includes remediation stormwater (either from Active or Non‐Active Stage), 
process water, and dewatering liquid. Construction Water shall be treated, sampled and 
discharged to the combined sewer in accordance with the King County Major Discharge 
Authorization provisions for Active Stage discharges or hauled offsite to an approved water 
disposal facility. Construction Water includes the following: 

a. Active Stage Remediation Stormwater is defined as runoff from areas where 
contaminated soil removal is being performed and exposed soil has the potential to 
contribute contaminants of concern to the stormwater. 

b. Non‐Active Stage Remediation Stormwater is defined as runoff from areas where 
contaminated soil removal is complete and can no longer contribute contaminants of 
concern to stormwater runoff. Construction work may not be complete (e.g., final 
paving and planting), but contaminated soil will have been removed and replaced with 
clean fill. 

c. Process Water is defined as any water that is used for concrete saw cutting, comes in 
contact with uncured concrete, or is generated from equipment and/or personnel 
decontamination activities. This includes excess water from dust control activities and 
washwater from street washing activities.  

d. Dewatering Liquid is defined as groundwater encountered in open cuts and trenches 
including the outfall trench.  

 
2. Non‐Contact Stormwater is defined as stormwater runoff from portions of the Project Site that 

have not yet been disturbed (e.g., existing paved streets) or which have been restored to 
“stabilized1” conditions following removal of contaminated soil. Non‐contact stormwater shall 
be sampled and discharged to the combined sewer in accordance with the King County Major 
Discharge Authorization provisions for Non‐Active Stage discharges.   
 
1 “Stabilized” means that soil disturbing activities are complete and that permanent vegetative 
cover is established, or equivalent permanent stabilization measures (e.g., pavement, riprap, or 
geotextiles) have been placed, which will prevent erosion. 
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The Remedial Action Design Report and Project Specifications separate construction stormwater into 

three categories for treatment: 1) Non‐Active Stage Remediation Stormwater which requires presettling 

and storage, 2) Active Stage Remediation Stormwater, process water, and dewatering liquids which 

require presettling, granular activated carbon, and storage, and 3) Non‐Contact Stormwater which 

requires only storage. This was done to provide maximum flexibility in managing construction 

stormwater. However, to simplify things during construction, Non‐Active Stage Remediation Stormwater 

and Non‐Contact Stormwater will be combined and managed as Non‐Active Stage Remediation 

Stormwater (i.e., treated in settling tanks). This reduces the number of storage tank configurations from 

three to two and ensures that all stormwater will be properly treated.  

Neither Non‐Active Stage areas or Non‐Contact areas are likely to contribute contaminants of concern to 

the stormwater runoff. Both of these types of runoff require the same standard of treatment (i.e., 

presettling only) under the King County Major Discharge Authorization, prior to discharge to combined 

sewer. 

For the purposes of this plan and for practicality in the field the above categories have been regrouped 

into shorthand based on the treatment methods for each waste stream.  The two treatment categories 

are: 

1. Active Stage Water ‐ A combination of Active Stage Remediation Stormwater, Process Water, 

and Dewatering Liquids. All water in this category will have a dedicated conveyance line to take 

water from the excavations to the Active Stage Water Treatment System.  

 

2. Non‐Active Stage/Non‐Contact Stormwater ‐ Comingled Non‐Active Stage Remediation 

Stormwater and Non‐Contact Stormwater.  All will be treated in the same manner required for 

Non‐Active Stage Remediation Stormwater shown in  below.  Due to the comingling, emergency 

discharge to the Lower Duwamish Waterway will not be allowed. 
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Figure 1.  Active Stage Water Discharge Requirements (from spec Figure 1‐07.15‐1), modified to show 
the proposed Non‐Active Stage/Non‐Contact Stormwater as a single grouping using the more 
protective treatment and discharge path. 

 

 

1.2Project Team Roles & Contact Information 

Position  Name  Contact # 

Water Treatment Plant Project 
Manager 

Patrick Hafferty  206) 762‐9125 office 
(206) 391‐4938 cell 

Water Treatment Plant Operator  Mike Hebert  (206) 255‐5443 

Superintendent  Dave Bidon  (206) 762‐9125 office 
(206) 255‐2620 cell     

Site Health & Safety Supervisor  Don Robertson  206) 762‐9125 

Water Treatment Vendor  Water Tectonics, Inc.  (425) 349‐4200 

Analytical Laboratory  Analytical Resources, 
Inc. 

(206) 695‐6200 

  

2.0 Site Water Management  
This section discusses how water will be collected and conveyed during the following major construction 
activities.  Construction will occur in phases as shown on the Site Phase Plan in Appendix A.  Sizing 
calculations based on the disturbed area of each phase, associated peak run‐off volumes and flow rates 
are also included in Appendix A.   
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2.1 Excavation & Disposal of Contaminated Soils 
Physical separation of Active Stage Water requiring treatment (Active Stage Remediation, Process Water 
and Dewatering Liquids) from Non‐Active Stage/Non‐Contact Stormwater will be a priority during 
excavation activities.   

1) For detailed information on the soil excavation process and specific handling methods please 
see the project “Waste Transportation and Disposal Plan”.  

2) If an area to be excavated is down gradient from offsite areas and run‐on to the work area may 
occur, berms will be used to divert any storm water sheet flow around the designated work area 
and prevent it from entering the site.  Diverted water will be directed to existing offsite 
drainage. 

3) Sand bag dams (or equivalent berms) will be used to segregate Non‐Active Stage/Non‐Contact 
areas from Active Stage Remediation areas as shown in Figure 2.  A separate pumping system 
will be used to convey Active Stage Water to the treatment system.  Non‐Active Stage/Non‐
Contact Stormwater will be conveyed to the presettling tanks and storage tanks.   

4) All berms and conveyance systems will be inspected at least weekly during dry weather and at 
least daily if run‐off generating rainfall occurs. Maintenance or repairs will occur within 24 hours 
during dry weather and immediately if raining or if rain is predicted. 

5) As the project progresses through the designated phases, berms and conveyance will be 
adjusted/added to provide the protection/segregation described in this plan.  

 

2.2 Trenching & Installation of Permanent Stormwater System 
As described in the previous section physical separation of Active Stage Water and Non‐Active 
Stage/Non‐Contact Stormwater will be a priority during excavation and storm system installation 
activities.   

Excavation and installation of the stormwater system will immediately follow the removal of any 
contaminated soils in the current phase of work.  As such the pumping and conveyance system to the 
Active Stage Water Treatment System will already be in place from the previous excavation activities.  .   
Stormwater will be managed as Active Stage Water in areas to be excavated for street improvements 
and/or drainage system installation that are outside the cleanup limits (e.g., Dallas Ave S west of EU01 
and portions of 16th Ave S).  

1) However, all excavated, native material will be treated as contaminated, and all stormwater at 
open excavation locations will be treated as Active Stage Water.  Additional pumps and 
conveyance will be provided as necessary to ensure all Active Stage Water requiring treatment is 
conveyed to the Active Stage Water Treatment System. 
    

2) All soils from excavation activities will be immediately loaded into a properly equipped truck 
(leak proof, lined if necessary) and hauled off site.  See the “Waste Transportation and Disposal 
Plan” for detailed information on the soil excavation process and specific handling methods. 

3) If an area to be excavated is down gradient from offsite areas and run‐on to the work area may 
occur, berms will be used to divert any storm water sheet flow around the designated work area 
and prevent it from entering the site.  Diverted water will be directed to existing off‐site 
drainage. 
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4) If excavations must be left open at the end of a shift, and contaminated soils or groundwater 
remain, the area will be physically isolated by construction fencing or for trenches steel plates 
will be placed over the top.  All active areas will continue to be segregated with a berm (ATB, 
sand bags, straw wattles).  For more information on access around work areas please see the 
project “Traffic Control Plan”. 

5) Sand bag dams will be used to segregate Non‐Active Stage/Non‐Contact areas from Active Stage 
Remediation shown in Figure 2.  A separate pumping system will be used to convey Active Stage 
Water to the Active Stage Water Treatment System.  Non‐Active Stage/Non‐Contact Stormwater 
will be conveyed separately to the temporary settling tank and permanent detention facility.   

6) All berms and conveyance systems will be inspected at least weekly during dry weather and at 
least daily when run‐off generating rainfall occurs. Maintenance or repairs will occur within 24 
hours during dry weather and immediately if raining or if rain is predicted. 

7) As the project progresses through the designated phases, berms and conveyance will be 
adjusted/added to provide the protection/segregation described in this plan.  

 

2.3 Run‐off from Completed Areas without Live Outfall 
Non‐Active Stage/Non‐Contact Stormwater collected from the completed areas will be collected in the 
newly installed storm system.  The completed section of the storm system will be isolated (plugged) and 
water will be pumped to the Non‐Active Stage/Non‐Contact temporary settling tank and then to the 
existing detention system.    

1) From the time of storm line installation until it is time to complete the Filterrra® and 
bioretention cells, sheet flow will be directed to CB inlets and collect at the downstream end of 
the line at Manhole #1 which will be plugged on the downstream side.  

2) Water will not be allowed to enter the bioretention cells or Filterra® vaults. CBs upstream from 
the bioretention cells will have the outlet pipes plugged and water will be pumped to storm 
structures on the main, bypassing the cells.  Curb spillways and Filterra® vaults located at curb 
line will be blocked with an asphalt or sand bag berm and water will be collected and bypass 
pumped in a similar manner. 

3) Pumps and plugs will be added/relocated as needed. Plug spec sheet is included in Appendix B. 

4) Prior to opening the storm outfall pipe for discharge, pipe runs will be flushed.  The water 
collected at the plug will be pumped to the Non‐Active Stage/Non‐Contact settling tank. If 
sediment is observed it will be removed by hand or with a vactor truck.  Flushing will continue 
until discharge at the settling tank is consistently clear. 

5) Filterra® units will not be put into service before construction is complete, the surrounding area 
is fully stabilized, and the tree has been planted in the unit. 

6) Bioretention cells will not be put into service before construction is complete, the surrounding 
area is fully stabilized, plantings are in place, and authorization is given by the Engineer. 

7) Discharge to surface water via the new outfall will not occur until the entire storm system has 
been installed, cleaned, inspected by City and EPA and EPA has given final acceptance. 
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2.4 Excavation & Installation of New Outfall to Duwamish 
Excavation of the new outfall in the northeast corner of the site will only be undertaken during periods 
of low tides and dry weather.  Segregation measures discussed for all previous sections will be 
implemented as necessary. Intertidal work must be performed between June 15th and August 31st per 
contract requirements. 
 

Figure 2. Excavation Sump & Pumping Diagram 

 3.0 Active Stage Water Treatment System 

PCBs are the primary pollutant of concern associated with the project site.  Therefore, granular activated 
carbon, which is King County’s preferred method for removing PCBs, has been selected as the 
technology for treating water generated during the active stage of site remediation prior to discharge to 
the combined sewer.  The GAC units have been sized based on the expected water volumes following 
manufacturer’s recommendations.   

To prevent blinding of the GAC, the Active Stage Water Treatment System will have sediment removal 
methods upstream of the vessels: one influent tank labelled “Active Stage Water”, 10HP pump, 36”x36” 
4 pod sand filter (or equivalent), and one BF 200 bag filter. Chitosan gelfloc socks will be placed in a 
housing within the plumbing at the outfall to the tank so that contact is made as water enters the tank.  
Placing the gelfloc sock at the high point of the pipe prevents contact with surcharged lines.  Two (Qty 2) 
6000Lb. granular activated carbon (GAC) vessels will be plumbed in lead‐lag configuration after the 
BF200 bag filter.  A detailed system layout diagram is included in Appendix B along with equipment cut‐
sheets.   

 

Clea  Are 
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P 

P 

Non‐Active 
Stage/Non‐Contact 

Settling Tank 
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Sand Bag Dam
( or Equivalent) 
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surrounded by washed rock

Non‐Active 
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Active Stage Water 
Treatment System 

  Active Stage

Piping will be 4” reinforced 

hose or schedule 40 PVC 

NOTE: If sand bag dam is not effective an alternate 

approach to retain contaminated water will be pursued.  
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Figure 3. Active Stage and Non‐Active Stage/Non‐Contact Stormwater Treatment System Process Flow 
Diagrams 

 

The Active Stage Water Treatment System was sized for a throughput of 200 gpm which is 35% more 
capacity than the peak run‐off for the largest disturbed phase (Zone 3, 1.03 acres see Appendix A).  
Overall detention volumes are shown below in Table 1.   Stormwater run‐off by phase is presented in 
Appendix A.  The Existing Holding Tanks will be split‐up to ensure that there is enough capacity for the 
Active and Non‐Active Stage/Non‐Contact run‐off volumes based on each phase (i.e. some will have 
larger Active Stage water volumes, others will have larger Non‐Active Stage/Non‐Contact Stormwater 
volumes and will need more storage capacity).  The specific detention needs for each phase based on 
Active Stage vs Non‐Active Stage/Non‐Contact area is presented in Table 2.      

 

Table 1.  Overall Detention Volumes 

Location  Qty/Volume Each  Total Detention Provided 

Treatment Tanks   2 Tanks – 18,100 gallons  36,200 gallons 

Existing Detention Tanks or Post Treatment 
Holding Tanks  ‐ 10,000 gallon each 

9 Tanks – 10,000 gallons  90,000 gallons 

Note the division of the Holding Tanks will vary by Phase; see Table 2 for tank allocation by 
construction phase.   

Total Volume  126,200 gallons* 

*Note:  During winter months, an additional 18,100 gallon tank will be brought on site for additional 
storage capacity.  At all times, if the holding volume is exceeded, excess stormwater will be hauled 
offsite for disposal.   

 

Dewatering of the 18,100 gallon treatment tanks will be accomplished with pumps suspended a 
minimum of 18” from the bottom of the tank.  Accumulated sediment will be removed when it reaches 

Discharge to KCIW upon confirmation 
of meeting discharge limits

Sand Filter

SF Backwash Water

Pump
10HP

Chitosan Gel-Floc Sock 
Secured in Pipe

Promotes Solids Settling

Active Stage Water 
Treatment Tank –

18,100Gal

Out of spec water returned to Primary Tank

Active Stage Remediation Area

Pump

Bag Filter
Carbon Filters 

6000# Ea

Existing Detention Tanks Labelled
“Treated Active Stage”

Pump

Non-Contact/Non-Active Areas
Existing Detention Tanks Labelled

“Non-Active/Non-Contact”

Emergency Discharge to Duwamish 
NOTE: If Non-Active Stage stormwater is comingled with Non-
Contact stormwater, discharge to the Duwamish is prohibited. 

Non-Active/Non-Contact 
Settling Tank

18,100 gallons

The number of tanks designated Active stage 
and Non-Active/Non-Contact will vary by Phase 

(see Table 2 and Appendix A) 
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a depth of 12” as measured with a “sludge judge” or equivalent tool.  The “Active Stage Treatment” and 
“Non‐Active Stage/Non‐Contact Settling” Tanks will be dewatered to the designated existing holding 
tank(s) at a rate of 200gpm.  This rate provides the 90 minutes of retention suggested in the KCIW 
system sizing guidance for flow through discharge.  

 

Table 2.  Active and Non‐Active Stage/Non‐Contact Detention Volumes by Phase 

Phase  Active Stage  Non‐Active Stage/Non‐Contact 

Zone  Number & Type of Tank(s) 
Total 
Detention

Number & Type of Tank(s) 
Total 
Detention

1  1 Treatment Tank – 18,100 
gallons 
3 Holding Tanks – 30,000 gallons 

48,100 
 

1 Treatment Tank – 18,100 
gallons 
6 Holding Tanks – 60,000 gallons 

78,100 
 

2  1 Treatment Tank – 18,100 
gallons 
 

18,100 
 

1 Treatment Tank – 18,100 
gallons 
9 Holding Tanks – 90,000 gallons 

108,100 
 

3  1 Treatment Tank – 18,100 
gallons 
3 Holding Tanks – 30,000 gallons 

48,100 
 

1 Treatment Tank – 18,100 
gallons 
6 Holding Tanks – 60,000 gallons 

78,100 
 

4  1 Treatment Tank – 18,100 
gallons 
 

18,100 
 

1 Treatment Tank – 18,100 
gallons 
9 Holding Tanks – 90,000 gallons 

108,100 
 

5  1 Treatment Tank – 18,100 
gallons 
1 Holding Tanks – 10,000 gallons 

28,100  1 Treatment Tank – 18,100 
gallons 
8 Holding Tanks – 80,000 gallons 

98,100 
 

Outfall  1 Treatment Tank – 18,100 
gallons 
 

18,100 
 

1 Treatment Tank – 18,100 
gallons 
9 Holding Tanks – 90,000 gallons 

108,100 

As shown above the division of existing Holding Tanks will vary by Phase.  Additional detention will be 
added during winter months.  Decontamination will occur whenever a tank used for Treated Active 
Water is returned to service the Non‐Active Stage/Non‐Contact (see Section 3.3 for procedure). 

 

 

3.1 Active Stage Water Collection & Treatment 
Active Stage Water shall be segregated from Non‐Active Stage/Non‐Contact Stormwater. If there is any 
doubt of whether water came from clean or contaminated area it will be treated as contaminated.  
Specifically any standing water within excavations, including stormwater run‐on and groundwater 
intrusion, will be considered Active Stage Water and pumped to the Active Stage Water Treatment Tank.  
This tank will be labelled “Active Stage Treatment Tank” and will feed the Active Stage Water Treatment 
System.  The Active Stage Water Treatment System will process water from this tank through a sand 
filter, bag filter and carbon filters and to the designated existing detention tanks which will be labelled 
“Treated Active Stage Holding Tanks”.  Treated water will be held in these tanks until testing shows 
compliance with KCIW discharge limits and discharge can be completed without surcharging the 
combined sewer lines.  
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1) Active Stage Water will be collected in the excavation, pumped to the “Active Stage Water 
Treatment Tank”, treated and discharge to the combined sewer per the King County Major 
Discharge Authorization (KCMDA).  Figure 2 shows the Active Stage Water Treatment System 
components.   A site layout with piping layout is included in Appendix C. 

2) GMCC will be responsible for maintaining the system with support from Water Tectonics, Inc. 
(WT).  Specifically WT will provide the Active Stage Water Treatment System and consumables 
(filter bags/ carbon media).  GMCC will operate the system and will be responsible for informing 
WT of any components needing repair and consumables needing replacement. See the “System 
Operation & Maintenance” section for more information. 

3) The Active Stage Water Treatment System is comprised of a chitosan Gel‐Floc housing, 
treatment tank for settling and flow attenuation, sand media filter, one dual bag filter unit for 
removing small soil particles, and two 6000 pound capacity carbon vessels.  Granular activated 
carbon (GAC) media will be used to remove organic compounds.  Water discharged from the 
Active Stage Water Treatment System will pass through a dedicated totalizing flow meter before 
entering the detention facility’s non‐resettable totalizing flow meter.   

4) Water quality sampling will be performed as directed by the KCMDA. Field data logs and reports 
will be maintained daily when discharging and will be available for agency review.  GMCC will 
complete field data logs and collect samples and submit to an accredited third party lab for 
analysis.  Water Tectonics technicians will be available as a back‐up to provide 
sampling/monitoring if necessary. (See “Site Water Monitoring” Section for more detail)   

5) Prior to the initial discharge, samples will be collected and analyzed for parameters stated in the 
KCMDA. These samples will be rushed (48‐hour turn around or less) to prevent delays and the 
need for additional detention. Upon satisfactory test results GMCC will request a conversion 
from batch operation to continuous discharge as presented in the KCMDA.  After receiving 
written approval from KCIW the system will be operated continuously with weekly sampling as 
prescribed in the KCMDA and Site Monitoring Section of this document.  If discharge is stopped 
due to exceedances, necessary corrections will be made the Active Stage Water Treatment 
System and the water will be retreated through the system.  Corrections may include additional 
equipment including but not limited to additional detention tanks. 

6) Water that does not meet King County discharge requirements will be retreated or trucked 
offsite by Emerald Services to an authorized location for discharge in accordance with all 
federal, state and local regulations. GMCC will not allow any runoff to enter any of the 
permanent stormwater treatment facilities (vegetated depression, bio‐retention cells and 
Filterra® catch basin units) to be constructed under this contract until the site is stabilized and 
approval is granted by the onsite engineer. 

7) If the 35 gpm or 50,000 gpd capacity is reached and/or is likely to be exceeded due to excessive 
groundwater or weather patterns additional detention will be mobilized.  Work will cease and 
water will be hauled offsite until additional detention tanks can be mobilized and/or rainfall 
subsides and discharge can continue without surcharging the combined sewer system. 

 

3.2 Non‐Active Stage/Non‐Contact Stormwater Conveyance & Treatment 
Non‐Active Stage/Non‐Contact Stormwater will be pumped from the site area to the temporary 
treatment tank for settling labelled “Non‐Active Stage/Non‐Contact”.  After settling, water will be 
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transferred to the designated existing detention tanks labelled “Non‐Active Stage/Non‐Contact 
Stormwater”.      

1) As discussed in Section 2.4 water collected from the completed areas will be collected in the 
newly installed storm system.  The completed section of the storm system will be isolated 
(plugged) and water will be pumped to the Non‐Active Stage/Non‐Contact temporary settling 
tank and then to the existing detention system.   Water from yet to be disturbed areas will 
continue to be collected in the existing system and conveyed to the settling tank via the existing 
conveyance lines and the designated Non‐Active Stage/Non‐Contact conveyance plumbing. 

2) Water quality sampling will be performed monthly as directed by the Engineer and KCMDA. 
Field data logs and reports will be maintained daily when discharging and will be available for 
agency review.  GMCC will complete field data logs and collect samples and submit to an 
accredited third party lab for analysis (See “Site Water Monitoring” Section for more detail).   

3) Monthly sampling will continue with rush turn around and any results above discharge limits 
would immediately stop discharge.  If discharge is stopped due to exceedances, necessary 
corrections will be made.  Corrections may include additional cover methods or further 
stabilization of remediated areas to be completed, or additional equipment including but not 
limited to additional detention tanks. 

4) Water that does not meet King County discharge requirements will be routed through the Active 
Stage Water Treatment system or will be trucked offsite by Emerald Services to an authorized 
location for discharge in accordance with all federal, state and local regulations. 

5) Should total PCB concentrations exceed 0.1ug/L in any of the Non‐Active Stage/non‐contact 
stormwater samples, GMCC will immediately notify the Engineer and take actions(s) to improve 
site BMPs such as controlling dust emissions and trackout to control the release of contaminants 
onto the adjacent streets. Any water that exceeds the KCMDA limits will be processed through 
the Active Stage Treatment System or trucked offsite for disposal at an authorized facility. 

6) If the 35 gpm or 50,000 gpd capacity is reached and/or is likely to be exceeded due to excessive 
groundwater or weather patterns discharge will cease.  Work will cease and water will be stored 
onsite (pumping will cease if tanks are full) until additional detention tanks can be mobilized 
and/or rainfall subsides and discharge can continue without surcharging the combined sewer 
system. 

7) Because Non‐Active Stage stormwater is comingled with Non‐Contact Stormwater, emergency 
discharge to the Duwamish is strictly prohibited.  

3.3 Equipment Decontamination & Residuals Management 
The following section discusses how the Contaminated Water Treatment system, residual solids, 
filtration media and equipment components will be decontaminated. It is expected that the 
Contaminated Water Treatment system will be the last system to be decontaminated and will accept 
and treat the rinse fluids used to decontaminate site equipment and tools.  Specific procedures for 
decontamination of excavation equipment, hand tools, etc. can be found in the project’s “Site Specific 
Health and Safety Plan”.  

Residual Solids and Media Disposal 

1) If sampling indicates that the lead carbon vessel is experiencing break though and needs to be 
replenished, a GAC profile will need to be created prior to change out of carbon media.  The 
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GAC profile will be created by collecting sampling spent carbon media and delivering to ARI for 
waste profile analysis.  This profile is necessary before the media can be removed by Emerald 
Services.  

2) If during the project the sediment level observations indicate that accumulated solids need to 
be removed, a profile will be created as described above for GAC. 

3) Used bag filters will be disposed of as contaminated waste according to the project 
specifications and the “Waste Transportation and Disposal Plan”.  

4) At the end of the project a residual solids profile will be created by collecting samples of the 
sediment in the Active Stage Water Treatment Tank, sand filter media and carbon media.  
Samples will be delivered to ARI for waste profile analysis.  This profile is necessary before the 
media can be removed by Emerald Services. 

5) Emerald Services vactor services will then remove and dispose of sediment in tanks, spent 
media (sand/carbon) and decontamination fluids within the tanks/vessels.  

Decontamination Procedures for Water Treatment Equipment – Piping & Pumps 

1) Partially fill decontaminated tank with water from municipal source water. 
2) Run water from clean reservoir through pumps and into “contaminated tank(s)”.  Use enough 

water to fully flood all lines and rinse for a minimum of 5 minutes.   
3) Perform visual wipe test, repeat step two until wipe comes back clean. 
4)   Decontamination water will be hauled and disposed of offsite.  Residual solids will be sampled, 

analyzed, and disposed of offsite. 
 

Tank/Vessel Decontamination 

During the project if an existing detention tank(s) that has been used for “Treated Active Stage” water 
needs to be converted to a Non‐Active Stage/Non‐Contact tank the following procedure will occur:  

1) Pressure wash interior of tanks with water from a municipal source. Remove fluids and solids as 
they accumulate with vactor or pump to Active Stage Treatment Tank. 
 

At the end of project the Active Stage Treatment and Non‐Active Stage/Non‐Contact Settling Tanks as 
well as the filter housings and vessels will be cleaned as follows: 

1) Remove all solids from tanks/vessels (see previous section on Residual Solids Removal) 
2) Pressure wash interior of tanks/vessels with water from a municipal source. Remove fluids as 

they accumulate with vactor or pump to appropriate collection system. 
3) Perform visual wipe test, repeat step two until wipe comes back clean.  

4)    Decontamination water will be hauled and disposed of offsite.  Residual solids will be 
sampled,         analyzed, and disposed of offsite. 

4.0 Water Treatment Operations and Maintenance Plan 
Water Tectonics (WT) will deliver, set‐up and test the treatment equipment.  During the mobilization 
phase WT will work closely with the GMCC’s Water Treatment Plant Operator to ensure that the 
operational procedures and set‐points are understood.  WT will be available and assist during the first 
week of system operations.  Once GMCC is proficient in operations WT will turn over operation and be 
available for technical support.  A description of daily start‐up and operational activities is included 
below.  King County requires that this plan be submitted for approval no later than 60 days prior to 
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discharge of construction water to the combined sewer.  The plan was submitted to King County on April 
13, 2015 and subsequently approved on April 15, 2015. More detailed water treatment equipment 
information can be found in product cut sheets in Appendix B. 

For qualifications of the water treatment operations personnel, please reference Appendix G.   

For emergency contact information, please reference Section 1.2.   

For contingency plans for site water management in case of treatment system failure, please reference 
section 4.4. 

4.1 Visual Inspection at Start‐Up (whenever system is turned on) 
1. Visually inspect hydraulic fittings for damage or leakage and note observations; replace if 

needed. 
2. Visually observe all exterior (influent/effluent) piping for damage or leakage. 
3. Visually inspect control panels for dents, scratches, or other damage. 
4. Visually inspect the Chitosan Gelfloc, sand media filter, bag filter and GAC housings for damage. 

If damage or leakage is observed, photograph the leakage, contain leak and notify the project 
manager immediately. 

5. Measure sludge accumulation in Active Stage Treatment and Non‐Active Stage/Non‐Contact 
Settling Tanks with sludge judge (Appendix B) or similar apparatus. 

6. Visually inspect the pressure gauges for leaks or damage 
7. Ensure all electric power cords are plugged in as necessary. 

4.2 Operations Procedures 
1. Record volume discharged on Active Stage Treatment flow meter and the existing detention 

tanks outfall flow meter.  Double check this is the same as the final readings from the last 
discharge.  At onset of initial discharge photo document readings on both meters. 

2. Open all influent and effluent isolation valves (recirculation/discharge). Be certain that valves 
are manually in the open position to feed the holding tank and that the valve to empty the 
holding tank is closed 

3. Turn on main power to pump. 
4. Turn on influent pump and adjust valve to desired flow rate (noted on flow meter). System may 

require a significant time to fill pipes, valves and sandfilter pods before pressure readings are 
accurate.  

5. Set sand filter backwash intervals.  Set pressure differential to a maximum of 10‐15 psi. This will 
allow the sandfilter to automatically backwash at pre‐set psi differential should backwash set 
time intervals not be sufficient to clean the filter beds. Refer to sandfilter manufacturer manual 
for details. 

6. Collect samples to verify treated water meets KCIW discharge limits (see Site Water Monitoring 
section for details).  

7. FOR BATCH OPERATIONS ‐ If test results indicate that KCMDA limits have been met, and upon 
authorization by the Engineer and KCIW, manually turn valves to allow discharge. Once 
continuous discharge is authorized, discharge as needed per the KCMDA. 

8.  Observe flow meter/totalizer reading to ensure flow rate is below 35 gpm. 
9. Inspect discharge at MH078‐126 located on S. Donovan Street between 12th Ave S and 14th Ave 

S. to ensure that there is no surcharging of the system.  If surcharging, slow processing rate by 
closing valves and stop completely.   
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10. Discharge will only occur during dry weather and after any surcharge conditions from previous 
storms have passed. Maximum daily discharge volume is 50,000 gallons. 

11. Record all system observations, maintenance activities and final discharge volumes form both 
flow meters on the Daily Log sheet.   

12. If test results indicate that discharge limits have not been met proceed to next section, 
“System/Operation Modifications in the Event of a Water Quality Exceedance”. 

13. A backup generator will be kept with the spare parts and mobilized in the event of a power 
failure (see Section 4.5 for location) 
 

4.3 Routine System Inspections 

The Active Stage Water Treatment System will be inspected prior to operation as described above in 
Section 4.1. Once operational, the system will be inspected at least twice per shift.  If the system is non‐
operational for extended periods due to dry weather the system will still be inspected at least weekly to 
ensure it will be able to function as designed when needed.  
 
The Plant Operator will inspect the following at least weekly in non‐operational due to dry weather: 

 Hoses and plumbing for leaks and damage 

 Pressure gauges and flow meters for leaks or damage 

 Vessel ports and connections for leaks or damage – ensure properly closed/sealed 

 Sample ports – ensure properly closed 

 Sediment depth with sludge judge or similar apparatus. 

4.4 System/Operation Modifications in the Event of a Water Quality Exceedance 
If water quality benchmarks are exceeded the operator of the Active Stage Water Treatment System will 
immediately stop discharge.  An exceedance of water quality will immediately trigger a review of site 
conditions including but not limited to site BMPs, segregation of active stage and Non‐Active Stage/Non‐
Contact Stormwaters, and operational settings of Active Stage Water treatment system. Below is a list of 
troubleshooting items. 

 Table 3.  Troubleshooting/Corrective Actions 

Parameter  Actions Taken/Modifications 

All   Ensure treatment system is functioning properly, make any necessary repairs 
and/or perform maintenance. 

TSS  Slow down treatment system (increase settling) 
Add additional Chitosan Gel‐Floc housing prior to Active Remediation 
Treatment Tanks. Change out bag filters.  Provide additional Active 
Remediation Treatment Tanks 

PCBs  Total PCBs in the treated water shall be reduced as the PCBs associated with 
particles are removed.  If PCBs are exceeded then additional sampling and 
testing shall be performed between the GAC vessels to determine if the GAC 
needs to be replaced.  
Should PCB concentrations exceed 0.1ug/L in any of the Non‐Active Stage/non‐
contact stormwater samples, GMCC will immediately notify the Engineer and 
take actions(s) to improve site BMPs such as controlling dust emissions and 
trackout to control the release of contaminants onto the adjacent streets. 

Flow (discharge 
rate) 

Provide additional detention.  Revisit segregation of Active Remediation/Non‐
Contact areas to ensure that water volumes are be minimized. 
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Once site conditions have been assessed and any corrections made, treated water will be re‐sampled for 
compliance.  Discharge will not occur until satisfactory results are obtained.  See Site Water Monitoring 
section for complete sampling protocol and discharge limits.   

 

4.5 Spares List 

The following materials will be kept onsite or at the GMCC facility located at 9125 10th Ave S, Seattle, 
Washington 98108 which is approximately 5 minutes from the project site: 

 10 bag filters 

 2 sump pumps 

 2 Chitosan Gel‐Floc Socks 

 25 feet of 4”schedule 40 PVC pipe and associated couplers 

 Back‐up generator (56kva) 
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5.0 Site Water Monitoring Plan 
All site water will be discharged to the combined sewer system and must meet KCIW permitted 
discharge limits and sampling frequencies.  A copy of the KCMDA is included in Appendix D. 

5.1 BMP Performance Trigger 

Should total PCB concentrations exceed 0.1ug/L in any of the Non‐Active Stage/Non‐Contact 
Stormwater samples, GMCC will immediately notify the Engineer and take actions(s) to improve site 
BMPs such as controlling dust emissions and trackout to control the release of contaminants onto the 
adjacent streets. Any water that exceeds the KCMDA limits will be processed through the Active Stage 
Treatment System or trucked offsite for disposal at an authorized facility. Please also reference Section 
3.2 for further details.  

5.2  Discharge Limits 
King County Industrial Waste Limits per Major Discharge Authorization 4072‐06 are summarized below.  
All Construction Stormwater as defined in the introduction must be treated and discharged to the 
combined sewer system.   

 

Table 4. King County Industrial Waste Discharge Limits 

Parameter  Instantaneous Maximum  

Settleable Solids (Imhoff Cone)  7 ml/L 

PCBs, per Aroclora  0. 56 ug/L 

Hydrogen Sulfideb  10 mg/L 

Lower Explosive Limitb.c  B 

a. Only required if operating criteria are exceeded. Per the permit Operating Criteria is defined as “…no 
odor of solvent, gasoline or hydrogen sulfide (rotten egg), oil sheen, unusual color or visible turbidity.  
The discharge must remain translucent.” 

b. At no time shall two successive readings on an explosive hazard meter at the point of discharge into 
the system (or at any point in the system) be more than 5%, not any single reading be more than 10% 
of the lover explosive limit (LEL) of the meter. 

 

Because Non‐Active Stage Stage Stormwater will be comingled with Non‐Contact Stormwater, 
discharge to the Lower Duwamish Waterway is prohibited. 

 

 

5.3 Sampling Locations, Frequency & Analytical Methods 
All Active Stage Water will be treated and stored in the designated tanks while batch composite 
sampling is performed to confirm compliance with KCMDA #4072‐06 discharge limits.  Once the 
treatment process has been confirmed by batch testing (meeting the PCB discharge limit per Aroclor of 
0.56 ug/L), a request for continuous discharge will be made to KCIW.  Upon written notice (email) from 
KCIW the Active Stage Water Treatment System may continuously discharge so long as weekly 
composite samples are collected and analyzed as described in the permit and in the table below.   Non‐
Active Stage/Non‐Contact tanks can be discharged continuously as long as monthly sampling is 
performed as described in the permit and summarized in the table below. 
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Table 5 "Active Stage Water“ Water Quality & Quantity Monitoring Criteria 

Location  Parameter  Sample Type  Frequency  Method 

Influent of lead 
carbon vessel 

PCBs  Composite a   Weekly for continuous 
discharge 

SW8082A 
analyzed at 
Analytical 
Resources Inc. a 
Washington State 
Accredited Lab. 
Detection Limit 
0.01ug/Ld 

Effluent of lead 
carbon vessel 

PCBs  Composite a  Weekly for continuous 
discharge 

Effluent of lag 
carbon vessel 

PCBs  Composite a  EACH BATCH INITIALLY,b 
then Weekly for 
continuous discharge 

  “Treated Active 
Stage Water 
Holding Tank” 
Outfall 
 

Daily discharge 
volume 

Meter 
Reading 

Daily  NA 

Maximum daily 
discharge volume 

Meter 
Reading 

Monthly  NA 

Total monthly 
Flow 

Meter 
Reading 

Monthly  NA 

Settleable Solids  Grab  Only if operating criteria 
are exceeded c 

Imhoff Cone 

Hydrogen sulfide  Meter 
Reading 

Only if operating criteria 
are exceeded c 

NA 

Explosivity  Meter 
Reading 

Only if operating criteria 
are exceeded c 

NA 

a. Composite samples comprise four or more grab samples of equal volume collected at least 15 
minutes apart and no more than 2 hours apart throughout the batch treatment.  If four samples 
cannot be collected due to a short duration batch. grabs will be collected 15 minutes apart for the 
duration of the batch.  All grab samples will be delivered to the lab who will then mix the composites 
prior to analysis. 

b. After the Active Stage Water Treatment System effectiveness is confirmed by batch sampling, KCIW 
can be petitioned to allow continuous discharge and upon written approval from KCIW discharge 
may be continuous so long as weekly samples are taken at the three locations specified.  All samples 
will be rushed for 48 hour or less turnaround time.  

c. Per the permit Operating Criteria is defined as “…no odor of solvent, gasoline or hydrogen sulfide 
(rotten egg), oil sheen, unusual color or visible turbidity.  The discharge must remain translucent.” 

d. The daily average (composite sample) PCB discharge limit per Aroclor is 0.56 ug/L. 
 
 

   

 
4-688



GMCC T117 Adjacent Street Clean‐up –6/9/2015 rev 8.0    Page 20 of 27 
 

 

Table 6. “Non‐Active Stage/Non‐Contact” Water Quality & Quantity Monitoring Criteria 

Location  Parameter  Sample Type  Frequency  Method 

“Non‐Active 
Stage/Non‐
Contact” Tank 
Outfall 
 

PCBs  Composite a  Monthly  SW8082A 
analyzed at 
Analytical 
Resources Inc. a 
Washington State 
Accredited Lab. 
Detection Limit 
0.01ug/LC  

Aroclor 1221  Composite a  Monthly 

Aroclor 1232  Composite a  Monthly 

Aroclor 1242  Composite a  Monthly 

Aroclor 1248  Composite a  Monthly 

Aroclor 1254  Composite a  Monthly 

Aroclor 1260  Composite a  Monthly 

Daily discharge 
volume 

Meter 
Reading 

Daily  NA 

Maximum daily 
discharge volume 

Meter 
Reading 

Monthly  NA 

Total monthly 
Flow 

Meter 
Reading 

Monthly  NA 

Settleable Solids  Grab  Only if operating criteria 
are exceeded b 

Imhoff Cone 

Hydrogen sulfide  Meter 
Reading 

Only if operating criteria 
are exceeded b 

NA 

Explosivity  Meter 
Reading 

Only if operating criteria 
are exceeded b 

NA 

a. Composite samples comprise four or more grab samples of equal volume collected at least 15 
minutes apart and no more than 2 hours apart throughout the batch treatment.  If four samples 
cannot be collected due to a short duration batch. grabs will be collected 15 minutes apart for the 
duration of the batch.  All grab samples will be delivered to the lab who will then mix the composites 
prior to analysis. 

b. Per the permit Operating Criteria is defined as “…no odor of solvent, gasoline or hydrogen sulfide 
(rotten egg), oil sheen, unusual color or visible turbidity.  The discharge must remain translucent.” 

c. The daily average (composite sample) PCB discharge limit per Alcolor is 0.56 ug/L.  An additional 
BMP performance trigger of 0.1 ug/L total PCBs for Non‐Active Stage/Non‐Contact Stormwater will 
be followed per project specification as described in Section 3.2. 
 
 
 

5.4 Sample Collection Methods 
All samples will be collected using standard procedures using the sample ports provided.  The 
Washington State Department of Ecology’s “How to do Stormwater Monitoring:  A guide for 
construction sites” is included in Appendix E for reference.  One liter amber glass sample bottles and 
coolers for transport will be obtained from Analytical Resources Inc.  
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Figure 4. Analytical (PCBs) and Field Sampling Locations. 

 

5.4.1 Analytical Sampling ‐ PCBs 
The KCIW authorization allows the permittee to continuously discharge to combined sewer once it has 
been demonstrated that the treatment system is effective at meeting discharge limits and a 
preventative sampling plan has been developed and implemented. Figure 4 shows the sample locations 
for batch (initial) discharge from the Active Stage Water treatment system as well as the additional 
locations that will require weekly monitoring if/when continuous discharge is approved. Figure 4 also 
shows the location of the monthly sample that is required at the outfall of the Non‐Active Stage/Non‐
Contact detention tanks.   The initial batch sampling methods and the transition to ongoing preventative 
sampling for continuous discharge are discussed below. 

Sampling Overview 

1. Batch Mode ‐ Collect four (4) grab samples at least 15 min apart (but no more than 2 hours 
apart) at the sample port located after the lag GAC vessel, prior to the storage tanks.  Four 
grab samples collected during treatment activities in a single 24 hour period will constitute 
one composite sample.  Water will not be released from the storage tanks for discharge 
prior to the receipt of test results meeting the KCMDA.  Three composite samples will need 

Discharge to KCIW 
CSS upon confirmation 
of meeting discharge 

limits

Treated Active Stage Water from Bag Filter 

Granular Activated Carbon(GAC) Filters 

Existing Detention Tanks Labelled
“Treated Active Stage”

Number of tanks determined by Phase

Existing Detention Tanks Labelled
“Non - Active / Non -Contact”

Number of tanks determined by Phase

Emergency Discharge to Duwamish 
NON-CONTACT WATER ONLY 

Non - Active/Non -Contact 
Settling Tank

GAC 
INF

AS -GACINF 
Weeklysampling PCB 
sampling point for continuous 
discharge. Collect four grab 
samples to be composited by 
the lab . 

AS -GACLEAD 
Weeklysampling PCB
sampling point for continuous
discharge. Collect four grab
samples to be composited by 
the lab . 

AS-GACLAG
Batch operation sampling point. Collect 
four grab samples to be composited by the 
lab. This is also the sample location for 
any field measurements that may need to 
be taken 

Weeklysampling PCB sampling point for 
continuous discharge. Collect four grab 
samples to be composited by the lab. 

LEAD LAG

GAC
LAG

GAC 
LEAD 

NANC

NANC 
Weekly sampling PCB sampling point for
continuous discharge. Collect four grab samples to 
be composited by the lab.
This is also the sample location for any field 
measurements that may need to be taken for the 
NON - ACTIVE/NON-CONTACT treatment system.

EXISTING DETENTION 
SYSTEM FLOWMETER 
Record daily discharge 
volumes and max flow 
rates from flowmeter /
totalizer whenever any 
tanks are discharging .

CONSTRUCTION WATER 
FLOWMETER
Record daily discharge 
volumes and max flow 
rates from flowmeter/
totalizer whenever system 
is operational.
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to be analyzed before the request for continuous discharge can be made.  Note that the 
combining of the 4 grab samples into one composite will be performed by the lab. 

 
2. GMCC will submit the results of the three composite samples to KCIW for review with a 

request for authorization to continuously discharge to the combined sewer system.  Until 
written approval for continuous discharge has been granted by KCIW, discharge shall be by 
batch mode where collected wastewater is batch treated, stored, sampled and only 
discharged to the sewer once sample results indicate compliance with established discharge 
limits.  

 

3. Upon written approval by KCIW (email is sufficient), GMCC can continuously discharge. 
 

4.  Collect weekly composite samples between lead and lag GAC vessels to check for 
breakthrough and have samples run on a 48‐hour turn around or as quickly as possible. 
Sample locations (sample ports will be provided): 

 

a. Influent to Lead GAC vessel 
b. Between lead and lag GAC vessels  
c. Effluent of lag GAC vessel 

 
5. In the event that PCBs are detected in the effluent of lead GAC unit, GMCC will cease 

treatment and discharge to the combined sewer system until GAC change out of the lead 
unit is performed.  

6. PCB discharge limit per Aroclor is 0.56 μg/L. 

7. If performance trigger BMP of 0.1 ug/L is reached from the Non‐Active Stage/Non‐Contact 
storage tanks, the Contractor shall immediately notify the Engineer and take action(s) to 
improve site BMPs such as controlling of dust emissions and trackout to control the releases 
of contaminants onto the adjacent streets.  Reference the Construction Stormwater and 
Erosion Control Plan for potential BMPs to be utilized. (RAWP Section 4.7.1) 
 

Collect four grab samples at least 15 minutes apart (but no more than 2 hours apart) in four separate 1L 
Amber Glass bottles.  Repeat the collection of four bottles at each required sample location.   Figure 4 
shows the sample locations for batch (initial) discharge from the Active Stage Water treatment system 
as well as the additional locations that will require weekly monitoring if/when continuous discharge is 
approved. Figure 4 also shows the location of the monthly sample that is required at the outfall of the 
Non‐Active Stage/Non‐Contact detention tanks.  Each sample bottle will be clearly labeled with the 
project name, sample identification number, type of analysis to be performed, data and time and the 
initials of the person(s) collecting the sample. Place bottles on ice in cooler with appropriate chain of 
custody and deliver to Analytical Resources within 24 hours.  Note that the combining of the 4 grab 
samples into one composite will be performed by the lab. 

5.4.2 Sample Identification 
All samples will be assigned a unique identification code based on a sample designation scheme 
designed to suit the needs of the field personnel, data management, and data users. Sample identifiers 
will consist of two components separated by dashes. The first component is WQ to identify the data as a 

 
4-691



GMCC T117 Adjacent Street Clean‐up –6/9/2015 rev 8.0    Page 23 of 27 
 

water quality sample. The second part will contain the following abbreviations for sample type followed 
by sample number.   

 AS = Active Stage Water   
 NANC =Non‐Active Stage/Non‐Contact Stormwater 

 

 

The third will be the sample location: 

 AS = Active Stage Water  
o GAC INF= before carbon filters 
o GAC LEAD =between carbon vessels after lead vessel 
o GAC LAG = post carbon filtration 

 NANC =Non‐Active Stage/Non‐Contact Stormwater (only has one sample location – at 
outfall of detention tanks. 

Below is a table with sample bottle labels that would be entered on the chain of custody form.  
Examples are given for the first batch sample and monthly sample as well as the weekly sampling once 
continuous discharge has been approved. 

Table 7.  Example Bottle Labels 

Sample ID  Date  Samplers 
Initials 

# of 
Containers 

Parameter  Special 
Instructions 

  Initial Sample Set – Batch  

AS‐GACLAG  4/1/2015  JD  4  PCB  Rush 

NANC  4/1/2015  JD  4  PCB  Rush 

           

  Continuous Sample Set 

AS‐GACINF  4/10/2015  JD  4  PCB  Rush 

AS‐GACLEAD  4/10/2015  JD  4  PCB  Rush 

AS‐GACLAG  4/10/2015  JD  4  PCB  Rush 

NANC  4/10/2015  JD  4  PCB  Rush 

 

5.4.3 Chain‐Of‐Custody Procedures:  

A chain‐of‐custody record will be kept for each sample or batch of samples taken from the site and 
delivered to the laboratory for analysis. The chain‐of‐custody record will be signed by each person who 
has custody of the samples and will accompany the samples at all times. Copies of the chain‐of‐custody 
will be included in laboratory and QA/QC reports. At minimum, the form will include the following 
information:  

 Site Name 
 Samplers name responsible for collecting the sample 
 Sampling types (e.g., composite or discrete grab) 
 Sampling locations  
 Number of sample container shipped  
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 Requested analysis  

 The original chain‐of‐custody form will be transported with the samples to the laboratory. The 
analytical laboratory will also designate a sample custodian who will be responsible for receiving 
samples and documenting their progress through the laboratory analytical process. The laboratory 
sample custodian will ensure that the chain of custody and sample tracking forms are properly 
completed, signed, and initialed upon the transfer of samples.  

5.4.4. Sample Handling and Transport     
Sample coolers and packing materials will be supplied by Analytical Resources Inc. Glass sampling 
bottles will be packed to prevent breakage and separated in the shipping container with bubble wrap or 
other shock‐absorbent material. Ice will then be placed in the cooler to maintain a temperature of 
approximately 4◦C. When the cooler is full/sampling complete, the completed chain‐of‐custody form will 
be placed into a zip‐locked bag and taped on the inside of the lid of the cooler.  

These packaging and shipping procedures are in accordance with U.S. Department of Transportation 
regulations as specified in 49 CFR 173.6 and 49 CFR 173.24. Coolers containing water quality samples for 
analytical analysis will be hand delivered by GMCC personnel to the Analytical Resources Inc., in Tukwila. 

The coolers will be clearly labeled with sufficient information (i.e., name of project, Point of Contact, 
Time, Date, Company name and address) to enable positive identification. 

Once samples have been received by Analytical Resource Inc., samples will be stored under refrigeration 
(4◦C). 

Four 1L bottles per sample location will be delivered to the lab, where the composite will be prepared. 

    

5.4.5 Laboratory Analyses 
Analytical Resources Inc. will prepare an single composite sample for each location from the four 
individual grab samples (bottles) collected at each location.   Composite water quality samples will be 
analyzed for the list of PCBs shown in Tables 5 and 6 earlier in this section.  To satisfy laboratory quality 
control and assurance specifications for this project, Analytical Resources Inc.’s Laboratory Quality 
Assurance Plan (LQAP) has been provided in Appendix F. This LQAP is a detailed document that sets 
forth the policies and procedures that are followed by ARI to ensure that all reported results are 
accurate, precise, comprehensive, complete, legally defensibly and comparable. 

 

5.4.6 Field Measurements   
Field equipment and supplies include sampling equipment, sampling bottles, cooler for storage and 
transport of samples, logbooks, and forms, personal protective equipment, and personal gear. Sampling 
bottles, preservatives, coolers and packaging material will be supplied by Analytical Resources Inc.  

In addition, to the sampling procedures listed above for samples requiring laboratory analytical analysis, 
GMCC will sample and monitor for the general discharge limitations outlined in the King County 
Industrial Waste Program Major Discharge Authorization for this project. GMCC will utilize visual and 
olfactory cues as well as field monitoring equipment (pH meter, and Imhoff Cone) to perform and meet 
the level of field sampling and monitoring required for the Major Discharge Authorization. 
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Operating Criteria under KCIW Major Discharge Authorization: 

There shall be no odor of solvent, gasoline, or hydrogen sulfide (rotten egg odor), oil sheen, 
unusual color or visible turbidity. The discharge must remain translucent. If any of the discharge 
limits are exceeded, GMCC will stop discharging and notify KCIW at 206‐263‐3000.   

pH: Corrosive Substances‐ 

    Limits: 
      Maximum:      pH 12.0 (s.u.) 
      Instantaneous minimum:   pH 5.0   (s.u.) 
      Daily minimum:     pH 5.0   (s.u.) 
 

A sample will be taken to determine the pH range of the water prior to initial discharge. pH will 
be read with a pH meter or strips.   

  

Turbidity/Solids:  

The discharge shall remain translucent; however no numeric turbidity limit is given in the 
permit.  If turbidity is observed a sample will be collected and Settleable Solids will be measured 
to ensure compliance with the 7ml/L discharge limit.  GMCC will immediately notify the 
Engineer and take immediate actions to achieve compliance when sampling indicates discharge 
limits are not met. 

The Settleable solids field test by Imhoff cone must be performed as follows: 

□ Fill Imhoff cone to the one‐liter mark with well‐mixed sample 
□ Allow for 45minutes to settle 
□ Gently stir sides of cone with rod or by spinning and allow to settle for an additional 15 

minutes longer.  
□ Record volume of Settleable matter in the cone as mL/L. 

If violation of any discharge limit or operating criteria is detected in monitoring, GMCC will 
notify KCIW immediately upon receipt of analytical data and any further discharge will be 
stopped. 

Flow Rate/Volume Measurements: 

The existing detention system totalizing flow meter will be used to measure the total daily 
volume discharged and flow rate of all holding tanks discharging to the combined sewer system.  
A second totalizing flow meter will be installed after the lag GAC vessel to measure the amount 
of Active Stage Water treated and discharged to the existing detention system.  Prior to 
discharging from any of the existing holding tanks, the total volume in gallons will be read on the 
meters and recorded. At the end of the discharge the total volume will be read again and 
recorded in the field log book.   KCIW requires that the volumes of Non‐Active Stage/Non‐
Contact and Active Stage water be reported separately.  The volume of Non‐Active Stage/Non‐
Contact Stormwater will be calculated by subtracting the Active Stage volume from the total 
existing detention volume.    
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Flow rate will be recorded at the start of discharge and visually observed while discharging to 
ensure that the maximum flow rate is not exceeded.  If the rate increases, the valves will be 
throttled toward the closed position until the flow rate is 35 gpm or less.  If surcharge conditions 
are observed, discharge will stop until the situation is remedied.  All flow rate adjustments will 
be documented in the field log book.   

Max flow rate = 35gpm, Max daily discharge is 50,000 gallons. 

5.5 Reporting & Recordkeeping 
GMCC will keep a log of the time, date and location of all samples collected.  The data received from the 
lab as well as field readings will be recorded on the Self‐Monitoring Report included with the KCIW 
permit.  The Self‐Monitoring Report will be submitted to the Owner for signature and submittal unless 
delegated to GMCC.  This report is due to KCIW by the 15th of the month following the reporting period. 

GMCC shall also submit monthly construction monitoring reports no later than the third day of 
each month.  Reports shall include the items listed below: 

1. Temporary water treatment system 

a. Description of any modifications to the treatment system or operating protocols with 
prior approval of the Engineer as required in this Section. 

b. Dates when maintenance is completed, including description of maintenance activity, 
quantity of material disposed, and location where material disposed. 

2. Combined sewer discharge 

a. Daily log of peak discharge rate and volumes discharged, including monthly totals 

b. Sampling results and field notes as required in this section 

c. Laboratory reports 

d. Field measurements 

e. Discharge monitoring reports as required for the King County Major Discharge 
Authorization. 

3. Off‐site treatment and disposal 

a. Daily log of volume transported offsite, including monthly totals 

b. Sampling results and field notes as required by the disposal facility 

c. Laboratory reports. 

 

 

5.5.1 Field Documentation 
The integrity of each sample from the time of collection to the point of data reporting must be 
maintained throughout the study. Proper record‐keeping and chain‐of‐custody procedures will be 
implemented to allow samples to be tracked from collection to final disposition. Site photos of 
overviews and close‐up views of the site conditions will also be collected as appropriate. Flow 
monitoring will also be documented in the field notebook along with any other field water quality 
measurements and general operational observations. 
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5.5.2 Field Log Book 
All field activities and observations will be noted in the field logbook during fieldwork. The field logbook 
will be a bound document containing individual field and sample log forms. Information will include 
personnel, date, time, station designation, sampler, types of samples collected and general 
observations. Any changes that occur at the site (e.g. personnel, responsibilities, deviations from the 
SAP) and the reasons for the changes will be documented in the field log book. The logbook will identify 
onsite visitors (if any) and the number of photographs taken at the sampling location (if any). The Field 
Supervisor is responsible for ensuring that the field logbook and all field data are correct.  

All field activities and observations will be noted in the field logbook during field related work. The 
description will be clearly written in enough detail so that participants can reconstruct events if 
necessary. Field logbooks will describe any changes that occur at the site, in particular, personnel and 
responsibilities or deviations from the SAP as well as the reasons for the changes. 

Requirements for the logbook entries will include the following: 

 Logbooks will be bound, with consecutive numbered pages.  
 Removal of any pages, even if illegible, will be prohibited. 
 Entries will be made legibly with black or dark waterproof ink. 
 Unbiased, accurate language will be used 
 Entries will be made while activities are in progress or as soon afterward as possible (the 

date and time that the notation is made should be noted, as well as the time of the 
observation itself). 

 Each consecutive day’s first entry will be made on a new black page.  
 The date and time, based on a 24‐hour clock (e.g. 0900 am for 9 am and 2100 for 9pm), 

will appear on each page. 
 When field activity is complete, the logbook will be entered in the project file.  
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APPENDIX	!	
                                Project Phasing Plan 

                                       Runoff Volumes  
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Work Zone 1

Outfall
Construction
Work Zone

Work Zone 2

Work Zone 4

Work Zone 3

Work Zone 5
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Terminal T117 ‐ Adjacent Street Remediation ‐ GMCC Project Phasing & Run‐off Calcuations

Phase Color SF Acres

% of Total 

Site

Peak Run‐off 

(GPM)

Retention Volume 

(GALLONS)

Active Stage Tanks 

Required                (qty ‐ 

Capacity, gallons)

 Non‐Active/Non‐

Contact Tanks 

Required                (qty 

‐ Capacity, gallons)

Outfall GREEN  6325 0.15 0.043 22 6063 1 ‐ 18,000 1 ‐ 18,000, 9‐10,000

Zone 1 RED  37800 0.87 0.259 129 36233 1 ‐ 18,000, 3‐10,000 1 ‐ 18,000, 6‐10,000

Zone 2 YELLOW 13775 0.32 0.094 47 13204 1 ‐ 18,000 1 ‐ 18,000, 9‐10,000

Zone 3 BLUE 45000 1.03 0.308 154 43134 1 ‐ 18,000, 3‐10,000 1 ‐ 18,000, 6‐10,000

Zone 4 PURPLE 16900 0.39 0.116 58 16199 1 ‐ 18,000 1 ‐ 18,000, 9‐10,000

Zone 5 ORANGE  26255 0.60 0.180 90 25167 1 ‐ 18,000, 3‐10,000 1 ‐ 18,000, 6‐10,000

Total Site 146055 3.35 1 500 140000

largest phase

PROJECT SPECIFICATIONS

Peak Run‐off  500 GPM 

2‐Yr 24Hr Storm Retention Volume  140000 GALLONS  additional retention to be provided within the excavations
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APPENDIX	B	
Construction Water Treatment Layout  

Equipment Cut Sheets
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“Active Stage” Detention Tank

Proprietary Information: Patent Pending Design, All Rights Reserved – Water Tectonics, Inc.
Water Tectonics. Inc. not responsible for any field testing or mitigation procedures (If Required)

By: L.Doty

Figure 2. Active Stage Water Treatment System 
for Combined Sewer Discharge

GMCC – T117 Site Man. Plan

Date: 4/9/2015

Page:

Revision:

1 of 1

www.watertectonics.com

4

Description

REVISION HISTORY

Rev Date
Change

Originator

Initial Release1 3/15/2014 L.Doty

Gary Merlino Construction Co.
T117 – Adjacent Streets Remediation 

2-4

ADDITIONAL NOTES:
1) System equipment footprint and piping configurable to meet space requirements
2) System piping 2" reinforced hose or schedule 40 PVC

Discharge to Combined Sewer
Max Discharge Rate = 35gpm
Max Daily Discharge Volume = 

50,000 gallons 

Totalizing Flow 
Meter

200 gpm Submersible Pump
Suspended min 18" from bottom of tank

From 
Site

Chitosan Sock to promote settling
of soil particles  Fits in pipe.

18,100 gallon capacity rectangular tank 
(40'Lx8.3'Wx9'H) 

Two (Qty 2) 6000Lb capacity granular activated carbon filters.  
Plumbed in series with sample port between vessels to 
evaluate break through and facilitate carbon media change out.  
Each vessel 5'D. Max flow in series (lead/lag) = 300 gpm

Two (Qty 2) Bag filter housings equipped with 50 micron (or 
less) bag filters.  Footprint 4'Wx2'D.  Max flow = 200 gpm

“Treated Active Stage ” holding Tanks to 
hold water while testing verifies water 
quality meets discharge limits. Tanks will 
gravity drain, valves will be used to 
ensure max discharge rate is not 
exceeded.
Each tank 10,000 gallon capacity.  
Number of tanks used will vary with 
phase.

Multi-media sand filter, max flow rate 300gpm, max 
backwash rate 100gpm.  Pressure differential set to 35 psi, 
automatic backflush based on differential pressure

Per City’s comments 4/9/2015 L.Doty
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Mechanical Plugs - Lansas Product Catalog

http://www.lansas.com/mechanic.htm[4/7/2015 1:48:15 PM]

ll(800) 452-4902
 

 MECHANICAL PIPE PLUGS Price Sheet Item #14

PART # PIPE SIZE
MINIMUM 
PIPE DIA.

MAXIMUM 
PIPE DIA.

MAXIMUM 
TEST PRESSURE

611-06
611-08

6"
8"

5.5"
7.9"

7.0"
9.0"

Air or Water 5 PSI
Air or Water 5 PSI

* 611-10
* 611-12

10"
12"

9.5"
11.5"

11.0"
13.0"

Air or Water 5 PSI
Air or Water 5 PSI

* 611-15
* 611-18

15"
18"

14.5"
17.5"

16.0"
19.0"

Air or Water 5 PSI
Air or Water 5 PSI

Series 611 will seal both the bell and spigot ends of most pipes.
* Equipped with 1/2" Bypass Port

CAST ALUMINUM "POSI-SEAL"  MECHANICAL PLUGS Price Sheet Item #39

PART # PIPE SIZE
MINIMUM 
PIPE DIA.

MAXIMUM 
PIPE DIA.

MAXIMUM 
TEST PRESSURE

BY
PASS

603-08
603-10
603-12

8"
10"
12"

7.75"
9.25"

11.40"

8.25"
10.25"
12.25"

7 PSI
7 PSI
7 PSI

1"
1"
1"

603-15
603-18
603-24

15"
18"
24"

14.50"
17.50"
23.60"

15.25"
19.25"
24.75"

5 PSI
5 PSI
5 PSI

1"
1"
2"

603-30
603-36

30"
36"

29.30"
34.60"

30.75"
36.75"

3 PSI
3 PSI

2"
2"

Posi-Seal® cast aluminum mechanical plugs can be used as "inside the Pipe" plugs.

 

"POSI-SEAL"  MECHANICAL PIPE PLUGS

HIGH IMPACT PLASTIC 
"POSI-SEAL"  MECHANICAL PLUGS Price Sheet Item #39

PART # PIPE SIZE
MIN. 

PIPE DIA.
MAX.

PIPE DIA.
MAXIMUM BACK PRESSURE

AIR~~~~~       ~~~~Water
602 Posi-Seal® is for "End of Pipe"

602-04
602-06
602-08

4"
6"
8"

3.80"
5.77"
7.76"

4.06"
6.08"
8.03"

5 PSI
5 PSI
5 PSI

40' of water
30' of water
30' of water

605 Posi-Seal® is for "Inside of Pipe"
605-04
605-06
605-08

4"
6"
8"

3.78"
5.77"
7.76"

4.06"
6.08"
8.03"

5 PSI
5 PSI
5 PSI

40' of water
30' of water
30' of water

Home Page Product Catalog Price List About Lansas Custom Design Links Downloads & Videos Contact Us

 
4-707

http://www.lansas.com/price_sheet.inc.php#MECHANICAL PLUGS
http://www.lansas.com/price_sheet.inc.php#MECHANICAL PLUGS
http://www.lansas.com/price_sheet.inc.php#MECHANICAL PLUGS


21,000 Gallons
500 BBL

Length: 

13.71 m (45')

12.49 m (41')

Width: 

2.59 m (8'-10″)
(7'-11 ½″)
Height: 

3.38 m (11'-1 ¼″)
2.94 m (9'-8″)

• NON-CORRUGATED WALLS 

FOR QUICK CLEAN
• FLOOR SYSTEM QUICK 

CLEAN, POSITIVE FLOW

• FOR TOTAL DRAIN 

CAPABILITY

• EASY ACCESS, 
PERMANENT STAIRWAY

• RAMP WITH FIXED NON-

FOLDING GUARD RAILS

• EASY TRANSPORTATION

Capacity

18,100 Gallons
430 BBL

Dimensions
Length: 13.71 m 

(45′)
Width: 2.6 m (8′- 6″)
Height: 2.9 m (9′- 6″)

• HYDRO TESTED

• QUALITY CONSTRUCTION

• NON-CORRUGATED WALLS 

FOR QUICK CLEAN
• FLOOR SYSTEM QUICK 

CLEAN, POSITIVE FLOW

• FOR TOTAL DRAIN 

CAPABILITY
• EASY ACCESS, 

PERMANENT STAIRWAY

• RAMP WITH FIXED NON-

FOLDING GUARD RAILS

• EASY TRANSPORTATION

We make custom tanks

Open Top Tank

Separation tank and sedimentation 2 sections for industrial liquids, gas and 

petrochemical industry, toxic waste, and contaminated water

We make custom tanks

Mini Tank

Multiple * internal or external Manifold
Storage tank for industrial liquids

Page 2 of 3ER Manufacturing - Products to protect the environment

3/30/2015http://www.ermanufacturing.net/products.php
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haloklear.com

 P R O D U C T  I N F O R M A T I O N  S H E E T

GelFloc™

HaloKlear™ GelFloc is formulated from natural biopolymers and is 
100% biodegradable through enzymatic decomposition, which 
prevents bioaccumulation in the environment.  The patented 
deployment method and concentrated formula deliver superior 
and consistent performance at a more economical cost. GelFloc 
can be used as a stand-alone solution to your problem or in 
conjunction with HaloKlear DBP-2100™ or LBP-2101™ as part of 
the Dual Polymer System. GelFloc has a proven track record of 
treating billions of gallons of stormwater effectively and 
economically. 

Applications:
• Settling

• Enhanced filtration

• Pretreatment

Deployment Method: A 6-foot segmented black sock with a 
yellow handle at one end. 

Packaging Details: Product is sold as sets of 4 individually 
wrapped socks packaged within a 6 gallon pail.

SPECIFICATIONS    
Appearance: A fine, off-white powder 

with no odor

pH: 3.0 - 4.5 

Bulk Density: 0.281 g/ml (freely settled)

Tap Density: 0.338 g/ml

Temperature 
stability: 40˚F to 90˚F

DELIVERY METHOD
GelFloc may be applied using several 
delivery methods:

• passive systems

• semi-passive systems

• active treatment systems.  

For more information, please 
contact a qualified HaloKlear 
sales representative at 
1-888-282-6766 or visit the 
HaloKlear website at 
www.haloklear.com.

U.S. Patent No. 6,749,748

U.S. Patent No. 6,821,427

*additional patent pending

1011

HaloSource, Inc.
1631 220th St. SE, Suite 100, Bothell, WA  98021

Phone: 425-881-6464  Fax: 425-556-4120
HaloKlear, GelFloc, DBP-2100 and LBP-2101 

are trademarks of HaloSource, Inc.
© Copyright 2012 HaloSource, Inc.

www.halosource.com • www.haloklear.com

 TM

Distributed By:
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Yardney Multi-Media 
filters are designed for 
enhanced water quality 
filtration for the removal 
of organic and inorganic 
suspended solids down 
to 5 microns. Multi-Media 
filters may be used as a 
stand-alone system or in 
conjunction with or as a 
pretreatment for other 
filtration technologies. 
The Multi-Media Filtration 
Systems utilize a vertical 
side shell depth of 
60" with accompanied 
reverse stacked medias 
for progressive filtration 
through the filtration 
system. All Yardney 
industrial media filters 
utilize our simple backwash 
system for ease of 
operation and consistent 
water quality.

Removal of Solids 
Down to 5 Microns

Multi-Media 
Filters

Applications
■■ Removal of organic and/or 
inorganic suspended solids down 
to 5 microns with enhanced 
solids capacity vs. single media 
sand filtration

■■ Storm water runoff, industrial 
process water, incoming plant 
water, waste water clean-up, 
industrial water for plant reuse

■■ Pre-filtration in applications such 
as granular activated carbon, 
reverse osmosis, cartridge or bag 
filtration and deionized water

■■ 80 psi standard operating 
pressure (high pressure 
systems available)

■■ Flow ranges from 10 gpm and up

Advantages
■■ State of the art fabrication 
provides added strength under 
pressure and long system life

■■ ASME code shaped head 
construction for durability 
and safety

■■ Stainless steel wedgewire 
underdrain

■➤ Ensures structural integrity in 
the harshest conditions

■➤ Hydraulically balanced to 
increase effectiveness of 
backwash while reducing flush 
frequency and waste of water

■➤ High strength stainless steel 
wedgewire will withstand a 
collapse pressure in excess of 
600 psi

■■ Standard carbon steel products, 
3/16" thick material

■■ Backwash automatically 
initiated by elapsed time or 
pressure differential

■■ Yardney easy-entry lid 
closure with weld tabs for 
operator safety

■■ Available in welded carbon steel 
or stainless steel

■■ 3M Scotchkote® 134 fusion 
bonded epoxy coating on 
interior surfaces

■■ Made in USA

Industrial Systems
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 Made in USA

Multi-Media Filters
Specifications

Standard product includes:
■■ Completely assembled for 
easy installation

■■ Skid mounted tanks

■■ Yardney easy-entry lid closure 
with side manway

■■ Valves

■■ Inlet/outlet and backwash 
manifolds

■■ Controller, solenoids, electrical 
wire, tubing

■■ Removable underdrain

■■ 3M Scotchkote® 134 fusion 
bonded epoxy coating on 
interior surfaces

Available options:
■■ ASME code

■■ High pressure

■■ Solar package

■■ PLC controller

■■ Custom filter station 
layout piping

■■ Air scour

■■ Continuous flow

■■ Rinse to waste

SPECIFICATIONS | INDUSTRIAL | MULTI-MEDIA FILTERS

Model

Number 
of 

Tanks in 
System

Standard Flow Range Filtration 
Surface 

Area 
(total 
sq ft)

Backwash 
Flow Rate
(per tank)

Media Requirements
(cubic feet per tank) Maximum 

Pressure

Inlet/
Outlet 
Pipe 
Size

Backwash 
Line Pipe 

Size
Minimum Maximum

gpm m3/hr gpm m3/hr gpm m3/hr Gravel 
1/2" - 3/4"

Garnet 
1.45 mm

Garnet 
0.35 mm

Anthracite 
0.75 mm

MM-1860-1A 1 9 2 26 6 1.77 27 6 1 1 2.5 2.5 100 psi 2" 2"

MM-2460-1A 1 16 4 47 11 3.15 47 11 2 2 5 5 100 psi 2" 2"

MM-1860-2A 2 18 4 53 12 3.54 27 6 1 1 2.5 2.5 100 psi 2" 2"

MM-3060-1A 1 25 6 74 17 4.91 74 17 3 3 8 8 100 psi 3" 3"

MM-1860-3A 3 27 6 79 18 5.31 27 6 1 1 2.5 2.5 100 psi 3" 2"

MM-2460-2A 2 32 7 95 22 6.30 47 11 2 2 5 5 100 psi 3" 2"

MM-3660-1A 1 35 8 107 24 7.10 107 24 4 4 11 11 100 psi 3" 3"

MM-2460-3A 3 48 11 142 32 9.45 47 11 2 2 5 5 100 psi 3" 2"

MM-3060-2A 2 50 11 147 33 9.82 74 17 3 3 8 8 100 psi 4" 2"

MM-4860-1A 1 63 14 189 43 12.60 189 43 7 7 19 19 80 psi 4" 4"

MM-3660-2A 2 70 16 213 48 14.20 107 24 4 4 11 11 100 psi 4" 4"

MM-3060-3A 3 75 17 221 50 14.73 74 17 3 3 8 8 100 psi 4" 2"

MM-5460-1A 1 80 18 239 54 15.91 239 54 10 8 24 24 80 psi 4" 4"

MM-3660-3A 3 105 24 320 73 21.30 107 24 4 4 11 11 100 psi 4" 4"

MM-4860-2A 2 126 29 378 86 25.20 189 43 7 7 19 19 80 psi 6" 4"

MM-5460-2A 2 160 36 477 108 31.82 239 54 10 8 24 24 80 psi 6" 4"

MM-4860-3A 3 189 43 567 129 37.80 189 43 7 7 19 19 80 psi 6" 4"

MM-5460-3A 3 240 55 716 163 47.73 239 54 10 8 24 24 80 psi 6" 4"

MM-4860-4A 4 252 57 756 172 50.40 189 43 7 7 19 19 80 psi 8" 4"

MM-4860-5A 5 315 72 945 215 63.00 189 43 7 7 19 19 80 psi 10" 4"

MM-5460-4A 4 320 73 955 217 63.64 239 54 10 8 24 24 80 psi 8" 4"

MM-4860-6A 6 378 86 1134 258 75.60 189 43 7 7 19 19 80 psi 10" 4"

MM-5460-5A 5 400 91 1193 271 79.55 239 54 10 8 24 24 80 psi 10" 4"

MM-5460-6A 6 480 109 1432 325 95.46 239 54 10 8 24 24 80 psi 10" 4"

Phone: 951.656.6716 

Toll-Free: 800.854.4788 

Fax: 951.656.3867 

info@yardneyfilters.com www.yardneyfilters.com

© 2013 Yardney Water Management Systems, Inc. | 6666 Box Springs Blvd. | Riverside, CA 92507 062013
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Bag Filter
Overview:

Features:

Specs:

The BF200 bag filter unit features two bag filter tanks and 
utilizes 7” x 30” bag filters for superior filtration from 100 to 1 
micron for flows up to 200 GPM. 

• No moving parts 
• Skid mounted
• Fitted with bleed valves and pressure gauges
• Chambers constructed of 304 Stainless Steel 
• Piping constructed of 304 stainless steel
• Stainless Steel inlet and outlet manifolds

BF200

Accessories:
• Spillguard
• Suction and Discharge Hoses

800-742-7246 
rainforrent.com  

Liquid ingenuity.™

PUMPS  •  TANKS  •  FILTRATION  •  PIPE  •  SPILLGUARDS
Rain for Rent is a registered trademark of Western Oilfields Supply Company. Features and specifications are subject to change without notice.

Max Flow 200 GPM
Material Stainless Steel
Max PSI 125 PSI
Dry weight 800 lbs.
Footprint: 48” x 36”
Inlet x outlet 3” x 3” Flange
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Proprietary Information: Patent Pending Design, All Rights Reserved – Water Tectonics, Inc.
Water Tectonics. Inc. not responsible for any field testing or mitigation procedures (If Required)

By: L.Doty

Figure 2. T117 – Active Stage and Non-Active/Non-
Contact Water Treatment  & Conveyance System

Contaminated Water Handling Plan

Date: 4/9/2015

Page:

Revision:

1 of 1

www.watertectonics.com

4

Description

REVISION HISTORY

Rev Date
Change

Originator

Initial Release1 3/13/2015 L.Doty

DRAFT

2

P

P

P

P

P

P

P

Existing Detention Tanks

P

LEGEND

“Active Stage Water” 5 HP Sump Pump located 
in clean moveable 50 gallon drum or equivalent

4" Flexible firehose or reinforced suction hose 
to connect movable sump pump to fixed 
conveyance lines for “Active Stage Water”

4" Sch 40 PVC or Equivalent fixed conveyance 
lines for “Active Stage Water”.

“Non-Active/Non-Contact” 5 HP Sump Pump 
located in existing or newly installed CB or 
control structure

4" Sch 40 PVC or Equivalent conveyance lines for 
“Non-Active/Non-Contact Water”.

Locations are approximate, contractor to 
relocate plumbing and move add/delete pumps 
to meet needs.Active Stage Treatment 

Tank & Filtration 
Equipment

P

P
P

P

P

Non-Active/Non-
Contact Settling Tank 

P
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Terminal 117 – Adjacent Street Remediation & Stormwater Infrastructure Project – Side Sewer Map 

GMCC – Site Water Management Plan 

  

 

Location of Existing Detention Tanks 

and Water Treatment System DISCHARGE LOCATION to KCIW 
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APPENDIX	D	
King County Industrial Waste 

Discharge Authorization #4072‐06 Major
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How to do Stormwater Monitoring 1 

GLOSSARY 
Discharge point is the location where stormwater runs off the construction site.  
 
Stormwater is rain, snow, or other precipitation that flows overland, through pipes, or into a 
stormwater drainage system and into a surface water body or infiltration facility. Other terms for 
stormwater include stormwater runoff or runoff. 
 
Stormwater Pollution Prevention Plan (SWPPP) is a document that reflects the specific 
measures on the construction site to identify, prevent, and control the contamination of 
stormwater. 
 
Surface waters of the state include rivers, lakes, ponds, streams, salt water, and wetlands in 
Washington. 
 
Best management practices (BMPs) are the specific practices and physical structures used on 
the construction site to prevent pollution of stormwater. 

1. Introduction 
ederal and state law requires construction site operators to manage their 
stormwater on sites one acre and larger. The Department of Ecology 

(Ecology) administers these laws through the Construction Stormwater General 
Permit. For details on who needs a permit, see Ecology’s publication: “How to 
Meet Ecology’s Construction Stormwater General Permit Requirements: A Guide 
for Construction Sites.” The permit requires you, as a construction site operator, 
to develop, use, and amend a Stormwater Pollution Prevention Plan (SWPPP). 
The purpose of the SWPPP is to reduce and prevent soil, dirt, and other common 
construction pollutants from washing off the site and reaching streams, rivers, 
and other local water bodies. 
 
The specific permit requirements vary depending on the size of the construction 
site, but include performing site inspections and sampling stormwater leaving 
your site (see permit section S4. MONITORING REQUIREMENTS). You must 
record and report your monitoring results to Ecology. This guide is to help 
construction site operators conduct site inspections and stormwater sampling. As 
a result, you will be able to monitor your site in a way that will provide you and 
Ecology with meaningful results. 
 
By visually inspecting the site and by sampling stormwater discharges, you can 
identify sources of pollutants that may enter surface waters. Your inspection and 
monitoring results will help you determine (1) if your SWPPP is adequate and (2) 
whether best management practices (BMPs) are working correctly, or if 
additional BMP maintenance or installation is necessary.  
 
Your inspections and sampling must produce meaningful results to meet permit 
requirements. This requires some effort.  This guide will take you step-by-step 
through the process of gathering and reporting inspection and water sampling 
data to accurately represent the quality of stormwater leaving your site. 

F 
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How to do Stormwater Monitoring 2 

2. Site Inspections 

A. What to inspect and where 
The permit requires physical inspections of the construction site. The 
inspector must visually inspect all: 
• Areas disturbed by construction activities. 
• Best management practices (BMPs). 
• Stormwater discharge points-where stormwater runs off or leaves the site, 

including points where stormwater runs off into surface waters (streams, 
wetlands, etc.) within the property. 

At these locations, inspectors must look for signs of soil erosion and any 
discharging stormwater for the presence of: 
• suspended sediment 
• turbidity 
• discoloration 
• oil sheen 

 
  

 
The photos show examples of discolored and turbid stormwater discharges. Site inspections include looking 
for these types of discharges and correcting any problems. 
 
 

Inspectors must evaluate the effectiveness of BMPs and determine whether it 
is necessary to repair or maintain these BMPs, or install new BMPs to 
improve the quality of stormwater discharges.  

 
Based on inspection results, the permittee must correct any identified 
problems by: 
• Reviewing the SWPPP to make sure it fulfills the SWPPP requirements in 

the permit (see Permit Section S9). 
• Revising or updating the SWPPP within 7 days of the inspection. 
• Doing SWPPP revisions related to common erosion and sediment control 

problems on-site.  
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How to do Stormwater Monitoring 3 

Examples include: 
○ covering exposed soils with mulch, nets, blankets or plastic 
○ installing and maintaining silt fence 
○ check dams, or straw wattles. 

• If the SWPPP revision involves new or modified structures that involve 
engineering designs, you must have the new or modified designs stamped 
by a Registered Professional Engineer.  
Examples include: 
○ stormwater ponds 
○ sand filters 
○ chemical treatment systems 

• Implementing and maintaining appropriate source control and/or 
treatment BMPs, as soon as possible, but no later than 10 days after the 
inspection. If installation of necessary treatment BMPs is not feasible 
within 10 days, Ecology may approve additional time when a permittee 
requests an extension within the initial 10-day response period. 

• Documenting any BMP installation or maintenance in the site log book. 
 

What does this mean in practice? 
The following are a few examples of correcting problems identified during 
site inspections. These are only hypothetical scenarios to give you a sense of 
how to comply with the permit. 
 
Scenario 1: Mud track-out 
During site inspections, you notice mud tracked out onto an adjacent road by 
construction vehicles leaving the site. 
 
Action: Assign someone on site to shovel and sweep the mud off the road one 
or more times per day to prevent further track out. If necessary, follow with 
street sweeping. Inspect the site entrance to ensure the rock pad is sufficient 
to prevent further mud track out onto the road. If the entrance pad needs 
additional rock, order the necessary materials and indicate the date the 
entrance will be fixed on the inspection checklist (site log book). Note the 
original condition of the road and action taken in your site inspection 
checklist. You must update the SWPPP within 7 days and complete repairs 
within 10 days. 
 
Scenario 2: Silt fence 
During site inspections, you notice a silt fence that is sagging and ripped. This 
has caused mud and muddy water to discharge off site.  
 
Action: Assign someone to fix the fence as soon as possible. Obtain the 
necessary materials to fix the fence appropriately as soon as possible (within 
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10 days). Note the action taken and indicate date the fence will be fixed on the 
inspection checklist (site log book). You do not need to update the SWPPP, 
because the SWPPP already addressed the silt fence BMP, and you have 
identified no other BMP failures. 

 
Scenario 3: Muddy water in stormwater pond 
During a winter inspection, you notice the stormwater retention pond on site 
is almost full of cloudy, muddy water. The clay soil has not settled out. The 
weather forecast calls for rain for the next several days. This pond will likely 
release muddy stormwater off site and into a nearby stream without further 
treatment. 
 
Action: Consider the following two options: 
 

Option 1: Contact appropriate stormwater management company and order a 
portable settling tank to store or treat the muddy stormwater until it can be 
discharged.  
  

Option 2: Pump the turbid stormwater to an upland undisturbed area with 
native soils and vegetation. Release the stormwater with perforated pipe at a 
controlled rate so that it can infiltrate into on-site soils.  
 

The Certified Erosion and Sediment Control Lead (CESCL) should also 
investigate whether the site needs additional BMPs to prevent more muddy 
water from reaching the pond. Note the corrective actions taken on the 
inspection checklist. In both options, you must update the SWPPP within 7 
days and have BMPs completed within 10 days. 

B. When to conduct inspections 
Inspectors must conduct site inspections once a week and within 24 hours of 
any stormwater discharge from the site. During periods of continuous 
discharge, the permit requires one inspection per week. On a site that is 
temporarily stabilized and inactive you only need to do site inspections once 
a month.   

C. Who inspects? 
The operator (permittee) must designate a person to conduct site inspections 
in the Stormwater Pollution Prevention Plan (SWPPP). The person inspecting 
the site must be knowledgeable in the principles and practices of erosion and 
sediment control. The permit requires certified inspection personnel to 
conduct inspections. (see below). 
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Certified Erosion and Sediment Control Lead (CESCL) 
Construction sites that disturb one acre or more must have site inspections 
conducted by a Certified Erosion and Sediment Control Lead (CESCL). The 
CESCL must obtain certification through an Ecology-approved course. The 
CESCL must be on site or on call at all times. The following web page 
contains an updated list of Ecology-approved certification courses offered: 
http://www.ecy.wa.gov/programs/wq/stormwater/cescl.htm  

 

D. Site inspection checklist 
Ecology used the permit inspection requirements to develop a site checklist. 
The operator’s inspector (CESCL) may use the checklist on the next two pages 
when conducting site inspections. You may also develop your own inspection 
checklist, but it must include all items specified on pages 11-12 of the 
Construction Stormwater General Permit.  Keep completed checklists on site 
in your site log book and make them available to Ecology or local 
governments upon request.  Do not mail them to Ecology unless requested. 
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Overall  Need  

Site BMPs Condition Repair? Comments/Observations 
Clearing Limits 
●Buffer Zones around sensitive areas G     F     P Y          N
● G     F     P Y          N
● G     F     P Y          N

Construction Access/Roads  
●Stabilized site entrance G     F     P Y          N
●Stabilized roads/parking area G     F     P Y          N
● G     F     P Y          N

Control Flow Rates  
●Swale G     F     P Y          N
●Dike G     F     P Y          N
●Sediment pond G     F     P Y          N
●Sediment trap G     F     P Y          N
● G     F     P Y          N
● G     F     P Y          N

Install Sediment Controls  
●Sediment pond/trap G     F     P Y          N
●Silt fence G     F     P Y          N
●Straw bale barriers G     F     P Y          N
● G     F     P Y          N
● G     F     P Y          N
● G     F     P Y          N

Preserve Vegetation/Stabilize Soils  
●Nets and blankets G     F     P Y          N
●Mulch G     F     P Y          N
●Seeding G     F     P Y          N
● G     F     P Y          N
● G     F     P Y          N

Protect Slopes  
●Terrace G     F     P Y          N
●Pipe slope drains G     F     P Y          N
● G     F     P Y          N
● G     F     P Y          N

Protect Drain Inlets  
●Inserts G     F     P Y          N
● G     F     P Y          N
● G     F     P Y          N

Stabilize Channels and Outlets  
●Conveyance channels G     F     P Y          N
●Energy dissipators G     F     P Y          N
● G     F     P Y          N

Control Pollutants  
●Chemical Storage Area covered G     F     P Y          N
●Concrete handling G     F     P Y          N
● G     F     P Y          N

Control De-watering  
●  G     F     P Y          N

G=Good F=Fair P=Poor Y=Yes N=No  
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Will existing BMPs need to be modified or removed, or other BMPs installed? YES NO 
IF YES, list the action items to be completed on the following table: 

Actions to be Completed 

Date 
Completed/ 
Initials 

1.   

2.   

3.   

4.   

5.   

6.   

Describe current weather conditions. 
 
Approximate amount of precipitation since last inspection: __________ inches 
and precipitation in the past 24 hours*: __________inches 
*based on an on-site rain gauge or local weather data. 

 
Describe discharging stormwater, if present.  Note the presence of suspended 
sediment, “cloudiness”, discoloration, or oil sheen. 
 
Was water quality sampling part of this inspection?  YES  NO 
If yes, record results below (attach separate sheet, if necessary):  

Parameter: Method (circle one) Result  Units 

Turbidity 
tube, meter, 
laboratory   

NTU (cm, if tube 
used) 

pH paper, kit, meter   pH standard units 

    

        
 

Is the site in compliance with the SWPPP and the permit requirements?  YES  NO 
If no, indicate tasks necessary to bring site into compliance on the “Actions to 
be Completed” table above, and include dates each job WILL BE 
COMPLETED. 
If no, has the non-compliance been reported to Dept. of Ecology?  YES  NO 
If no, should the SWPPP be modified:  YES  NO 

 
Sign the following certification: 

“I certify that this report is true, accurate, and complete, to the best of my 
knowledge and belief.” 

 
Inspection completed on:____________ by: (print+signature)__________________  

 
Title/Qualification of 
Inspector:___________________________________________ 
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3. Stormwater Sampling 

A. Advance planning for stormwater sampling 

Deciding what to sample 
Before you begin your sampling, you’ll need to determine the specific pollutants you 
are required to sample and test. Depending on the size and activities on your site, 
the Construction Stormwater General Permit requires testing water clarity 
(transparency or turbidity) and pH. 
 
The two ways to measure water clarity are (1) using a transparency tube or (2) using 
a turbidity meter. Construction sites which disturb 1 or more acres, but less than 5 
acres, can choose either one of these methods. Note: Sites less than 5 acres are not 
required to sample stormwater until October 1, 2008, unless specifically directed 
by Ecology.  Sites which disturb more than 5 acres must use a turbidity meter (also 
called a turbidimeter).  
 
If your site is doing significant concrete work or is using engineered soils such as 
Portland cement treated base (CTB), cement kiln dust (CKD), or fly ash, then you 
must sample for pH during this work. Significant concrete work means pouring 
1000 cubic yards of concrete or using 1000 cubic yards of recycled concrete.  

 
Table 1. Construction Stormwater Sampling Requirements* 

 

Size of Soil 
Disturbance 

Sampling w/  
Turbidity Meter 

Sampling w/ 
Transparency Tube pH sampling 

Less than 1 acre No No No 

1 to 5 acres 

Beginning 
October 1, 2008 

 
Yes, either meter or 

tube 

Beginning 
October 1, 2008 

 
Yes, either meter or 

tube 

Beginning 
October 1, 2006 

 
Yes 

5 acres or more 

Beginning 
October 1, 2006 

 
Yes 

No 

Beginning 
October 1, 2006 

 
Yes 

*see information below for when and where to monitor turbidity, transparency and/or pH. 
 

Ecology may require additional monitoring for construction sites that discharge to 
certain types of impaired (polluted) waterways, also known as 303(d) listed 
waterways, and/or with a Total Maximum Daily Load (TMDL). Refer to pages 24-26 
for more information. 
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Where to sample 
Take turbidity and transparency samples at all points where stormwater or non-
stormwater (dewatering, etc.) is discharged from the construction site. If discharging 
to waterways (streams, wetlands, etc.) within the construction site limits, collect and 
sample the water before it enters the waterway.  Common examples of sampling 
locations include: stormwater pond spillways or outfalls; ditches or storm drains 
carrying stormwater off site; and runoff from disturbed or exposed soil areas into 
adjacent ditches or streams. You must mark all discharge points in the field (flag, 
tape, stake, etc.) and show them on the Stormwater Pollution Prevention Plan site 
map. 

It is not necessary to sample stormwater: 

• If soil disturbing activities have not begun yet (e.g., prior to breaking ground). 

• On portions of the site undisturbed by construction activity (e.g., areas of native 
vegetation that will not be disturbed). 

Take pH samples in the sediment trap, stormwater retention pond or other suitable 
collection waters prior to discharge from the site. You must sample pH only if the 
stormwater is from an area with significant concrete work or engineered soil (CKD, 
CTD, etc.). Again, you must mark these sampling sites in the field and show them 
on the Stormwater Pollution Prevention Plan site map 

Take sample as close to discharge point as is safe and reasonable. Use a pole or 
find a safe route to sample discharges. Contact your Ecology stormwater inspector if 
you have a question about sampling locations. Make sure you know the location of 
all your sampling points. 

Typical stormwater sampling locations 
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Examples of typical stormwater discharge locations where the person monitoring would potentially take 
stormwater samples.  Top left: Stormwater discharging from a pipe outlet.  Top right: Stormwater drain 
outlet.  Bottom left: Stormwater retention pond.  Bottom right: Stormwater discharging in a ditch. 

 

 

When to sample 
Conduct sampling weekly and within 24 hours of a discharge: 
• Turbidity/Transparency- Once a week when there is a discharge from the site. 

No discharge means no sampling. Be sure to record “No Discharge” on your 
monitoring records.  You must still submit a DMR to Ecology even when there is 
no discharge to sample. 

• pH - Once per week during pH sampling period.  
o For sites with significant concrete work (1000 cubic yards or more), the 

sampling period starts when concrete is first poured and exposed to 
precipitation and continues throughout and after the concrete pour and 
curing period until stormwater pH is 8.5 or less.  

o For sites with engineered soils, the sampling period begins when the area 
treated with soil amendments is first exposed to rain or precipitation and 
continues until the engineered soils are fully stabilized. 

 

GLOSSARY 
Significant concrete work is 1000 cubic yards or more of poured or recycled concrete. 
 
Recycled concrete material is concrete that has been crushed and reused on-site as fill or 
aggregate material. 
 
Engineered soils use amendments such as Portland cement treated base (CTB), cement 
kiln dust (CKD), or fly ash to achieve certain desirable soil characteristics. 

Deciding how you will take the sample 
The permit requires you to collect samples that are representative of the discharge 
from the construction site. A representative sample means the sample is similar in 
flow and characteristics (such as color, clarity, etc.) to the stormwater running off the 
site. The Construction Stormwater General Permit allows you to choose how to take the 
representative sample. You can choose to take (1) a single grab, (2) a time-
proportionate, or (3) a flow-proportionate sample.  
 
A grab sample is a single sample “grabbed” by filling up a container either by hand 
or with the container attached to a pole. A grab sample is the simplest type of 
sample to collect. Ecology expects that most permit holders will choose to collect 
grab samples. 
 
Time-proportionate composite samples or flow-proportionate samples consist of 
taking several subsamples at intervals rather than a single grab sample.  A time- 
proportionate sample is one made up of a number of small samples (subsamples) of 
equal volume collected at regular intervals and combined into a single large sample. 
A flow- proportionate sample is one made up of a number of subsamples where 
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each subsample collected represents an amount of stormwater that is proportional to 
the total flow.  

 

Time- proportionate and flow- proportionate samples provide the advantage of 
including a number of smaller samples (subsamples) in the single large sample. As a 
result, these samples represent the stormwater discharge better than with a grab 
sample.  
 
Time- proportionate and flow- proportionate samples can be collected either by 
hand or automated equipment. Collecting them by hand is somewhat difficult and 
collecting them with automated equipment involves additional expenses. Flow- 
proportionate sampling also requires some knowledge of how to measure fluid 
flow. A reference for automatic stormwater sampling is the book Automatic 
Stormwater Sampling Made Easy (Thrush and De Leon, 1993) published by the Water 
Environment Federation. You can purchase a copy at: www.wef.org. 
 

Obtaining supplies for sampling 
 
Turbidity Meters 
(Turbidimeters) 
You can purchase a turbidity 
meter at a scientific or laboratory 
supply store, or online catalogue 
for around $800. Some equipment 
suppliers are listed on page 35. 
Most turbidity meters come with 
calibration samples. 

 

 
 
 
 
 
 
 
 
 
Turbidity meter with calibration samples and notebook 
 

 
 
Transparency Tubes 
Transparency tubes are relatively 
inexpensive (about $40) and can be 
purchased at laboratory or field supply 
stores or online at: 
http://watermonitoringequip.com/pages/stream.ht
ml 
The permit requires use of a 1 ¾ inch 
diameter, 60 centimeter long 
transparency tube. 

 

 
 
 
 
 
 
 
 
 
 
 

Transparency tube 
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pH meters  
pH meters can be purchased from 
scientific or lab supply stores or 
online. Some equipment suppliers are 
listed on page 35.  

 

 
 
 
 
 
 
 
 
 

pH meter with calibration samples 
 

pH strips  
pH strips are much less expensive than a meter and can be purchased from a local 
pet store or online. Some equipment suppliers are listed on page 35. Ecology 
recommends using one with a tighter range from 5.5 to 9.0, which is more typical of 
pH values found around construction sites. 
 
pH test kits 
pH test kits involve performing a test with chemicals provided to determine the pH. 
You can purchase pH test kits online, at pet stores, or laboratory supply stores. Some 
equipment suppliers are listed on page 35. You may choose either a kit that covers 
the range 5.5 to 9.0 or a wide-range test kit. 
 
Gloves 
You should wear disposable non-powdered gloves in order to avoid contaminating 
your samples and protect yourself from potential hazards in the water. Either latex 
or nitrile gloves will work. You can purchase gloves at grocery stores, pharmacies, 
or laboratory or medical supply stores. 
 
Collection bottles 
Use clean collection bottles with a screw-tight lid to capture the discharge. Large 
plastic bottles work well. 

 
Scoops 
In areas with low flow or shallow runoff, you may 
want to use a scoop to grab the sample. You can find 
scoops and dustpans with cleaning supplies at general 
stores and at many hardware or pet stores. Make sure 
you use a clean scoop for taking the sample. Do not 
disturb sediment lying on the bottom with the scoop 
while taking the sample. 

 

 

Use scoops for sampling shallow 
flows 
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Pole 
To reach difficult discharge points, you may want to attach your sample bottle to a 
pole with a grappling hook or some automobile hose clamps. Make sure you attach 
the bottle securely. 
 
Clean rinse water 
Use clean rinse water such as distilled water to wash sampling bottles between each 
use. You can purchase distilled water at most grocery or convenience stores. 
 
Rite-in-the-Rain notebook or site inspection log book and pen 
Make sure you bring an appropriate notebook or site inspection log book to record 
your results. You can purchase Rite-in-the-Rain notebooks and pens that are 
waterproof at http://www.riteintherain.com/. These products are also carried by 
many scientific equipment suppliers. 

 

B. Conducting sampling at your site 

Checklist for sampling 
Keep all your sampling gear together in a field kit, so it is ready to go when you 
need to sample. You will need the following tools to conduct construction 
stormwater sampling: 

 For turbidity sampling:  turbidity meter (turbidimeter).  
 For transparency sampling: transparency tube (1¾ inch diameter, 60 centimeters 

long).   
 For pH sampling:  pH strips, pH test kit, or pH meter. 
 Clean collection or sample bottles. 
 Distilled water for rinsing collection bottles. 
 Non-powdered nitrile or latex gloves. 
 Site log book to record measurements. 
 Pole or scoop, if needed, for sampling difficult discharges. 

 
If you plan to have a lab analyze your samples:  

 Order clean sample jars from the lab. Be sure to have enough for all your 
sampling locations. 

 Make sure you have ice and a cooler to store samples and can get them to the lab 
in time. See the section on using a lab (pgs.27-28) for more information on how 
soon to deliver samples to the lab. 

How to fill sample bottles 
This section provides some tips on collecting a sample properly. Collecting a grab 
sample can be as simple as holding a bottle under the stormwater falling from a pipe 
and filling the bottle properly. However, there are a few principles to follow to make 
sure you collect samples correctly.  
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Simple principles of good sample collection: 
• Wear clean powder-free gloves when sampling 
• Use clean collection bottles 
• Keep your hands away from the bottle opening. This will prevent you from 

contaminating the sample with dirt or other particulates. 
• Always hold the bottle with its opening facing upstream (into the flow of 

water) so that the water enters directly into the bottle. Make sure the water going 
into the bottle does not first flow over the top of the bottle or your hands. 

• Stand downstream. If you need to step in the flow to sample the water, make 
sure the area is safe first. Next, make sure you sample upstream of your body 
including your feet. This will make sure any soil disturbed by stepping in the 
water does not influence your results. 

• Do not set container lids on the ground. This may introduce dirt into your 
sample causing a higher result. 

• Label samples for labs immediately. Make sure you cap the bottle or container 
and label the sample correctly. Place samples headed for a lab in a cooler filled 
with ice until the samples arrive at the lab. 
 

Sampling as stormwater discharges from a pipe or in a ditch 
If stormwater discharges from your site through a pipe or ditch, you can sample the 
water before it reaches the receiving water (creek, stream, lake, etc.) or storm drain. 
When sampling in a ditch, hold the bottle with the opening facing upstream and be 
sure not to overfill the bottle. Be sure you do not disturb sediment at the bottom of 
the ditch with your feet or the collection bottle. You may need to fasten the 
collection bottle to a pole to reach the pipe or ditch. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Sampling in a ditch with a collection 
bottle attached to a pole 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sampling from a pipe discharge 
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Sampling from a stormwater detention pond or other BMP 
For a detention pond or other treatment system, sample the stormwater flow 
discharge point after flowing through the pond or other treatment system (e.g., 
spillway). Keep in mind, ponds may hold stormwater for a time before discharge 
begins. The permit requires sampling from detention ponds only if stormwater 
discharges from the pond. 
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Sampling shallow stormwater discharges 
Shallow stormwater runoff can present a challenge for collecting samples. As 
mentioned previously, you can use a scoop to grab these samples. The following 
illustrations also provide ways to sample shallow flows: 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
Above: Deepening an existing ditch before a rain event can allow 
samples to be collected directly into bottles in some cases. Be 
careful not to stir up solids from the sides or bottom of the ditch. 
 
 
 
 
 

 
Above: Runoff entering a catch basin can sometimes be collected 
directly into bottles by removing the grate and allowing the 
runoff to fall into the bottles. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Above: Overland flow from vegetated areas can be sampled by 
constructing a shallow ditch to intercept the runoff and a 
deepened area to place bottles to catch the runoff. This 
construction should be performed before a rain event. 

 
Above: Overland flow on paved areas can be sampled by 
constructing asphalt or concrete bumps to collect and concentrate 
the flow. A box positioned below ground surface in the paved area 
or the edge of an unpaved area can provide a place to collect 
samples directly into bottles. 
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Turbidity 
Turbidity is one way to measure water clarity. A field turbidity meter measures the 
reflection of light off particles in the water column. The unit of measurement from a 
field turbidity meter is called a Nephelometric Turbidity Unit or NTU. Higher 
values indicate more turbid, or muddier water. Low values indicate less turbid, or 
clearer water. 
 
Turbidity meters can provide a very accurate measure of turbidity. You must 
calibrate the meter before you use it in the field. Calibration samples come with 
the turbidity meter. There are several brands of meters. Follow the instructions 
provided with your turbidity meter to calibrate it and use it in the field. The 
manufacturer’s instructions will also indicate how often you should calibrate your 
meter. Clean the sample vials and thoroughly rinse with distilled water in the lab 
and allow to air dry before taking them into the field. Some meters supply a dust 
free cloth that can be used to wipe excess water from the vial prior to measurement 
in the meter. Do not use paper towels. Fibers or other materials on these vials can 
bias the results. 

 
To take the sample: 
1. Make sure you put on gloves to prevent contamination of the sample.  
2. Using a large mouth bottle, collect a sample and cap it. Do not stir up sediment at 

the bottom of the water column. Stand downstream of the collection bottle and 
point the mouth of the bottle into the flow.  

3. Gently mix the collection bottle without adding air bubbles.  
4. Fill the sample vial. 
5. Hold up the sample vial to insure that it is free of scratches and materials. 

Handling the vial can introduce material to the outside of the vial. Be sure to 
hold the vial only at the very top to keep it clean. Use a few drops of silicone oil 
on the outside to eliminate microscopic scratches and condensation. Wipe gently 
with a velvet cloth, which won’t leave lint.   

6. Set up the meter on a level surface and turn it on.  
7. Follow the directions to line up the vial correctly for the meter you are using. 

Insert the vial in the meter. Close the lid and press read. Be careful not to bump 
or move the turbidity meter while it is taking its reading.  

8. Record the value in the site log book. 
9. Quickly rinse the glass vial with distilled water. If you choose, you may take 

another sample. Remix the remaining sample and fill the vial as before.  Average 
the results. Averaging is an option, not a requirement. 

10. Record all values in your field notebook. 

Transparency 
Transparency uses visual means to determine the clarity of the water. Less light can 
penetrate through cloudier water. One way to measure transparency is with a 
transparency tube, which operates on this same principle. At the bottom of the tube 
is a black and white disk called a secchi disk. 
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Sample water from the site will be put into the tube and released through the exit 
tube until the pattern of the secchi disk is clearly visible. At this point, the release 
will be closed and the measurement taken in centimeters of the depth of the water in 
the tube.  
To take the sample:  
1. Put on protective gloves before sampling.  
2. Capture the stormwater discharge using clean collection bottle and capped with 

a lid. While collecting the sample, do not disturb sediment lying at the bottom of 
the water column. Avoid capturing large objects such as sticks, leaves and 
floating debris.  

3. Check to make sure the exit tube is closed on the transparency tube.  
4. Gently shake the sample bottle without adding air bubbles.  
5. Fill the tube with the sample. While holding the tube upright, look down into the 

tube.  
6. Sunlight can influence your ability to see the secchi disk. If it is a bright day, 

stand out of direct sunlight. Use a shady area or the shade of your body to cast a 
shadow on the tube.  

7. Begin to slowly release water using the exit tube clamp until the secchi disk 
design (a black and white disk at the bottom) is visible. When the design is 
visible, stop releasing the water.  

8. Record the height of the water in the tube in centimeters. Empty the tube 
contents and rinse it. If you choose, repeat the measurement and average the two 
readings. Again, the permit does not require multiple samples at each location. 

 

 

The secchi disk is the black and white disk located at the bottom 
of the transparency tube. Photo courtesy of: 
http://www.wildco.com/vw_prdct_mdl.asp?prdct_mdl_cd=58T 
 

 

pH 
pH is the second parameter the construction stormwater permit requires you to 
measure. pH measures how acidic or basic a solution is. The pH scale goes from 1.0 
to 14.0 standard units. A value of 7.0 is neutral. You can measure pH in three ways 
(1) with a pH meter, (2) with pH strips, or (3) with a pH test kit. If you choose or are 
required to use a pH meter, be sure to calibrate it before using it in the field. pH 
meters come with a set of standards used for calibration. Follow the directions to 
calibrate your pH meter as often as recommended.  
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Using a pH meter 
To take the sample: 
1. Follow the manufacturer’s directions (see also Ecology’s video: How to Sample 

Stormwater).  
2. Turn on the pH meter. pH meters or pens have a probe or sensor on the end. 
3. Put the probe or sensor directly in the stormwater flow. Alternatively, use a 

clean, large-mouthed bottle to capture a sample.  
4. Leave the probe in the water for 5-10 seconds and allow it to register the final 

reading.  
5. Record the digital reading of the pH. Do not move the probe or the sample bottle 

while the probe is registering. 
 

Using pH strips 
To take the sample: 
1.   Be careful to touch only the plain-colored tip of the pH 

paper with your finger. Wear gloves to protect your 
skin from potentially high pH water (very alkaline). 

2.   Dip the pH strip into the middle of the stormwater 
flow for a few seconds.  

3.   Remove the strip.  
4.   The color will appear on the strip almost immediately.  
5.   Find the best match of the sample strip to the color 

chart included with the strips.  
6.   This will be the pH reading you record. 

 

 
 
 
 
 
 
 
 
 
 
 

A pH strip matched to the color chart 
provided in the pH kit. 
 

Using a pH Test Kit 
pH test kits vary depending on manufacturer, but most follow a few simple steps. 
Make sure you consult the instructions for your pH test kit before you sample. 
To take the sample: 
1. Collect a sample from the appropriate discharge area such as the stormwater 

retention pond. 
2. Pour the sample into the clean tube provided. 
3. Add several drops of the pH indicator chemical provided with the kit. 
4. Compare the color of the resulting water to the chart provided with the kit. 
5. This color will match a pH on the chart; record this value. 
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Benchmark values 
The Construction Stormwater General Permit sets benchmark values for 
turbidity/transparency and pH. A benchmark is not a numerical water quality 
standard. Instead, a benchmark gives an indication of whether your BMPs are 
working to prevent pollutants from contaminating stormwater on site. If sampling 
indicates stormwater leaving your site is above a benchmark, then you are required 
to take additional steps to prevent polluted runoff from leaving your site. Failure to 
take such action(s) violates the permit.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Benchmark Exceeded and Turbidity is 26-249 NTU or Transparency 7-32 cm 
If your turbidity or transparency samples are in these ranges, the Certified Erosion 
and Sediment Control Lead (CESCL) for the site must take all of the actions listed:  
1. Review the SWPPP to make sure it fulfills the SWPPP requirements in the permit 

(see Permit Section S9). 
2. Revise or update the SWPPP within 7 days of the sample that exceeded the 

benchmark, if necessary. 
a. The CESCL can perform SWPPP revisions related to common erosion and 

sediment control problems on site. Examples include:  covering exposed soils 
with plastic, mulch, nets, or blankets; inserting and maintaining check dams 
and straw wattles. 

What are benchmarks? 
 

         
 

  25NTU         Increasing turbidity →                    250NTU 
            Benchmark                                          Benchmark 
 

• Benchmark values are not water quality standards and are not permit limits. 
They are indicator values. 

• Comparing your water sample results to benchmarks indicates how BMPs 
are performing. They indicate the risk of stormwater leaving your site has to 
violate water quality standards.  

• Failure to complete the corrective actions required when your samples are at 
or above the 25 or 250 NTU benchmarks violates your permit.  

• Values at or below the 25 NTU benchmark are unlikely to cause a water 
quality violation (Green). 

• Values at or above the 250 NTU benchmark are likely to cause a water 
quality violation (Red).  
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b. If the SWPPP revision involves new or modified engineering designs, you 
must have the new or modified designs stamped by a Registered Professional 
Engineer. Examples include: stormwater ponds, sand filters, and chemical 
treatment systems.  

3. Implement and maintain appropriate source control or treatment BMPs fully as 
soon as possible, but no later than 10 days after the discharge that exceeded the 
benchmark. If installation of necessary treatment BMPs is not feasible within 10 
days, Ecology may approve additional time when a permittee requests an 
extension within the initial 10-day response period. 

4. Document any BMP maintenance or added BMPs in the site log book. 
 

Benchmark Exceeded and Turbidity is 250 NTU or greater or Transparency 
6 cm or less 
If sampling indicates a turbidity of 250 NTU or higher, or transparency is 6 cm or 
less, then you must notify the appropriate Ecology regional office by phone within 
24 hours of analysis. The CESCL must also take all of the actions listed: 
1. Review and change the SWPPP within 7 days of the sampling that exceeded the 

benchmark. 
2. Implement and maintain appropriate source control or treatment BMPs fully as 

soon as possible, but no later than 10 days after the discharge that exceeded the 
benchmark. If installation of necessary treatment BMPs is not feasible within 10 
days, Ecology may approve additional time when an extension is requested by a 
permittee within the initial 10-day response period. 

3. Document any BMP maintenance or added BMPs in the site log book. 
4. Sample the discharge daily until one of the following conditions is met:  

a. Turbidity is 25 NTU or below.  
b. Transparency is 31 cm or greater. 
c. The CESCL demonstrates the site meets the water quality standard for 

turbidity. 
d. The discharge stops or is eliminated. 
 

Benchmark for pH 8.5 or above 
If the stormwater pH values are 8.5 or above, you must: 

1. Prevent high pH (alkaline) water from entering storm sewer systems or surface 
waters. 

2. Adjust, or neutralize high pH with treatment such as CO2 sparging or dry ice, if 
necessary. Any other treatment requires prior approval from Ecology. 
 

What to look for when a sample exceeds the benchmark: 
If you have a sample that exceeds the benchmarks mentioned above, the 
construction stormwater permit requires you to review the SWPPP and change 
practices on your site. How does this work in practice? What do you look for and 
change? Think about the list of SWPPP elements and the potential sources of 
turbidity and high pH. The following list provides questions to ask yourself as you 
attempt to uncover the source of pollution: 
• Are there uncovered soils or stock piles? 
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• Are silt fences ripped or sagging? Do silt fences need repair?  
• Is mud tracking out onto roads? 
• Is excessive sediment built up behind check dams? 
• Do you need to limit the number of access points to the construction site? 
• Are slopes protected from erosion? 
• Is concrete truck wash water being controlled to prevent stormwater 

contamination? 
• Are on-site ditches and waterways stabilized and protected from erosion? 
• Do you need to divert runoff around uncovered areas or slopes?  
• Are all storm drain catchments protected? Do they need to be cleaned out? 
• Do stormwater outlets need additional armoring with quarry spalls?  
• How full are your stormwater retention or detention ponds? 
• Are your ponds providing adequate treatment? Or do you need to implement 

sand filtration or chemical treatment? 
 

303(d) water bodies 
The 303(d) list contains water bodies designated as impaired (polluted) by the state 
and federal government. These water bodies do not meet Washington State water 
quality standards. If your site discharges to a waterway on the 303(d) list for 
turbidity, fine sediment, phosphorous, or high pH, some additional sampling 
requirements apply to your site. To check if your site discharges to an impaired 
waterway on the 303(d) list, visit the following web site: 
http://www.ecy.wa.gov/programs/wq/stormwater/construction/impaired.html 
 
303(d) listing for turbidity, fine sediment, or phosphorus 
If you discharge to a waterway which is on the 303(d) list for turbidity, fine 
sediment, or phosphorus, you must measure both the background turbidity and the 
turbidity of your site’s stormwater discharge. In addition, all sites discharging to 
these impaired waters must measure using a turbidity meter, regardless of the size 
of the site. 
 
Where is background turbidity measured? 
You must measure background turbidity in the waterway that receives runoff from 
your site at a location up-gradient (upstream) or outside of the area of influence of 
the discharge from the construction site. Background turbidity may change from 
day to day. As a result, you must measure background turbidity each time you 
measure discharge turbidity.  

 
If your site discharges to a wetland, lake, or estuary, you must measure background 
turbidity at a location that is not affected by the stormwater discharge. When you 
cannot find a location unaffected by the stormwater discharge (i.e., the entire 
wetland appears uniformly muddy from the stormwater discharge), you may need 
to measure the background turbidity in a nearby, similar waterway or watershed. 
Contact a stormwater inspector in the Ecology regional office, if you have questions 
about where to sample.  
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Where is your site’s discharge turbidity measured? 
You must measure the turbidity of your site’s stormwater discharge at one of the 
following two locations.  
 

Option 1:  Measure turbidity of the discharge at the point where your discharge 
enters the 303(d) listed waterway, inside the area of influence of the discharge.  
 

Option 2:  Measure turbidity of the discharge at the point where your discharge 
leaves the construction site. This is typically the stormwater outfall from a pond, 
culvert, or other drainage feature.  In some cases, it will be the location where 
stormwater from the construction site leaves the property boundary and enters a 
roadside ditch or municipal storm drain.  
 
Contact a stormwater inspector in the Ecology regional office, if you have questions 
about where to sample.  
 

What is the water quality standard for turbidity, phosphorous, and fine sediment? 
If your site discharges to a waterway on the 303(d) list for turbidity, phosphorous, or 
fine sediment, your site must meet the turbidity water quality standard. The 
standard applies as follows: 
1. If background water turbidity is 50 NTU or less, your discharge turbidity cannot 

be greater than 5 NTU over background turbidity.  
2. If background water turbidity is greater than 50 NTU, your discharge turbidity 

cannot cause more than a 10 percent increase in turbidity, over the background 
turbidity.   

3. If your discharge is less than 5 NTU as it leaves the site, you do not need to 
sample the receiving water to determine background turbidity. 
 

If you exceed the 303d turbidity standard, you must take all of the following 
actions: 
1. Notify the appropriate Ecology regional office by phone within 24 hours of the 

analysis. 
2. Review the SWPPP to make sure it fulfills the SWPPP requirements in the permit 

(see Permit Section S9). 
3. Revise the SWPPP within 7 days of the sample that exceeded the standard. 
4. Implement and maintain appropriate source control or treatment BMPs fully, as 

soon as possible, but no later than 10 days after the sample that exceeded the 
standard. 

5. Document BMP maintenance or added BMPs in the site log book. 
6. Sample daily until discharge meets water quality standard for turbidity. 

 
303(d) listing for pH 
If your site discharges to a waterway listed for pH, you must measure pH with a pH 
meter to ensure that it is within the range of 6.5 to 8.5 standard units. You may 
measure at either of the following locations: 
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Option 1: Measure pH at the point of discharge into the waterway, inside the area of 
influence of the discharge. 
 
Option 2: Measure pH at the point where the discharge leaves the site. This is 
typically the stormwater outfall from a pond, culvert, or other drainage feature.  In 
some cases, it will be the location where stormwater from the construction site 
leaves the property boundary and enters a roadside ditch or municipal storm sewer 
system (drain).   
 
Contact a stormwater inspector in the Ecology regional office, if you have questions 
about where to sample.   
 
If pH is below 6.5 or above 8.5, you must take all of the following actions: 
• Notify the appropriate Ecology regional office by phone within 24 hours of the 

analysis. 
• Review the SWPPP to make sure it fulfills the SWPPP requirements in the permit 

(see Permit Section S9). 
• Revise the SWPPP within 7 days of the sample that exceeded the standard. 
• Implement and maintain appropriate source control or treatment BMPs fully, as 

soon as possible, but no later than 10 days after the sample that exceeded the 
standard. 

• Document BMP maintenance or added BMPs in the site log book. 
• Sample daily until discharge meets water quality standard for pH (in the range 

of 6.5 to 8.5) or the discharge stops or is eliminated. 

Total Maximum Daily Load (TMDL) 
Some impaired waters have a Total Maximum Daily Load (TMDL)-a water cleanup 
plan. To improve water quality, a TMDL sets allowable levels of discharges called 
waste load allocations (WLAs). These allocations usually identify sources or types 
of dischargers and establish limits on the amount of pollution a waterway with a 
TMDL can receive. If your site discharges to a TMDL for turbidity, fine sediment, 
high pH, or phosphorous that is approved before you submit a permit application, 
your monitoring conditions may be different. The following are some potential 
conditions, you may face: 
 
If the TMDL has specific waste load allocations or other requirements for 
construction stormwater discharges and other discharges covered by the 
construction stormwater permit, the discharges must be consistent with the 
established WLA or other requirements. In addition, you must: 
• Sample discharges weekly, or as specified by the TMDL. 
• Use analytical methods set out in the latest Guidelines Establishing Test Procedures 

for the Analysis of Pollutants (40 CFR Part 136). The permit does not require 
turbidity and pH methods to be accredited or registered. 

 
If the TMDL does not have a specific WLA for construction stormwater, then follow 
the Construction General Permit’s regular monitoring and SWPPP conditions. 
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To determine if your site discharges to a waterway with a TMDL, you may contact 
Ecology at (360) 407-6600 and ask to speak with a construction stormwater permit 
manager. 

Keeping records 
Record your results 
Keep a field notebook to record results of stormwater sampling. For each 
measurement or sample taken, you must record the following information: 

1. Date, place, method, and time of sampling or measurement. 
2. The individual who performed the sampling or measurement. 
3. The dates the analyses were performed. 
4. The individual who performed the analyses. 
5. The analytical techniques or methods used. 
6. The results of all analyses. 

 
General requirements 
As the operator, you must keep all monitoring information including site inspection 
reports, calibration and sampling results, the SWPPP and any other relevant 
documents during the life of the construction project and for 3 years following the 
end of permit coverage. 
 
Report high turbidity by phone 
Remember, if you get a high result, call the Ecology regional office within 24 hours 
stating, “I’m reporting a high turbidity construction stormwater discharge of (your 
sample result) NTUs.” Include the following information: 
1. Your Name / Phone Number  4. Date / Time of Call 
2. Permit Number    5. Date / Time of Sample 
3. City / County of Project   6. Project Name 

 
Ecology regional offices and phone numbers 
Central Region (Okanogan, Chelan, Douglas, Kittitas, Yakima, Klickitat, Benton): 
509-575-2490 
Eastern Region (Adams, Asotin, Columbia, Ferry, Franklin, Garfield, Grant, Lincoln, 
Pend Oreille, Spokane, Stevens, Walla Walla, Whitman): 509-329-3400 
Northwest Region (Kitsap, Snohomish, Island, King, San Juan, Skagit, Whatcom): 
425-649-7000 
Southwest Region (Grays Harbor, Lewis, Mason, Thurston, Pierce, Clark, Cowlitz, 
Skamania, Wahkiakum, Clallam, Jefferson, Pacific): 360-407-6300 
 
Discharge Monitoring Reports 
Those sites that conduct water quality sampling for turbidity, transparency, pH or 
303(d) and TMDL listed water bodies must submit the results monthly on a 
Discharge Monitoring Report (DMR) form to Ecology.  
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C. Using a lab to analyze samples 

Contact the lab in advance 
The field sampling in the Construction Stormwater General Permit is easy to conduct. 
However, some sites may choose to have a lab analyze their turbidity samples. You 
must conduct pH testing in the field, because pH samples do not hold for more than 
15 minutes. As a result, labs cannot accurately analyze pH samples within such a 
short time frame. 
 
If you choose to use a lab to analyze your turbidity samples, you should contact the 
lab well ahead of time. They will provide you with the clean sampling bottles you 
will need. The lab can provide you with helpful information specific to their needs. 
Issues you may want to discuss with the lab include: 
• The type and size of bottle that the lab will supply for each type of sample they 

test. 
• How full to fill the bottle. 
• Any safety concerns with materials supplied by the lab. 
• What you need to know about preserving your samples: Make a note of the 

preservation method. For turbidity, chilling is required with ice. 
• The kind of labels the lab will supply for the bottles and will they instruct you 

about how to fill out the labels. The labels or tags you use to identify the samples 
you take must be waterproof, and the ink you use to write on them must be 
waterproof. 

• A description of forms or other paperwork to submit to the lab with the samples 
and how to fill them out. 

• Whether the lab will supply pH paper as well as sample bottles, tags, or labels 
for the bottles, and blank forms. 

• How the lab will deliver bottles and other supplies to you. You may need to 
pick them up from the lab. 

• The holding times for each water quality parameter to be sampled and tested. A 
holding time is the maximum time allowed between taking the sample and 
doing the lab analysis. If you exceed holding time, the sample analysis is not 
acceptable. 

• How and when you will deliver samples to the lab. Plan with the lab how you 
will get the samples to them in time to begin analysis before the parameter with 
the shortest holding time reaches that holding time. The fastest way to deliver 
samples to the lab may be to do so in person, but it may be possible to ship 
samples (iced in coolers) and still meet holding times. If you deliver samples in 
person, you can pick up bottles and supplies for the next quarter at the same 
time. 
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Table 2. Holding times and preservation for turbidity samples 
Parameter Bottle Type Minimum Sample 

Required 
Holding Time Preservation 

Turbidity 500 mL wide-
mouthed poly 100 mL 48 hours Cool to 4° C 

 
The table shows sampling information for turbidity under the Construction 
Stormwater General Permit. 
 
Sampling requirements tend to use scientific words and units of measure. 
Temperature is measured in degrees Celsius, “C.” Thermometers that we typically 
use in the United States measure in Fahrenheit, “F” and 4° C is about 39° F. For your 
purposes, “Cooling to 4° C” means putting the samples on crushed ice or packed 
with blue ice in an ice chest, so they will be kept just above freezing. Be sure to have 
the lab explain any words or expressions that you do not understand. 

 

Select a laboratory to test your sample 
Select a laboratory that will be able to analyze your samples within the holding time 
required (see section above). 
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Appendices 

Proper and Improper Methods of Sampling 
 
 
 

DO 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Do attach a bottle to a pole for sampling 
hard-to-reach places such as ditches. This 
example shows a boathook with the bottle 
attached to it with filament strapping tape. 
 

DO 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If the water is too shallow to sample with the bottle 
upright, try taping it on sideways, but tilted up 
slightly. 
 

DON’T 

 
Do not touch the openings of bottles. Keep 
bottles clean to prevent contamination. 
 

DON’T 
 
 
 
 
 
 
 
 
 
 
 
 
Do not allow bottle lids to touch ground. Keep lids 
clean to prevent contamination. 
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DO 

 
Do sample with the opening of the bottle 
facing upstream, into the flow, so the water 
will enter directly into the bottle. This is true 
when sampling either by hand or with a pole. 
Do sample water that is rapidly flowing 
rather than stagnant. 
 

DON’T 
 
 
 
 
 
 
 
 
 

 
Do not sample with the opening of the bottle 
facing downstream, when using a pole or 
sampling by hand. Water flowing past your 
container, pole, or hand and into the container can 
be contaminated by such contact. 
 

 

Equipment suppliers 
This is a partial list of scientific equipment supply companies from which to 
purchase stormwater sampling equipment. For additional supply companies, see the 
EPA web page at: 
http://www.epa.gov/owow/monitoring/volunteer/stream/appendb.html 
 
Aquatic Research Instruments 
P.O. Box 2214 
Seattle, WA 98111 
206-789-0138 
water samplers 
 
Cole-Parmer Instruments, Inc. 
625 East Bunker Court 
Vernon Hills, IL 60061 
800-323-4340 
http://www.coleparmer.com/index_enviro.asp 
pH strips and meters, turbidimeters 
 
Instrumentation Northwest 
8902 122nd Ave NE 
Kirkland, WA 98033-5827 
425-822-4434 
http://www.inwusa.com/products.htm 
pH meters, turbidimeters, and rentals of equipment 
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Pollardwater.com 
17515 NE 67th Court 
Redmond, WA 98052 
800-437-1146 x209 
425-861-8755 x209 Local WA 
425-861-7235 Fax 
http://www.Pollardwater.com/ 
 
Water Monitoring Equipment & Supply 
P.O. Box 344 
Seal Harbor, ME 04675 
207-276-5746 
http://www.watermonitoringequip.com/pages/home.html 
Transparency tubes, turbidity meters 
 

Ecology Regional Contacts 
 
If you have questions or need to report a high turbidity sample, contact the 
construction stormwater inspector in the regional office for your county. 
 
Central Regional Office  509-575-2490 
Chelan, Douglas, Kittitas, Klickitat, Okanogan, Yakima 
 
Eastern Regional Office  509-329-3400 
Adams, Asotin, Benton, Columbia, Ferry, Franklin, Garfield, Grant, Lincoln, Pend Oreille, 
Stevens, Spokane, Walla Walla, Whitman 
 
Northwest Regional Office  425-649-7000 
Island, King, Kitsap, Snohomish 
 
Southwest Regional Office  360- 407-6300 
Clallam, Cowlitz, Grays Harbor, Jefferson, Lewis, Mason, Pacific, Pierce, Thurston 
 
Bellingham Field Office  360- 715-5200 
Whatcom, Skagit, San Juan 
 
Vancouver Field Office  360-690-7171 
Clark, Skamania, Wahkiakum 
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SECTION 1: INTRODUCTION 
 
Qual ity Assurance Policy and Objectives 
 
Analytical Resources, Inc. (ARI) is dedicated to providing consistently accurate and reliable 

data in a timely and cost effective manner.  The management of ARI is committed to analytical 

excellence through the development and implementation of a Quality System that includes 

elements of both Quality Assurance and Quality Control (The Quality Assurance Plan) based 

upon recognized “norms” and standards for environmental laboratory analysis (e.g. ISO 17025, 

ISO 9001, EPA QA/R-2, ANSI/ASQ E4-2004). Toward this goal, ARI’s Quality Assurance Plan 

has been developed and written to conform with the NELAC Institute’s (TNI) Guidance 

Document - Quality Manual Template 1-23-11 Rev.1.   Use of this template allows for 

incorporation of the basic elements of most Quality System programs. 

The Quality Assurance Plan sets the standard under which all laboratory operations are 

performed, including the laboratory's organization, objectives, and operating philosophy. The 

Quality Assurance Plan has been prepared to assure compliance with the 2009 TNI 

Environmental Laboratory Sector Standard – Volume 1 – Management and Technical 

Requirements for Laboratories Performing Environmental Analysis (EL-V1-M1 through M7-

ISO-2009). This Standard is consistent with ISO/IEC 17025:2005 requirements that are 

relevant to the scope of environmental testing services and thus, the laboratory operates a 

quality system in conformance with ISO/IEC 17025:2005.  ARI is currently certified under 

ISO/IEC 17025:2005 (PJL, 05/01/2013), TNI 2009 Standard for Non-Potable Waters, Soils, 

and Tissues (Oregon Environmental Laboratory Accreditation Program, ORELAP 5/12/2013), 

and the Department of Defense Quality Systems Manual for Environmental Laboratories, Vers. 

4.2, 10/26/2012. 

The quality assurance program detailed in this document sets forth the policies and 

procedures that ARI follows to ensure that all reported results are legally defensible and of the 

highest quality.  ARI management is committed to providing the resources necessary to 

promote a corporate-wide attitude and culture based upon meeting the scientifically valid 

requirements of our clients and operating in accordance with ethical, legal, and regulatory 

principles of environmental analysis.   
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1.2 Ethics Policy on Data Quality and Confidentiality 

To ensure that data quality or confidentiality is not compromised, ARI has established the 

following policy on corporate ethics. This evaluation must be taken whenever the quality or 

confidentiality of data is suspected or known to have been compromised.  This policy applies 

to all ARI employees at every organizational level. 

General  
ARI’s corporate commitment to integrity and honesty in the workplace is clearly stated in the 

ARI Employee’s Handbook, under “Standards of Conduct”. The Standards of Conduct 

statement is attached as Appendix N.  The ARI commitment to excellence in data quality 

extends to and includes all aspects of data production, review and reporting. 

Any attempt by management or any employee to compromise this commitment presents a 

case for serious disciplinary action.  Any indications or allegations of waste, fraud or abuse will 

be rigorously investigated by ARI management, with the penalties for verified cases to be 

employment termination, and if appropriate, prosecution.  In addition to these steps, any such 

charges related to data generated for the federal government will also be reported to the 

Inspector General of the appropriate department. 

Circumstances  

All ARI employees will immediately report to management any information concerning the 

misrepresentation or possible misrepresentation of analytical data (or any associated 

components). 

Misrepresentation of data includes (but is not limited to) the following: 

• Altering an instrument, computer or clock to falsify time or output 

• Altering the content of a logbook or data sheet in order to misrepresent data 

• Falsifying analyst identity 

• Changing documents with correction fluid with the intent of falsifying information 

• Preparing or submitting counterfeit data packages or reports 

• Unauthorized release (either written or verbal) of confidential data 

• Illegal calibration techniques (peak shaving, fraudulent integrator parameters) 
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• Any attempt to misrepresent data or events as they actually occur in the course of data 

production or reporting 

Responsibilities  

It is the responsibility of all ARI employees to report any situation which may be adverse to 

data quality or confidentiality, or which may impact the final data quality.  All ARI employees 

have the obligation to discuss known or suspected violations of this policy with laboratory 

management, who in turn are obliged to inform the ARI Laboratory Manager.  If a satisfactory 

resolution is not obtained or is not possible at laboratory level, all ARI employees have the 

right and responsibility to discuss the matter directly with the ARI Laboratory Manager. 

It is the responsibility of the ARI Laboratory Manager to promptly investigate any reports of 

known or suspected violations.  The ARI Laboratory Manager has the authority and 

responsibility to resolve all known or potential violations of the policy. 

It is the responsibility of ARI management to provide all of its employees with the facilities, 

equipment, and training to achieve the quality goals stated in the policy. 

Documentation  

To reaffirm an awareness of and commitment to the highest standards of data quality, 

excellence, and integrity, all employees are required to sign the following “Commitment to 

Excellence in Data Quality” statement: 

“As an ARI employee, I have the right and responsibility to report any situation which may 

be adverse to quality or which may impact the final quality or integrity of data produced for 

our clients.” 

“I will report immediately to management any information concerning the misrepresentation 

or possible misrepresentation of analytical data (or any of its associated components).  

Examples of this include (but are not limited to):  alteration of an instrument computer or 

clock, alteration of the contents of logbooks and/or data sheets in order to misrepresent 

data, misrepresentation of analyst identity, intentional falsification of documents with 

correction fluid (“white-out”), preparation and submittal of counterfeit data packages, use of 

illegal calibration techniques (peak shaving, use of fraudulent integrator parameters, etc.), 
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or any attempt to misrepresent data or events as they actually occur in the course of an 

analysis.” 

“I will likewise alert management of any situation or activity which may be adverse to the 

confidentiality of clients’ data.” 

“I will not knowingly participate in any such activity, nor fail to report such activities of which 

I may become aware.  I understand that any voluntary participation on my part in such 

activities may result in the termination of my employment, and possible legal prosecution.” 

“Where circumstances permit, I will report any actual or suspected violations of this policy 

to my lab or section supervisor.  If a satisfactory resolution is not obtained or is not possible 

at that level, I have the right and obligation to discuss the matter directly with the ARI 

Laboratory Manager.” 

Confidentiality  

All information related to client projects, such as client work plans, documentation and 

analytical data will be considered confidential.  This information will be released only to the 

client or an authorized representative.  Should an outside agency request information related 

to a client project, the client will be contacted for approval prior to releasing any information. 

Some programs or contractual agreements (such as the USEPA Contract Laboratory Program) 

may have specific requirements for protecting a client’s confidentiality.  Project Managers will 

be responsible for strict control of access to any such confidential information or 

documentation.  All data generated from the analysis of confidential samples will also be 

considered confidential.
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 SECTION 2.0: QA MANAGEMENT AND RESPONSIBILITIES 

Management includes the Laboratory Director, Section Managers, the Customer Service 

Director, Laboratory Supervisors, and the Quality Manager Receiving Manager.  Roles and 

responsibilities are defined in Section 2.2 below. 

Management’s commitment to good professional practice and to the quality of its products is 

defined in Section1.0.  In addition, management has overall responsibility for the technical 

operations and the authority needed to generate the required quality of laboratory operations. 

Management ensures communication within the organization to maintain an effective 

management system and to communicate the importance of meeting customer, statutory, and 

regulatory requirements. Management assures that the system documentation is known and 

available so that appropriate personnel can implement their part. When changes to the 

management system occur or are planned, managers ensure that the integrity of the system is 

maintained. 

Management is responsible for carrying out testing activities that meet the requirements of the 

TNI Standard, the ISO/IEC 17025 Standard, the DoD-QSM and that meet the needs of the 

client. 

The principal tenet of the Quality Assurance Program at Analytical Resources Inc. (ARI) is that 

every employee knows she/he is a vital component of the program, and holds a responsibility 

to produce high-quality, defensible data in a timely manner.  While production of quality data is 

a global philosophy, held by the entire laboratory, each section is responsible for ensuring that 

the data produced within that section meets the required quality objectives. 

2.1 Overall Structure 

The Board of Directors shall direct ARI′s QA Policy and shall determine the Philosophy of the 

QA Program.  It shall be the responsibility of the Laboratory Director to translate this policy into 

practical procedures with respect to the business plan developed for ARI, and direct the 

Laboratory Manager and Section Managers regarding the incorporation of these procedures 

into daily laboratory activities. 
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The Laboratory Manager is responsible for coordination of laboratory activities to result in an 

integrated approach to quality data production.  The Laboratory Manager will coordinate Client 

Services, Laboratory Section Management, Computer Services, and Data Services to ensure 

that project requirements and data quality objectives are met.  

The Laboratory Section Managers and Supervisors shall hold the final authority in decisions 

concerning implementation of QA policy, with the contributions of the Laboratory Director, 

Laboratory Manager, QA Manager and Project Managers.  Section Managers and Section 

Supervisors shall instruct employees in the proper employment of QA policies. 

Each Section Supervisor will ensure that analyses are completed within required holding times, 

that data is submitted within required submission times, and all analyses are performed 

according to the current Standard Operating Procedures (SOPs).  They will ensure that any 

client modifications or QA issues are well documented for each sample set and that all 

required documents are complete when submitted with each data set. 

The analytical staff shall execute all methods following QA policies, and will write SOPs 

reflecting the methods exactly as performed.  These SOPs will be reviewed for compliance by 

Section Managers and the Laboratory Director, and once approved will be submitted to the 

Quality Assurance Program Manager (QAPM). 

The QAPM will be responsible for controlling Company SOPs and other internal documents, 

overseeing the scheduling and completion of detection limit studies. The QAPM will coordinate 

the production of control charts and distribution of control limit data to all laboratory sections.  

The QAPM will administer the blind QA proficiency tests and performance samples as 

described in the QA Program.  The QAPM will verify that QA policies and procedures are 

followed through out ARI. 

Data reviewers will be responsible for ensuring that all samples have been analyzed by the 

approved and requested methods, that data calculations are performed correctly, and that 

analyses meet the Data Quality Objectives of the client. They shall also be responsible for 

ensuring that the documentation from each laboratory section is intact and complete. 

Computer Services is responsible for ensuring that the Laboratory Information Management 

System (LIMS) correctly reflects the preparations and analyses performed and that the LIMS is 
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updated with the current SOP, MDL, RL and QL data as submitted from the QAPM.  Computer 

Services personnel are also responsible for ensuring that all electronic deliverables for clients 

are formatted correctly as requested by the Project Managers and that this data matches the 

hardcopy deliverables submitted. 

Client Services (Project Management, Sample Receiving), shall be responsible for ensuring 

that the laboratories understand and can meet project specific analytical requirements and 

DQO. 

2.2 Hierarchical Responsibilities 

Technical Director  

It shall be the responsibility of the Laboratory Director to translate QA policy into 
practical procedures with respect to ARI′s business plan, and to direct the 
Laboratory Manager and Section Managers in the implementation of these 
procedures in daily laboratory activities.   

The Director shall interpret overall QA Policy based on the requirements of the TNI Standard, 

the ISO/IEC 17025 Standard, the DoD-QSM and determine the broad practicality of policies 

based on methodologies, technological advances, and the current environmental market.  It 

shall be the interpretation of these policies that will, in turn, direct the growth ARI, the addition 

or withdrawal of methods to ARI′s repertoire, and ARI′s marketing focus. 

At a minimum of once a year the Technical Director shall include on the agenda of the Board 

of Directors meeting a discussion of ARI′s QA Policy.  This discussion will include the 

reputation of ARI for producing quality analyses, the affect of QA policies on turn-around time, 

competitive edge and cost-of-analysis, needs for stricter or more flexible policies, and the 

response of employees to the QA policies in place at that time. 

At a minimum of once every six months the Director shall attend management meetings, which 

include on the agenda the subject 'QA Program'.  This format will allow for the dissemination of 

information on any QA issues addressed in the laboratory or by the Board of Directors.  

Management shall also use these meetings to discuss requirements of clients that are not met 

by ARI′s present QA Program, and the appropriate response to these requirements.   
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The Technical Director may be required to act as a technical advisor at any impromptu 

meetings called by management to address QA issues that cannot be immediately resolved 

within a laboratory section. 

It shall also be the Director's authority and responsibility to hold final review approval for all 

SOPs of ARI.  Once an SOP has been updated and reviewed by the laboratory section, it shall 

go through the Section and Laboratory Managers for approval, and then to the Laboratory 

Director for final approval before the SOP is released. 

Laboratory Manager  

The Laboratory Manager is responsible for coordination of laboratory activities to 
result in an integrated approach to quality data production.  It shall be the 
Laboratory Manager's responsibility to coordinate Client Services, Laboratory 
Management, Computer Services, and Data Services to ensure that QA Program 
requirements and data quality objectives are met.  

The Laboratory Manager is required to attend all management meetings, at which the QA 

Program will be an agenda item.  Management shall use these meetings to discuss 

requirements of clients that are not met by ARI′s present QA Program, the appropriate 

response to these requirements, and dissemination of information on any QA issues 

addressed in the laboratory or by the Board of Directors.  

It is the responsibility of the Laboratory Manager, along with the QA Manager, Laboratory 

Director, Section Managers and Client Services, to establish testing activities that meet the 

requirements of the TNI Standard, the ISO/IEC 17025 Standard, the DoD-QSM and that meet 

the needs of the client. 

The Laboratory Manager has the authority to direct Client Services to discontinue the 

bidding/contracting process for a new project, refuse samples, or to re-schedule projects 

based on Data Quality Objectives or current workload.  The Laboratory Manager also shall 

evaluate staffing and equipment needs based on information from the Section Managers and 

Client Services and may elect to meet new project requirements by increasing staffing levels or 

purchasing additional equipment. 
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The Laboratory Manager serves as a senior-level technical reference for all laboratory 

activities, and as such will be brought in to advise on out-of-control events and trends, 

corrective actions, and/or other QA issues that require his/her expertise. 

Laboratory Section Managers  

The Section Managers shall hold the final authority in decisions concerning 
implementation of QA policy, with the contributions of the Laboratory Director, 
Laboratory Manager, QAPM and Project Managers.  Section Managers are 
responsible for correcting out of control events within their respective laboratories. 
Section Managers and supervisors shall instruct employees in the proper 
employment of QA Policies.  

Laboratory Sections Managers shall have the final authority in decisions concerning QA policy.  

It is their expertise that will determine if testing activities meet the requirements of the TNI 

Standard, the ISO/IEC 17025 Standard, the DoD-QSM the needs of the client. 

Laboratory Section Managers are responsible for completing or delegating updates of 

laboratory procedures and quality assurance manual sections as scheduled by the QA 

Manager.  They will review and approve all laboratory Standard Operation Procedures. 

The Section Managers are best able to determine capacity of the Laboratory Sections.  To 

ensure that analyses are completed within required hold times, the Section Managers will give 

Supervisors the authority to balance employee workloads and modify employee work 

schedules.  It is the Section Manager’s responsibility to take reports from supervisors and work 

with the Laboratory Manager to increase staffing levels or reject samples as needed.  It is the 

Section Manager’s responsibility to work with the Laboratory Manager and the section 

supervisor and analysts to ensure that sample capacity does not affect the quality of data 

generated from that laboratory section. 

It is the responsibility of the Laboratory Section Managers, along with the QA Manager, 

Laboratory Director, Laboratory Manager and Client Services, to determine in which QA 

Proficiency Programs the Laboratory will participate, and which accreditation processes ARI 

will pursue.  It is the responsibility of the Section Managers, with the Section Supervisors, to 

ensure that all laboratory sections perform the tasks required by the QA Manager to pursue 

each accreditation or to complete a scheduled audit. 
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The Section Manager will be responsible for reviewing training records of analysts produced by 

the Section Supervisor.  Training shall be the responsibility of the Section Supervisor, but it is 

the responsibility of the Section Manager to oversee this training. 

It is the Section Managers' responsibility to work with the Section Supervisor and Project 

Manager to assure that Project Requirements are achievable and valid for the given methods.  

At times, ARI′s clients have requests or requirements for methods that are 1) not the method of 

choice in the laboratory, 2) not presently performed by the laboratory, or 3) unachievable by 

the instrumentation used in the laboratory.  It is the responsibility of the Section Supervisor, 

Section Manager and Project Manager to work with the client to resolve these issues before 

samples are accepted. 

Clients may also request modifications to the methods that must be approved by the Section 

Supervisor, the Section Manager and the QAPM.  These modifications must be thoroughly 

documented and all pertinent information on modifications must be conveyed to the analysts, 

sample preparation sections, sample receiving, and computer services, as needed for 

implementation. 

The Section Manager is responsible for resolution of out-of-control events that have not or 

cannot be resolved by the analysts or Section Supervisor. 

The Section Manager has the authority to re-classify analysts or require additional training of 

analysts based on their performance. 

The Section Manager has the responsibility of balancing client requests and requirements with 

the QA policies of ARI.  It is the Section Manager's task to evaluate a client's Data Quality 

Objectives (submitted through Client Services), and with the Project Managers, Laboratory 

Supervisors and Quality Assurance Manager to determine the feasibility of laboratory 

performance.  Feasibility will be based on the quality objectives requested, current QA Manual, 

present workload (in-house and scheduled/pending), the technology in place, and staffing 

levels available.  Current workload in-house will be evaluated using reports from Computer 

Services, and scheduled/pending workload will be evaluated using written and verbal input 

from Client Services. 
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Section Supervisors   

It is the responsibility of each section Supervisor to ensure that analyses are 
completed following the most current version of ARI′s SOP, within required holding 
and turn around times, and assure that analyses meet the Data Quality Objectives 
of each project.  They will ensure that any client modifications or QA issues are well 
documented for each sample set, and that all documentation is complete when 
submitted with each data set. 

To ensure that analyses are completed within required hold times, the Supervisors have the 

authority to balance employee workloads and modify employee work schedules.  The Section 

Supervisors, with the input of the Section Manager, have the authority to request overtime from 

employees should the workload warrant the additional effort, or to modify employee schedules 

to extend the operating hours of the laboratory section. 

The Section Supervisors shall oversee the day-to-day section operations, using LIMS printouts 

and verbal or written workload estimates and requests from Project Managers to adjust section 

efforts as needed.  It is also the Section Supervisors’ responsibility to inform management 

(Section Manager, Data Review, and Project Managers), when capacities are limited, so that 

the appropriate adjustments can be made to reduce workloads or increase laboratory 

capacities.  At no time should sample capacity be allowed to affect the quality of data 

generated from any laboratory section. 

It is the Section Supervisor's responsibility to assure that employees have the proper training 

for their positions.  This training will include training in the methods, use of the LIMS system if 

applicable, training in correct documentation procedures, and all information necessary for 

adherence to the ARI QA Program.  The Supervisor shall either perform the training 

personally, or designate the trainer for given methods or procedures.  It is the Supervisor's 

responsibility to test each employee for each method or procedure, and to thoroughly 

document each employee's advances and current capabilities.  The Supervisor shall have the 

authority to require further training or supervision for any employee, and shall be the authority 

to approve each employee for working without supervision.  There will be a training record for 

each employee.  These will be kept in the laboratory section; copies will be submitted to the 

QA Manager for record keeping. 
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It is the Supervisor's responsibility to work with the Section Manager and Project Manager to 

ensure that Project Requirements are achievable and valid for the given methods.  At times 

clients have requests and/or requirements for methods that are 1) not the method of choice in 

the laboratory, 2) not presently part of the method as performed by the laboratory, or 3) 

unachievable by the instruments used in the laboratory.  It is the responsibility of the 

Supervisor, Section Manager and Project Manager to work with the client to resolve these 

issues before samples are accepted. 

It is the responsibility of the Section Supervisor to ensure that each analyst reads and 

understands all requirements submitted with each sample set, including those for any special 

analyte, calibration, or data deliverable.  It is the Section Supervisor’s responsibility to clarify 

any issues, with the input of the Section Manager and the Project Manager for the client. 

Clients also at times will request modifications to methods, which must be approved by the 

Supervisor and Section Manager.  These modifications must be thoroughly documented and 

all pertinent information on modifications must be conveyed to the analysts, sample 

preparation sections, sample receiving, and computer services as needed for implementation. 

It is the Supervisor's responsibility to ensure that each employee understands the 

requirements of all projects they work with.  This may necessitate section meetings or project-

specific cross-section teams to work with Project Managers for large, specialty projects to 

ensure that everyone has the same understanding of project requirements.   

The Supervisor is responsible for resolution of out-of-control events that have not or cannot be 

resolved by the analysts, and for ensuring that the analysts complete all documentation.  If the 

Supervisor and laboratory section analysts cannot resolve the issues in a timely manner, the 

Supervisor's will request the assistance of laboratory management to bring the section into 

compliance.  The Supervisor will also inform Project Management and his/her Section 

Manager of possible delays, and inform Data Review of possible time constraints they may 

face in preparation of data submissions from the lab section. 

The Section Supervisors shall have the authority, usually in consultation with Laboratory or 

Project Management to use professional judgment in requiring samples be re-prepared, and 

shall determine which analysts have the authority to require re-preparation of samples. 
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It is the responsibility of the Section Supervisor to inform the QAPM, Section Manager and the 

Computer Services section of any changes in methodologies that will require revision of SOPs, 

MDLs, Control Limits or the LIMS programming.  This includes changes in spiking compounds, 

spiking levels, preparation methods and analytical methods. 

Analysts  

The analytical staff shall execute all methods following QA Policies, and will write 
SOPs reflecting the methods exactly as performed.  These SOPs will be reviewed 
for compliance by Section Managers, the Laboratory Manager, and the Laboratory 
Director, and once approved will be submitted to the QA Manager.   

The analysts are responsible for following the current SOPs (with project-specific modifications 

if required) in preparing and analyzing client samples and quality control samples to meet the 

project specific Data Quality Objectives.  It is the analyst’s responsibility to ensure that he/she 

understands all requirements of a project before proceeding with sample preparation or 

analysis. 

Analysts are responsible for working with the Supervisor to ensure that all sample preparations 

and analyses are performed within required holding times and required turn-around times, and 

that all documentation is completed in a timely fashion.  It is each analyst’s responsibility to 

bring any recurrent or anticipated problems to the attention of laboratory management. 

It is each analyst’s responsibility to correct his/her own errors, to document corrective actions 

thoroughly, to perform peer review, and to ensure that fellow employees within the section 

follow documentation procedures. 

The Section Supervisor may give lead analysts responsibility for training and evaluation of new 

staff members.  This training will include instruction in the methods, use of the LIMS system if 

applicable, correct documentation procedures, and all information necessary for adherence to 

the ARI QA Program.  Analysts will be responsible for maintaining all instruments and 

equipment in optimum operating condition and documenting this maintenance as required by 

the QA Program. 

It is the responsibility of each analyst to request the assistance of Supervisors or Managers in 

resolving out-of-control situations that cannot be corrected in a timely manner, and to perform 

the documentation of all corrective action activities. 
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Quality Assurance Program Manager (QAPM)  

The QAPM will be responsible for controlling Company SOPs and other internal 
documents.  The QAPM will oversee the scheduling and completion of detection 
limit studies and control charts.  The QAPM will administer the training program, 
analyst’s proficiency documentation and performance evaluation analyses as 
described in the QA Program.  The QAPM will verify that QA policies and 
procedures are followed at all levels in the Company.  The QAPM will produce a 
“Quality Assurance report to Management” each calendar year. 

The QAPM is responsible for the oversight of the QA Program as defined by the Board of 

Directors and interpreted by the Laboratory Director and Laboratory Managers. 

Part of this oversight will be monitoring of the QA Program through submission of performance 

evaluation samples, blind QA samples and double-blind QA samples.  It is the responsibility of 

the QAPM, along with the Laboratory Manager, Laboratory Director, Section Managers and 

Client Services, to determine in which QA Proficiency Programs the Laboratory will participate.  

The QAPM will be responsible for submitting these samples to the laboratory for analysis, 

overseeing submission of the results to the appropriate agencies, and for control of 

documented proficiency results. 

The QAPM will be responsible for scheduling laboratory section SOP and procedural reviews 

and revisions, and section updates of the Quality Assurance Manual.  It is the responsibility of 

the QAPM to work with each Section Manager to attempt to stagger these review schedules 

across the year within each laboratory section.  The QAPM will also be responsible for 

maintaining document control of all SOPs, bench sheets, logbooks, and other forms used 

within the laboratory. 

All laboratory sections, on an annual basis, will perform detection limit studies for each method 

used within each section.  It is the responsibility of the QAPM to schedule, review, compile, 

and distribute the results of these studies. 

The QAPM is responsible for evaluation of the laboratories’ adherence to defined protocols 

through periodic audits of completed projects and of the laboratory facilities.  Following the 

audit schedule (Appendix K), the QA Manager will perform the scheduled audit and prepare an 

evaluation that will be submitted to the Board of Directors in the Annual QA Report to 

Management. 

 
4-796



 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

 

Laboratory Quality Assurance Plan Page 18 of 151 Version 14-004 
  4/7/14 

The QAPM will be responsible for evaluation of outside accreditation requested by Client 

Services.  The QA Manager will deliberate with the Laboratory Managers and Laboratory 

Director on the feasibility of pursuing accreditation based on the scope of the accreditation, the 

effort required to pursue accreditation and the scope of work that might become available once 

the accreditation is obtained.  If a decision is made to pursue an accreditation, it is the 

responsibility of the QAPM to coordinate laboratory efforts towards the accreditation. 

The QAPM will produce an annual “Quality Assurance Report to Management” to be 

distributed to ARI management personnel as described in Section 13 of this LQAP.  

The QAPM will serve as a resource for quality-related issues for all Laboratory Sections, and 

will serve management in an advisory capacity. 

The QAPM will have documented training in elementary statistics and Quality Systems theory. 

Data Reviewers  

Data reviewers will be responsible for ensuring that all samples have been analyzed 
by the approved and requested methods, that data calculations are performed 
correctly, and that analyses meet the Data Quality Objectives of the client. They 
shall also be responsible for ensuring that the documentation from each laboratory 
section is intact and complete. 

Data reviewers shall ensure that all samples are analyzed according to approved methods by 

reviewing the data released by each laboratory section.  The data will be evaluated for 

compliance with all Data Quality Objectives as defined in the method SOP or in the project-

specific quality assurance plan, including instrument tuning and calibration, holding time, 

spiking level, and spiking recovery criteria.  Data reviewers will also verify 100% of manual 

calculations, spot check computer calculations, check electronic data for correct sample 

matching, and do a 100% check on any manually entered data.  Analytical parameters, which 

have concentration interdependence, will be evaluated in relationship to each other. 

Final reports generated will be evaluated to ensure that laboratories are using the current 

detection limit/reporting limit values and the current control limits.  Data will be checked to 

ensure that all QA issues are addressed and fully documented.  Reviewers are responsible for 

working with Laboratory Supervisors, Laboratory Managers and Project Managers when out-
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of-control events are incompletely documented, or if data is found to not meet Data Quality 

Objectives of a project without documentation. 

It is the responsibility of data reviewers, the QAPM and section supervisors to work with 

Computer Services to ensure that the LIMS is updated to the current limits and methods used 

within the laboratory. 

Computer Services  

Computer Services is responsible for ensuring that the LIMS correctly reflects the 
preparations and analyses performed and that the LIMS is updated to include the 
current SOP, MDL, RL and QL data, as submitted by the QA Manager.  Computer 
Services personnel are also responsible for ensuring that all electronic deliverables 
for clients are formatted correctly as requested by the Project Managers and that 
electronic data matches the hardcopy deliverables submitted. 

It is the responsibility of the Computer Services Manager to update, or to designate the task of 

updating, the LIMS as determined by Laboratory Management, including adjustment to current 

MDL/RL data, additions of analytes to methods, changes in method designations or changes in 

calculations for methodologies. 

Computer Services will be responsible for generating the work list scripts required to allow 

analysts to enter data into the LIMS, and for generating the report scripts that produce final 

hardcopy or electronic reports for clients. 

Computer Services Management and personnel are also responsible for generation and 

review of electronic data deliverables (EDD), as requested by clients through Project 

Management.  Computer Services personnel will review the EDD for compliance with the 

Software Quality Assurance SOP before it is released to the client. 

Computer Services will be responsible for informing laboratory Section Managers and Project 

Managers of any discrepancies found between the EDD and the hardcopy, and for following up 

on corrections to hardcopy and EDD as required. 

Client Services  

Client Services (CS) (Project Managers, Sample Receiving, and Sales 
Management) personnel are the primary interface between ARI′s clients and the 
laboratory sections.  CS staff shall be responsible, with the assistance of the 
Section Managers and Supervisors, for ensuring that the laboratories understand 
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and can meet the Data Quality Goals and Requirements of each Project before 
committing laboratory services to the project.  CS will monitor the quality of sample 
processing after they are received. 

Client Services Management and Project Managers shall ensure that the laboratories can 

meet the data quality objectives for a project.  The Project Managers are responsible for 

knowing the capabilities of the laboratory, in order to develop project proposals or accept 

samples without consultation with laboratory management.  It is the responsibility of Client 

Services to consult with the Laboratory Manager and Section Managers, or supervisors 

designated by Management, when data quality goals are not included in standard Company 

policies.  Clients may, at times, request modifications to methods that must be approved by the 

Supervisor and Section Manager.  These modifications must be thoroughly documented and 

all pertinent information on modifications must be conveyed to the analysts, sample 

preparation sections, sample receiving, and computer services as needed for verification of 

feasibility.   Laboratory Management may determine that a project should not be pursued 

based on the specific Data Quality Objectives and on current or projected laboratory capacity. 

Project Managers shall be responsible for ensuring that project requirements and analytical 

requests are submitted correctly to all laboratory sections.  Once samples have been logged 

into the laboratory, it is the responsibility of the Project Managers to ensure that all information 

is available to the laboratories concerning the Data Quality Objectives and deliverables 

requirements.  It is also the responsibility of the Project Managers to convey changes in client 

requirements to the laboratories and ensure that all paperwork reflects the changes if 

necessary. 

It is the responsibility of Project Managers and Client Services Management to assure that 

specific EDD formats are submitted to Computer Services and approved as feasible before 

contracting with a client to provide the EDD. 

It is the responsibility of Project Managers to notify clients of out-of-control events, “problem” 

samples, or anticipated turn-around time delays, as conveyed to them by Laboratory 

Management.  It is also the responsibility of Project Management to work with Laboratory 

Management in setting priorities during times of heavy sample workloads. 
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Project Managers shall be responsible for coordinating data submissions and compiling 

hardcopy data for final submission to the client.  This involves conducting a fourth level data 

review, from which any data which is found to contain errors that were not found earlier in the 

review process is returned to the Data Reviewer for correction and/or corrective action.  The 

Project Manager will be responsible for compiling all analyst notes into a project narrative.  

This will include discussion of any sample receipt discrepancies, sample preparation and 

analysis difficulties or non-compliance, and any corrective actions that may have been required 

during processing.  It will also discuss quality control analyses and results if applicable to the 

sample set. 

Project Managers shall work with Laboratory Management in determination of the direction of 

growth for ARI, as the Project Managers are best able to define the analytical needs of clients 

based on new technologies and new environmental regulations.
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SECTION 3: PERSONNEL QUALIFICATIONS AND TRAINING 

 

The production of quality analytical data is dependent upon a laboratory staff with qualifications 

and training necessary to perform assigned tasks.  All personnel employed by ARI will receive 

adequate training and instruction specific to their responsibilities.   Prior to assigning a staff 

member full responsibility for performing a laboratory procedure, her/his skills will be evaluated 

and verified acceptable.  It is the obligation of ARI′s supervisors and managers to ensure that 

personnel are qualified to successfully perform all assigned duties. 

ARI′s training program is described in SOP 1017S (Training and Demonstration of 

Proficiency).  The procedures described in this SOP assure that all ARI employees are 

proficient at the tasks required to produce quality analytical data.  The SOP also provides for 

periodic review of each employees training and proficiency status, which may indicate any 

need for additional or remedial training.  All training and review procedures are documented as 

described in the SOP. 

Basic elements of ARI′s training program are: 

1. All employees are required to read and document their knowledge of non-technical 

documents that describe general policies in place at ARI.  These documents include ARI′s 

Employee Manual and ARI′s Chemical Hygiene Plan. 

2. All technical employees are required to read and document their knowledge of ARI′s 

Laboratory Quality Assurance Plan and quality assurance policies. 

3. All new employees must attend a Quality Assurance Orientation during which ARI′s general 

and specific requirements for the production of quality analytical data are emphasized. 

4. All new technical employees will attend a laboratory specific technical orientation 

conducted by their laboratory supervisor or manager that provides specific information 

about laboratory operation. 

5. All employees will complete an ‘on the job’ training program designated by their supervisor.  

The training program will be laboratory, SOP and employee specific.  The training is 
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incremental with each step documented in an employee Training File.  While an analyst is 

in the training period, her/his supervisor or trainer must approve all analytical work. 

6. Upon completion of the training program a technical employee must complete an Initial 

Demonstration of Capability (IDOC) as described in ARI SOP 1017S.  An analyst is 

considered proficient and may perform analytical procedures without supervision only after 

they have completed training and a successful IDOC. 

7. The proficiency of each employee performing a given laboratory SOP will be continually 

monitored and documented as described SOP 1017S.  An employee must continually 

generate data that meets all of ARI’s published acceptance criteria for a given SOP to be 

considered proficient. Unacceptable results or insufficient number of analyses performed in 

a calendar quarter will result in revocation of proficiency.  This will result in a remedial 

training program. 

8. Each analyst is responsible for maintaining a training record as described in SOP 1017S.  

The training record will document an employee’s experience, training and capability.  The 

training file will be maintained in the analysts’ laboratory.
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SECTION 4: FACILITIES AND EQUIPMENT 

 
4.1 Facilities 
ARI′s facilities have been designed to allow for efficient sample processing and analysis while 

maintaining consideration for the health and safety of the staff.  The facility accommodates the 

following operations: 

  
Sample receipt and storage 
Sample container preparation and shipment 
Sample preparation and analysis (organic and inorganic) 
Project planning and management 
Quality assurance 
Data review and report generation 
Computer programming and operations 
Records storage 
Instrument spare parts storage 
Frozen sample archive 
Short-term hazardous waste storage 
 

A detailed description of ARI′s facilities is included as Appendix C. 

4.2 Security 

Facilities  

To ensure that security at ARI is maintained, access to the facilities is limited to employees 

and escorted visitors.  Upon arrival, ARI visitors are required to register at the reception desk, 

and must sign out prior to leaving.  Visitors will be escorted at all times. A receptionist 

constantly monitors the main entrance. Other laboratory entrances remain closed at all times 

and can only be opened from the outside by key.   Key access to the facility is controlled; keys 

are issued on a limited basis depending on access needs. 

As a result of controlled access and a monitored alarm system, the entire facility is considered 

a secure area.  This eliminates the need for locked sample storage refrigerators, data storage 

areas or file cabinets. 

Data Access  

The Computer Services Manager controls security of, and access to, electronic data on the 

LIMS.  Security measures are required to ensure data integrity, but must not be so restrictive 
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as to prevent data accessibility.  The security measures taken at ARI are to prevent intentional 

intrusion by outside parties.  These measures include building security, limited computer 

system access, password systems, encryption, firewalls and the use of virus protection 

programs.  ARI′s Intranet is protected from outside tampering by a proxy server (firewall) 

connection to the Internet. 

 
LIMS - System Security  
 
 Building/Computer Room Security 

 

Access to the building is restricted to employees, vendors with security passes, and 
escorted visitors.  Room 203 contains the computer and main console for the LIMS 
system.  This room is closed and locked at all times.  Access to this room is limited 
to Computer Services personnel, escorted repair technicians, and escorted visitors.  
Only Computer Services personnel will be allowed access to the main console. 

 
 System Password Policy 
 

User name and password restrict access to the LIMS computer. Remote access to 
the LIMS server is not allowed. 

 
 Database Access Restrictions 
 

Interaction with the database is menu-controlled and allows the LIMS Manager to 
restrict access.   Technicians may be given the ability to fill a limited number of work 
lists, with no authorization to distribute data.  Some users may be given “read only” 
access to the database. 

Users will be given access to the database only to complete tasks for those 
analyses for which they are responsible.  No users are to be given access to the 
shell or command prompt unless 1) they have completed the appropriate training 
and 2) administrative access to the computer systems is required by their job 
function 

 

4.3 Safety 

Ensuring that all sample processing and analysis procedures are performed under safe 

conditions is an important consideration at ARI.  While safety is the responsibility of all staff 

members, ARI′s Safety Committee meets monthly to review the safety activities of all 

laboratory sections and to ensure that all operations and equipment meet safety criteria.  The 
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Chemical Hygiene Plan details those safety procedures and requirements that must be 

followed at ARI.  The Chemical Hygiene Plan is reviewed annually and updated as needed to 

incorporate any changes to ARI′s safety program. 

4.4 Instrumentation and Support Equipment 

4.4.1 Instrumentation  

Generation of quality data is dependent upon instrumentation and support equipment that is in 

optimum operating condition.  All instrumentation and support equipment will be optimally 

maintained following method requirements and/or manufacturer’s recommendations.  

Preventative maintenance is performed on a scheduled basis, with more frequent maintenance 

during periods of increased sample load or after analysis of highly contaminated samples.  

Separate, permanently bound logbooks are provided for and kept at or near each instrument.  

The logbooks are used to record all instrument maintenance, routine and non-routine.  When 

non-routine maintenance is required the following information must be recorded: 

 1. A statement of the problem or symptom that requires correction. 

 2. Details of the maintenance procedure including listing the parts repaired or replaced. 

 3. Documentation that the instrument has returned to routine performance. 

Spare parts are kept on hand when possible; necessary parts are ordered on an expedited 

basis to minimize downtime. 

Currently available Laboratory Instrumentation is detailed in Appendix D. 

4.4.2 Support Equipment  

4.4.2.1 Thermometers in use at ARI are traceable to an NIST standard and are calibrated or 

verified annually. The procedures are described in SOP 1020S.  When appropriate, 

thermometers are assigned a correction factor based upon the most recent calibration.  ARI 

personnel must calculate and record corrected temperatures. 

4.4.2.2 Water Bath temperatures are recorded before each use to assure the temperature is 

acceptable for its intended use. 
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4.4.2.3 Incubator temperatures (corrected) are recorded and at least twice a day while in use.  

The date and time of each observation is recorded. 

4.4.2.3 Oven temperatures are recorded before and after each use. 

4.4.2.4 Refrigerator and Freezer temperatures are recorded automatically every 30 minutes by 

ARI’s “ThermoLogger” computer system.  The temperature of several refrigerators and 

freezers not connected to “Thermologger” are recorded daily. 

4.4.2.4 Balance accuracy is verified daily prior to use with two Class S weights that bracket the 

normal weighting range of the balance.  A balance must be accurate to ±0.1% or ±0.5 mg 

whichever is greater.  All analytical balances are professionally cleaned and calibrated 

annually by an outside contractor. Class S weights are calibrated every five years by an 

outside contractor.  Calibration reports are filed in the QA Office. 

4.4.2.5 pH Meters are standardized prior to each use with at least two standards, one at 4.0 

and one at 7.0 pH units.  The meters are checked prior to each use with a pH 7.0 buffer. 

4.4.2.6 Variable Volume Pipette accuracy is verified monthly following the procedure in SOP 

1015S. 

4.4.2.7 Mechanical Burettes are calibrated quarterly following the procedure in SOP 1015S. 

4.4.2.8 Sample Containers – Upon client request ARI supplies containers for collection of field 

samples.  All containers supplied for organic and trace metals analyses are certified pre-

cleaned by the manufacturer.  When the manufacturer’s certified concentration is greater than 

ARI’s reporting limit for a specific project, a container is used to prepare a method (bottle) 

blank.  ARI certifies that the containers from the same lot are suitable for sample collection 

when target analytes are not detected in the bottle blank.  Containers for conventional 

analyses are not pre-cleaned and are certified internally by ARI following the procedures in 

Appendix 12.3 of ARI SOP 001S (Sample Receiving). 

Container lot numbers are recorded when containers are sent to a client. 
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4.4.3 Chemical Standards and Reagents  

4.4.3.1 Reagent Water Supply  

ARI maintains a centralized water purification system.  The quality of the water produced is 

monitored and documented daily in a bound logbook.  All reagent / de-ionized water used 

within the laboratory meet or exceed ASTM Type II Standards.  Water used in the Volatile 

Organic Laboratory is also filtered through activated charcoal to remove organic compounds. 

4.4.3.2 Chemical Standards  

Most standards used to determine the concentration of target analytes are purchased as 

certified solutions. In general the standards are traceable to a National Institute of Standards & 

Technology standard.  A Certificate of Analysis and/or traceability for quantitative standards is 

filed in the QA Section when available.  All standards (traceable, non-traceable and those 

prepared by ARI) are verified by comparison with standard reference materials or existing 

standards in use.  ARI documents the source, date of receipt, required storage conditions and 

an expiration date for all standards.  Containers used to store standards are labeled with an 

expiration date.  Receiving, storage and preparation of calibration standards is described in 

SOPs 526S (Metals Analysis), 620S (Conventional Analysis), 704S (Volatile Organic Analysis) 

and 1012S (GC and GC-MS Analyses). 

4.4.3.3 Chemical Reagents  

Many of the analytical processes in use at ARI require chemical reagents that are not directly 

used in the calibration process.  These reagents are used for analyte preservation, adjustment 

of pH, formation of colorimetric indicators, etc.  The reagents are purchased in a grade and 

purity sufficient for their intended use.  The receipt of all reagents is recorded in the Chemical 

Receiving Logbook where a unique Inventory Number is assigned to each reagent.  Each 

original reagent container is labeled with an Inventory Number, the date it is opened and an 

expiration date as appropriate.  A Certificate of Analysis is obtained for reagents when 

available and archived in the QA Office. 

Solutions prepared from reagents are recorded in the Reagent Preparation Logbook.  The 

logbook includes a unique Reagent Number that is traceable to the Chemical Receiving 
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Logbook.  Reagent containers are labeled with Reagent Number, date of preparation, 

expiration date, and preparer’s identification. 

Procedures for Reagent Receiving and Preparation are detailed in SOP 1013S. 

Trace Metals Acids  

To ensure the quality of acids, nitric and hydrochloric, used for trace metals analyses, only the highest 

quality, certified “metals free” acids are purchased.  Each lot received is analyzed for purity prior to use 

in the laboratory to assure that it is acceptable for use.  Whenever possible, entire lots will be reserved 

for use exclusively by ARI.  This minimizes the possibility of receiving contaminated or unacceptable 

acid. 

Solvents  

To ensure the quality of solvents used for sample preparation and analysis, the highest purity 

of solvents required for sample processing will be used.  Purity checks are performed on 

solvent lots received by the laboratory.  Only those solvent lots determined acceptable will be 

used for sample processing.  Whenever possible, entire solvent lots will be reserved for use.  

This minimizes the possibility of receiving contaminated or unacceptable solvents. 

Compressed Gases  

To reduce the possibility of system contamination, compressed gases and liquids used for 

operating analytical instrumentation will be of a specified purity level.  Any cylinder suspected 

of introducing contamination into a system will be promptly replaced. 

4.5 Computer Systems  
ARI maintains several data systems.  These are used to automate such diverse functions as 

accounting, payroll, sales and marketing, sample receiving, instrument data collection, 

production of hardcopy and electronic data deliverables, intra- and internet applications and 

project management.  Specific information about these systems is contained in Appendix D 

and various SOPs. 

ARI maintains a Laboratory Information Management System (LIMS) that stores analytical data, 

calculates final results and produces final reports (both hardcopy and electronic).  The LIMS system is 

the major data system used at ARI.  A separate Software Quality Assurance Plan outlines the QA/QC 

procedures for the LIMS system.
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SECTION 5: LABORATORY DOCUMENTATION AND RECORDS 

 
All laboratory operations and procedures performed during sample processing are 

documented in logbooks, notebooks and on laboratory forms and bench sheets.  Analytical 

data and copies of paper documents are also stored electronically.  Consistent use of standard 

documents throughout the laboratory ensures that all activities will be traceable and serves as 

objective evidence of the work performed. 

All procedures performed at ARI will be detailed in Standard Operating Procedures (SOPs).  

Sample preparation and analysis SOPs will reference approved analytical methods and detail 

the actual procedures followed by ARI staff.  SOPs for non-analytical activities will detail the 

procedures developed specifically for use at ARI. 

In the event that ARI is sold to a different ownership group, all records will be handled as 

specified in client contracts. In the absence of contractual requirements, records will be 

transferred to the new owner(s) as specified in the purchase/sale agreement." 

5.1 Responsibilities 

All staff members are responsible for complete and accurate documentation of laboratory 

activities.  Each laboratory section develops a comprehensive set of documents (bench 

sheets, forms, etc.) to record all activities performed in that section.  All staff members are 

responsible for reviewing and understanding SOPs, and must sign a record to document this 

fact.  The QAPM is responsible for maintaining control of laboratory documents and ensuring 

their consistent use.   

To ensure that all documents, SOPs in particular, accurately reflect the activities performed at 

ARI, section supervisors and managers are required to review all documents annually and 

recommend changes to the QAP. The QAPM is responsible for coordinating document 

revisions and ensuring that all staff members have access to the most current laboratory 

documents. 

5.2 Document Control 

ARI′s Quality Assurance Program requires that all forms and SOPs used within the laboratory 

be monitored to ensure that only the currently approved version of the documents are in use, 
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centrally organized, and readily available to all staff members.  All documents will include a 

revision date. The LQAP and SOPs will also have an effective date.  The time between the 

revision and effective dates will be used for training and orderly implementation of changes.  

Electronic copies of laboratory documents will be maintained as part of the quality assurance 

files.  Each laboratory section maintains working copies of pertinent forms and SOPs.  The 

QAPM coordinates the generation of new forms or SOPs and modifications to existing 

documents.  Log number assignments will be as follows: 

Laboratory Section Form Number SOP Number 

Client Services 0001 - 0999 001 - 099 

Computer Systems 1000 - 1999 100 - 199 

Data Services 2000 - 2999 200 - 299 

Extractions 3000 - 3999 300 - 399 

GC Laboratory 4000 - 4999 400 - 499 

Metals Laboratory 5000 - 5999 500 - 599 

Conventional  Laboratory 6000 - 6999 600 - 699 

Volatile Organic Laboratory 8000 - 8999 700 - 799 

Semi-volatile Laboratory 7000 - 7999 800 - 899 

Quality Assurance Monitoring 10000 - 10999 1000 - 1099 

GeoTech Laboratory 11000 - 11999 1100 - 1199 

 

Document numbers will be include an F for forms and an S for SOPs i.e. 101F or 1234S.  

Document Control Logs of all forms and SOPs, detailing the form name and number, revision 

number and revision date will be maintained by the QA Officer.  Outdated documents will be 

maintained in an electronic archive file.   

The QAPM will distribute new and revised documents to the appropriate laboratory sections.  

Section staff will replace outdated copies of the document with the revised version.  Laboratory 

forms and SOPs will be generated or revised on an “as needed” basis, and will be reviewed 

and revised as at least annually.  Only the latest version of a form or SOP will be available in 

each laboratory.  Section supervisors will periodically review these documents and recommend 
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changes to be implemented by the QAPM.  A comprehensive review of all laboratory 

documentation will be performed annually at the direction of the QAPM. 

To maintain document security, release of documents to clients or other outside agencies will 

be controlled by the QAPM.   The QAPM will record the document to be released, revision 

number, person and agency receiving the document, and the release date.  All documents 

generated by the laboratory will be considered proprietary.  ARI permission must be obtained 

by anyone releasing the document to other agencies or including the document in a project or 

quality assurance plan. 

5.3 Reference Documentation 

To provide an understanding of the procedures employed to generate quality data, a 

comprehensive set of reference materials is available to staff members.  All activities 

performed within the laboratory can be referenced to a method or SOP.  The laboratory 

maintains copies of the following method compilations: 

Code of Federal Regulations (Section 40) 
Test Methods for Evaluating Solid Waste (USEPA SW-846)   
USEPA Contract Laboratory Program Statement of Work for Organics Analysis 
USEPA Contract Laboratory Program Statement of Work for Inorganic Analysis 
Methods for Chemical Analysis of Water and Waste (USEPA 500 and 600 series methods) 
Standard Methods for the Examination of Water and Wastewater 
Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound (PSEP) 
US Naval Facilities Engineering Support Activity –NFESC (formerly NEESA). 
Hazardous Waste Remedial Actions Program (HAZWRAP) 
State of Alaska Department of Environmental Conservation (ADEC) 
Oregon Department of Environmental Quality (DEQ) Petroleum Hydrocarbon Methods 
Washington Department of Ecology  (WDOE) Guidance for Remediation of Releases from 

Underground Storage Tanks (Appendix L) 
Washington State SARA 
AFCEE Project Quality Assurance Plan 
Washington State EPH/VPH Methods 
National Environmental Laboratory Accreditation Conference 
Department of Defense Quality Systems Manual 
Washington State Sediment Sampling and Analysis Plan 
 
 

Other methods followed within the laboratory are also available.  Published modifications to 

analytical methods will be reviewed and incorporated into laboratory SOPs.  If a method for a 

parameter is developed by ARI, it will be detailed in an SOP.  SOPs will be available for all 
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laboratory activities.  Each laboratory section will maintain a file or notebook of SOPs pertinent 

to that section.  A compilation of all laboratory SOPs is maintained as part of the Quality 

Assurance Program files.   A listing of laboratory SOPs is included as Appendix E. 

The Quality Assurance Manual provides an overview of the laboratory-wide Quality Assurance 

program.  A copy of the Quality Assurance Manual is distributed to all laboratory sections.  

Distribution of the QAP is coordinated by the QAPM. 

ARI maintains a file of various laboratory and environmental publications and reference texts.  

These reference materials are available to all staff members.  Operation and maintenance 

manuals are available for all equipment and instrumentation used within the laboratory.  

Additionally, senior level staff members are available to serve as reference sources.  These 

staff members have numerous years of pertinent experience and can provide insight and 

guidance for all procedures and laboratory activities. 

5.4 Quality Assurance Policies 
 
Quality Assurance Policies provide standards and procedures to guide ARI employees in 

proper implementation of the QA Program.  Appendix P includes current QA Policies. 

5.5 Worksheets and Logbooks 

Use of Laboratory Forms and Logbooks 

All activities noted on laboratory forms and logs are recorded in blue ink.  Initials of the staff 

member performing the activity, as well as the date the activity is performed are noted on all 

forms and logs.  Any supplementary information about the activity, such as unusual 

observations or suspected procedural errors are noted on the forms and logs.   The QAPM or 

his/her designee prepares and controls laboratory logbooks. 

Changes to existing information is annotated by drawing a single line through the original entry 

and initialing and dating the deletion.  Correct information is written above the deleted entry.  

When appropriate to clarify the intent of the change a note describing the reason for the 

change is added. The use of correction fluids or other techniques that cover an entry in its 

entirety is forbidden on laboratory documents. 
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Since sample processing within an analytical laboratory involves many detailed steps, 

documentation can be quite extensive and varied.  The following guidelines will be followed to 

encourage consistency in laboratory record keeping: 

Standard Logbooks 
Preparation of all stock and working standards is documented in the appropriate standards 

logbook.  Each entry includes preparation date, initial and final concentrations (including 

solute and solvent amounts), standard ID number, expiration date and the identity of the 

person preparing the standard.  Stock solution entries include standard lot number and 

supplier.  Working solution entries include the stock solution ID number.  Commercially 

prepared stock standards are recorded in the stock standard logbook.   

Sample Storage Temperature Logs 

The temperature of all refrigerators and freezers used for sample and standards storage is 

monitored daily.  The temperature and recorder’s initials are recorded on the temperature 

log attached to each unit.  The acceptable temperature range for each unit is noted on the 

log sheet.  Any out of control temperatures and/or corrective actions, must be noted on the 

log sheet and reported to appropriate personnel (Lab Supervisor and QA Manager) 

Balance Calibration Logs 

The true and measured values for each calibration check weight are recorded, along with 

the date and recorder’s initials.  Any actions taken, such as notifying the QAPM of 

malfunctions is indicated alongside the entry for that date. 

Instrument Logs 

The Instrument Run Logs must detail all samples analyzed on a given instrument for a 

given parameter.  Instrument conditions, analysis date and time for each sample, analyst 

initials and standard or sample identifications in the analytical sequence must be recorded 

in the log.  Comments related to sample analysis and minor maintenance are noted on the 

instrument logs.  For GC/MS analyses, instrument performance is documented by 

recording internal standard response alongside the sample identification. 
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Sample Preparation/Analysis Worksheets 

Sample preparation and analysis activities are documented on appropriate worksheets.  

Sample identifications, weights or volumes used, intermediate cleanups, final volumes, 

preparation dates and analyst initials will be noted as well as any observations about 

sample condition.  Any issues encountered during sample preparation are also noted.  

Surrogate and spiking solution ID numbers, and concentrations added to the samples, must 

be indicated on the bench sheet. 

For some parameters, analytical results are summarized on an analysis worksheet.  

Sample identifications, sample preparation information, sample results, quality control 

results, analysis date, analyst initials and reported detection limits must be indicated on the 

worksheet.  Any necessary data qualifiers are also noted on the worksheet.   

Maintenance Logs 

All major maintenance performed on instrumentation or laboratory equipment must be 

documented.  Maintenance performed, date and analyst performing the maintenance, and 

steps taken to verify that the maintenance was successful are detailed in the log.  Routine 

maintenance of GC-MS instruments is documented on “maintenance cards” attached to 

each instrument.  The demonstration that GC instruments are in-control following 

maintenance is documented in the instrument run log. 

Individual Laboratory Notebooks 

Staff members preparing USEPA CLP samples must maintain unique laboratory notebooks 

for these analyses.  Each case submitted is documented on a separate, sequentially 

numbered page.  A listing of all samples prepared as part of the case, the date and the 

preparer′s initials, and any notes specific to sample preparation must be annotated in the 

logbook.  Individual notebooks are used only when required by a specific contract.  All 

sample preparation information is recorded on a laboratory bench sheet. 
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5.5 Document /Data Storage and Archival 

Logbooks 

All active logbooks will remain in the appropriate laboratory sections.  Completed logbooks will 

be forwarded to the QAPM for archival. 

Magnetic Tapes and Diskettes 

When instrument capabilities permit, all data generated is archived and stored on magnetic 

tapes or disks.  The electronic media remains on file for five years. 

Chromatograms and Instrument Documentation 

Electronic or paper copies of chromatograms, instrument calibrations, quantification reports 

and any other printed documentation generated during sample analysis are maintained as part 

of the permanent data files.  All hardcopy data remain on file at ARI for five (5) years or as 

specified by contract. 

Project Data and Documentation 
Project data and support documentation, electronic or paper copies, will be filed a minimum of five 

years, or as specified by contract.
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SECTION 6: SAMPLE CONTROL 

All samples analyzed by the laboratory will be monitored in accordance with sample control 

procedures.  Sample control includes operations such as container preparation, sample 

collection, receipt and storage, and tracking of the sample throughout all processing steps.  

Documentation of all sample control activities and adherence to standard procedures is an 

important aspect of ensuring that data quality objectives are met. 

6.1 Sample Collection 

Production of quality analytical data begins with proper sample collection.  Improper sampling 

procedures may result in inaccurate final results.  Although the laboratory is not routinely 

involved with sample collection, it will minimize the possibility for error by providing clients with 

appropriate sample containers and sampling instructions for the requested parameters.  If, 

upon receipt, sample integrity appears to be compromised, the client will be immediately 

notified to allow for re-sampling if necessary. 

6.2 Sample Container Preparation and Shipment 

To minimize the possibility of contamination from containers furnished by outside sources, the 

laboratory will furnish all necessary sample containers for client projects when requested by 

the client.  Sample containers, pre-cleaned to EPA specifications, or certified clean by the 

manufacturer or ARI, are supplied for most parameters. Containers for special purposes may 

be acquired upon request. Lot numbers for containers are tracked to link bottle orders to lot 

numbers. 

A blank sample label is affixed to each sample container prior sending the container to a client.  

The sample label allows for recording of the following information at the time of collection: 

client name, client sample identification, sampling site, date and time of sample collection, 

analytical parameters, and any preservatives used.  Sample labels provided by ARI are coated 

to prevent bleeding of recorded information if labels become wet. 

To ensure that the correct number of appropriate sample containers are prepared and 

submitted to the client, a Bottle Request is completed by a Client Services staff member or 

Project Manager at the time sample containers are ordered by the client.  All necessary 

preservatives are also noted on the Bottle Request.  The Bottle Request is then forwarded to 
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appropriate personnel in the Sample Receiving Section for order preparation.  All required 

containers will be gathered and preservatives added as specified.  A copy of the Bottle 

Request accompanies the sample containers to allow the client to verify that the order is 

properly filled.    Additional containers will be supplied for quality control purposes and in case 

of container breakage or sampling complications.  A complete listing of containers and 

preservatives used within the laboratory is included as Appendix F. 

To facilitate transportation of containers to the sampling site, sample containers will be placed 

in coolers along with appropriate packing material.  The inclusion of packing materials, such as 

vermiculite or “bubblewrap”, is provided to minimize the possibility of container breakage and 

cross-contamination.   Sample containers will be organized in the coolers per analytical or 

client specifications.  Depending on client preference and project requirements, coolers and 

sample containers will be shipped to a specified location, delivered by ARI courier, or held at 

the laboratory for pick up.  To ensure that sample identification, analytical parameters, and 

sample custody are properly documented, Chain of Custody records will accompany all 

sample container shipments.  When appropriate, as for drinking water source sampling events 

or for parameters that require preservation in the field, sample collection instructions will also 

be included with shipments. 

6.3 Sample Admission 

All samples received by the laboratory are processed in a central Sample Receiving area.  To 

ensure the safety of staff members receiving samples, coolers will be opened under a hood or 

in a well-ventilated area.  Appropriate protection, such as disposable gloves, safety glasses 

and laboratory coats will be worn during sample receipt and log-in.  Additionally, all general 

safety practices as specified in ARI’s Chemical Hygiene Plan will be employed. 

Upon receipt, sample coolers will be inspected for general condition and custody seals.  Time 

and date of sample receipt, as well as identification of the staff member receiving the samples, 

will be indicated on each Chain of Custody record accompanying the shipment.  Cooler 

temperatures will be determined using an IR temperature measuring device or by placing a 

thermometer in the cooler immediately after the cooler is opened.  If samples cannot be 

logged-in within 30 minutes after receipt, the sample coolers will be tagged and placed in the 

walk-in sample storage refrigerator for short-term storage.  Chain of Custody records for the 
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stored coolers will remain in Log-In to ensure that processing of the stored samples is not 

overlooked.   

Samples to be processed will be removed from the coolers and organized by sample 

identification.  The number and type of sample containers received will be verified against the 

Chain of Custody record.  Each sample container will be examined to verify that the condition 

is acceptable and that sample integrity has not been compromised during shipment. Sample 

containers broken during shipment should be handled according to procedures detailed in the 

Chemical Hygiene Plan (Section 5, Waste Disposal Procedures). 

After sample organization and initial inspection has been completed, sample information will be 

entered into the LIMS, and a Service Request will be generated for the sample set.  The 

Service Request serves as a work order for the laboratory.  The Service Request will contain 

the following information: 

Client Name 
Client Project Name and/or Number 
Client Contact 
Verified Time of Sample Receipt (VTSR) 
Required Turnaround Time 
Laboratory Job Number 
Client Sample Identifiers(s) 
Laboratory Sample Number(s) 
Required Parameters 
Additional Analytical Requirements/Comments 
 

Also entered into the LIMS are the number of sample containers for each sample, sample 

conditions, and cooler temperatures. 

A sequential laboratory job number will be assigned to each sample set.  Laboratory sample 

numbers, determined by the job number and a sequential letter, will be assigned to each 

sample.  Containers for each sample will also be numbered sequentially.  The accuracy of 

sample container labeling is verified by a second person.  These identifiers will be used to 

monitor the sample set and container throughout sample processing.  All samples logged for 

the sample set and the analytical parameters required for each sample will be indicated on the 

Service Request.  Client specific quality control requirements and any other pertinent 

information indicated on the Chain of Custody Record will also be noted.   Discrepancies 
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between the Chain of Custody record and sample containers will be noted, as well as 

discrepancy resolutions.  To reduce the possibility of inaccurate sample processing, the 

sample receiving staff working with the Project Manager will resolve all noted discrepancies 

prior to releasing the samples to the analytical sections. 

Upon completion of sample log-in, all documentation will be placed in a master folder and 

forwarded to the assigned Project Manager for review and approval.  The master folder will be 

color-coded as follows: 

Master File Color Designation 

Red Accelerated Turnaround (≤ week) 

Blue Accelerated Turnaround/Fuels 

Clear Routine Turnaround 

 

The Project Manager will review all aspects of the documentation, specify any additional 

analytical requirements and resolve any remaining discrepancies before sample processing 

begins.  After Project Manager final approval has been obtained (indicated by the Project 

Managers initials and the date on the Service Request and laboratory-specific parameter 

sheets), the master file will be returned to Log-In for preparation of laboratory job folders.  A 

job folder will be created for each laboratory section involved in sample processing for a given 

project.  Laboratory job folders are color-coded as follows: 

Job Folder Color Designation 

Red Accelerated Turnaround (≤ 10 days) 

Manila Normal Turnaround (11 to 14 days) 

Blue Accelerated Turnaround (≤ 7 days) for 
Fuels Analyses (NWTPH, AK103 etc.) 

Yellow Extended Turnaround (>14 day TAT) 

Other (Green, Purple ,etc) Client or Project Specific Analyzes 

  

Copies of the Service Request and all pertinent laboratory-specific documentation required to 

accurately complete sample analysis will be placed in each laboratory job folder.  Laboratory 
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job folders will then be distributed to appropriate laboratory sections for analysis and 

incorporation into the section tracking system. 

Subcontracting Policies 

ARI may be required to subcontract work to other laboratories.  The following policies are 

followed to assure that data produced by a subcontractor is high quality, defensible and will 

meet the client’s expectations. 

1. ARI’s client must be made aware that samples will be subcontracted and what 

laboratory will perform the analyses. 

2. Subcontractor laboratories must qualify to perform the analyses using the same criteria 

applied to ARI.  When appropriate, subcontracted laboratories must submit proof of 

certification or accreditation, quality assurance plans, standard operating procedures, 

results of method detection limit studies, control limits to ARI.  ARI may at its discretion 

perform an on-site assessment of subcontracted laboratories. Failure to submit 

requested documents or refusal of an on-site assessment will disqualify laboratories 

from subcontracting ARI sample analyses. 

3. ARI will not subcontract Department of Defense work to be performed under the Quality 

Systems Manual (DoD-QSM) unless the subcontract lab is approved to perform DoD-

QSM analyzes. 

4. The sample information and analytical requirements are first entered into the ARI LIMS 

in the same way that samples for in-house analyses are processed.  Subcontractor 

laboratories are contacted to verify their preparedness, and samples are then submitted 

to them using ARI chain-of-custody forms.  These chain-of-custody documents are 

included in the master folder for the project. 

5. ARI may request that subcontract laboratories analyze, on double blind performance 

testing (PT) sample obtained from commercial vendors at the subcontractor’s expense. 

6. The laboratory must be willing to maintain an annual contract with ARI, and must list 

ARI as a co-insured on the subcontract laboratory’s liability insurance policies. 

7. Financial stability is also evaluated on a lab-by-lab basis. 
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6.4 Sample Custody 

To ensure the traceability of sample possession, chain of custody is documented from sample 

collection to completion of final analysis, and is maintained during sample storage in archive 

prior to disposal.  This is achieved through completion of a written chain of custody record.  

Custody of all samples and extracts processed by the laboratory is documented at each step 

of the analytical process. 

The National Enforcement Investigations Center (NEIC) of EPA defines custody in the 

following ways: 

It is in your actual possession, or 
It is in your view, after being in your physical possession, or 
It was in your possession,  then you locked or sealed it up to prevent  tampering, or 
It is in a secure area. 
 
Sample handling may vary and specific custody procedures have been developed for each 

laboratory section.   

Custody at Sample Log-in 

A Chain of Custody Record must accompany all samples received by the laboratory.  This 

record documents all sampling activities as well as persons handling the samples prior to 

receipt by the laboratory.  Sample receiving staff assumes custody of samples upon receipt 

from the client or courier.  Samples will remain in the custody of Sample receiving until the 

samples are delivered to a laboratory section.  Should samples require shipment to a 

subcontracting laboratory, a separate Chain of Custody Record will be completed to document 

the sample transfer.  Chain of Custody records will be included with sample data reports in the 

final analytical package submitted to the client.  Copies of these records will be filed with 

project data. 

Custody of Volatile Organic Analysis (VOA) Samples 

Upon completion of sample the sample receiving process, samples requiring analysis for 

volatile organic analysis will be placed in the VOA refrigerator designated for incoming 

samples and logged into the VOA sample receipt logbook.  The samples are now in the 

custody of the VOA laboratory. To avoid possible cross-contamination of low level samples, 
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those samples known or suspected to contain high levels of contaminants, such as 

underground storage tank (UST) samples, will be stored in a separate refrigerator prior to 

analysis. 

VOA Laboratory analysts complete the receiving process and move the samples to a 

refrigerator designated for “active” samples.  Samples removed from storage for analysis are 

considered to be in the custody of the analyst responsible for sample processing.  All samples 

to be analyzed will be listed in the analytical logbook for the selected instrument.  Laboratory 

and client sample identifications, the bottle number and identification of the analyst performing 

the analysis will be indicated in the logbook.  If it is necessary for sample custody to be 

transferred to another instrument or analyst, the second analyst will record this information.  

Thus, custody of a given sample can be traced throughout the analytical process, regardless of 

the number of instruments or analysts involved.  Analysts will initial all raw data generated from 

sample analysis, to further document sample custody. 

After completion of sample analysis, soil and intact water sample containers will be placed in 

the refrigerator designated for sample archival.  Any water sample remaining in the container 

after completion of analysis will be considered compromised and will be discarded.  The 

samples will remain in archive and in the custody of the VOA laboratory until final disposal. 

Custody of Semi-volatile Organic Analysis (SVOA) Samples 

Upon completion of sample log-in, samples requiring extraction for organic parameters will be 

placed in walk-in cooler number 5.  All samples placed in the cooler will be logged into the 

Walk-in Admission Logbook.  Removal of samples from the refrigerator for processing by 

Extractions or Conventional personnel must be indicated in the Walk-in Admission Logbook.  

Samples stored in this walk-in refrigerator remain in Log-In custody until removed to a 

laboratory for processing. 

The analyst responsible for the custody and initial handling of samples within the sample 

preparation laboratory will be indicated on the Sample Preparation Worksheet.  All analysts 

involved in the subsequent steps of sample processing will also be indicated on the worksheet.  

Residual sample volumes will be archived in the refrigerator designated for extractable organic 

samples.  Transfer of residual samples to this refrigerator will be documented in the Sample 
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Archive Refrigerator Logbook.  Transfer of prepared sample extracts to the appropriate 

analytical sections will be documented in the Extract Log in the preparation laboratory and in 

the Extract Log in the analytical section.  Upon extract transfer, the analytical section receiving 

the extract assumes custody. 

Extracts removed from storage for analysis are considered to be in the custody of the analyst 

responsible for analysis.  Removal of extracts for analysis will be indicated in the Extract Log in 

the analytical section.  All extracts to be analyzed will be indicated in the analytical logbook for 

the selected instrument.  Laboratory and client sample identifications, as well as the analyst 

performing the analysis will be indicated in the logbook.  Analysts will initial raw data generated 

from extract analysis to further document sample custody.  After completion of analysis, 

extracts will be placed in the refrigerator designated for archive.  Extracts will remain in storage 

and in the custody of the analytical section until final disposal. 

Custody of Inorganic and Metals Samples 

Upon completion of the sample receiving process, samples requiring preparation or analysis 

for inorganic parameters will be placed in the designated walk-in cooler.  Selected samples 

such as those requiring a critical analysis are placed directly in the laboratory.  Removal of 

samples from the refrigerators for digestion and/or analysis will be indicated in the Walk-in 

Admission Logbook for the appropriate refrigerator.  Samples stored in the walk-in refrigerators 

remain in Log-In custody until the laboratory removes the samples for processing. 

The analyst responsible for custody and initial handling of samples within the metals 

preparation laboratory will be indicated on the Sample Digestion Worksheet.  All analysts 

involved in the subsequent steps of sample processing will also be indicated on the worksheet.  

Transfer of completed sample digests to the metals instrument (analysis) laboratory will be 

documented by the metals preparation laboratory.  Upon transfer of digests, custody is 

considered to be the responsibility of the analytical section receiving the digests. 

Digests removed from storage are considered to be in the custody of the responsible analyst.  

All digests to be analyzed will be indicated in the analytical logbook for the selected instrument.  

Laboratory sample identifications and the analyst performing the analysis will be indicated in 

the logbook.  If it is necessary for digest custody to be transferred to another instrument or 
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analyst, the second analyst records this information.  Thus, custody of a given digest can be 

traced throughout the analytical process, regardless of the number of instruments or analysts 

involved.  Analysts will initial all raw data generated from digest and analysis to further 

document sample custody.  After completion of analysis, digests will be stored by and remain 

in the custody of the analytical laboratory personnel until final disposal. 

The analyst performing the sample analysis will remove samples requiring analysis for other 

inorganic (conventional) parameters from storage.  Removal will be documented in the Walk-in 

Admission Logbook.  Custody of the sample will be considered to be the responsibility of that 

analyst.  All samples to be analyzed will be indicated on the worksheet for the required 

parameter.  Laboratory sample identifications and the analyst performing the analysis will be 

indicated on the worksheet.  If it is necessary for sample custody to be transferred to another 

instrument or analyst, the second analyst will record this information.  Thus, custody of a given 

sample can be traced throughout the analytical process, regardless of the number of 

instruments or analysts involved.  The analysts’ initials will be indicated on the worksheet to 

further document sample custody. 

Special Chain of Custody Requirements 

Should a client project require additional or more detailed custody documentation, 

requirements will be incorporated into the procedures for that project.  Samples processed as 

part of the USEPA Contract Laboratory Program require more stringent chain of custody 

procedures.  For this program, removal of samples and extracts for analysis (or any reason) 

will be documented in the Sample Control Log.  Date, time and reason for removal, and date 

and time of return, will be fully documented.  Removal of samples or extracts for permanent 

archiving or disposal will also be fully documented in the Sample Control Log. 

6.5 Sample Archival and Disposal 

After completion of analysis, unused sample aliquots are routinely stored for a specified period 

of time: 30 days for water samples and 60 days for soil samples.  Colored markers are placed 

on samples with specific storage requirements during the sample receiving process. The color-

coding is defined in the following table: 
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Label Color Storage Requirement 

Red Hold until further notice 

Orange Suspected Hazardous 

Yellow Shared Sample Containers 

Blue Samples to be frozen 

 

Samples submitted for archival will be logged into the Sample Archive Logbook.  Laboratory 

and client identifications, as well as archive date will be indicated in the logbook.  The 

anticipated disposal date for the sample set will also be noted.  The logbook will be reviewed 

several times during each week to determine samples scheduled for disposal.  On or soon 

after the scheduled disposal date, the samples will be removed from archive storage and 

disposed. 

In consideration of disposal requirements for hazardous samples, each sample processed by the 

laboratory will be evaluated for contamination levels based on final analytical results.  Those samples 

containing analytes of interest at or above regulated disposal levels will be identified and handled as 

hazardous waste.  A designated staff member coordinates periodic pickup and disposal of hazardous 

waste by an USEPA approved TSD (Treatment, Storage, and Disposal) Company and maintains 

hazardous waste disposal records.  Specific guidelines for handling hazardous samples and waste are 

detailed in the Chemical Hygiene Plan (Section 5, Waste Disposal Procedures)
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SECTION 7: PROJECT MANAGEMENT AND TRACKING 

7.1 Project Management 

Concise and accurate communication between a client and ARI, and within the laboratory, is 

an extremely important requirement for generating quality analytical results. All clients 

contracting with ARI will be assigned to a Project Manager. The Project Manager confirms that 

project requirements are consistent with laboratory capabilities, and coordinates with 

laboratory sections to provide analytical results within specified project timelines. Project 

organization, monitoring, and follow-up is the responsibility of Project Management staff. 

Client project requirements and Project Managers’ areas of expertise will be considered for 

client assignment.  To ensure that all clients and projects receive the attention necessary for 

successful project completion, Project Manager workloads will also be considered.  Project 

Managers will serve as the central focus for all project related activities and communications. 

The Project Manager will review work plans and requirements for all pending projects.  Any 

questions related to the work plan will be addressed prior to project commencement.  The 

Project Manager will consult with appropriate analytical sections to clarify any issues regarding 

procedures and capabilities.  Project deliverables requirements will also be addressed at this 

time.  Upon receipt and log-in of project samples, the Project Manager will review all 

documentation to ensure that samples were properly logged in, and that analytical and QC 

requirements were correctly specified.  The Project Manager will also provide any additional 

project related information that will assist the analytical sections with sample analysis.  

Laboratory sections will not process a sample until Project Manager approval has been given. 

Exceptions are parameters with critical (less than 48 hour) holding times or those that arrive on 

weekends or holidays when none of the Project Managers can be contacted. 

Throughout the project, the Project Manager will monitor all analytical activities to help ensure 

that the project is completed and delivered on schedule.  Any issues arising during sample 

processing will be promptly discussed with the client.  Likewise, the analytical staff will be 

informed of any client concerns or project modifications.   The Project Manager will also 

address any issues that arise during subsequent review of the analytical data by the client. 
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7.2 Project Tracking 

Monitoring the laboratory workload ensures that adequate staffing and equipment will be 

available to produce quality analytical data and meet client needs.  At the time a client project 

is tentatively scheduled, information regarding the project will be documented in the Project 

Management Database.  Project particulars, sample quantities, parameters and anticipated 

sample delivery dates will be specified, as well as any prearranged analytical costs.  Project 

work plans and any other project information will be kept on file with the Project Manager.  

Schedules for pending projects are communicated to the lab sections through periodic 

distribution of database printouts.  Upon receipt of project samples, the project Inquiry number 

will be referenced to ensure project requirements are accurately specified.  The original project 

documentation will be placed in the master folder as part of the project file. 

Each laboratory section analyzing project samples will be responsible for ensuring that all 

analyses are accurately completed by the required date.  All staff members are required to be 

aware of holding times, special analytical requirements, and required turnaround times.  

Analytical sections will remain in close communication with the Project Management staff so 

that any issues arising during sample analysis can be promptly addressed or discussed with 

the client. 

Project Managers or their designee are responsible for monitoring project status.  Sample 

status reports are generated as needed from LIMS and are distributed to lab sections and 

Project Managers.  These reports allow the Project Managers to review project status and 

identify any samples which must be expedited to meet project timelines.  Additionally, verbal 

communication between Project Managers and lab sections provides information about project 

status. 

After sample analysis, report generation, and final review have been completed, data and final reports 

will be forwarded to the Project Manager.  If requested, preliminary and interim results will be forwarded 

to the client.  When all final data are available, the Project Manager will assemble the final package, 

verifying that all analyses were completed and project requirements met.  A project narrative detailing 

the particulars of sample processing will be generated.  After assembly and prior to shipment, the 

Project Manager will perform a final, cursory review of the package for any inconsistencies or incorrect 

information.  The package will then be forwarded to clerical personnel for photocopying and shipment.  
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The Project Manager will determine final analytical costs and submit this information to the Accounting 

department for invoicing.  Upon completion, all raw data and documentation associated with each client 

project will be compiled and stored as part of the laboratory project files.   A chart detailing laboratory 

workflow as described in this section is included as Appendix G.
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SECTION 8: ANALYTICAL METHODS 

To ensure that all data generated are consistent and comparable, clearly defined procedures 

will be followed for all aspects of sample processing, control and management.  Standard 

Operating Procedures (SOPs) provide detailed guidelines for completing a procedure.  

Document control procedures and periodic audits will ensure that operations are performed in 

accordance with the most current SOPs.  All routine deviations from published will be noted in 

the SOPs.  Analysis specific deviation will be noted in Analyst Notes and in the Analytical 

Narrative. 

8.1 Responsibilities 

It is the responsibility of staff members to perform all procedures in accordance with the 

guidelines specified in the Standard Operating Procedures.  Laboratory management is 

responsible for ensuring that SOPs are followed throughout the laboratory.  The QAPM is 

responsible for coordinating periodic review and revision of existing SOPs and generation of 

additional SOPs.  The QAPM is also responsible for maintaining SOP document control and 

ensuring that the most current versions of all SOPs are available to staff members. 

8.2 Methods 

Laboratory procedures may reference any established methods specified in the following 

publications: 

1. Code of Federal Regulations (Section 40) 
2. Test Methods for Evaluating Solid Waste (USEPA SW-846)   
3. USEPA Contract Laboratory Program Statement of Work for Organic Analysis 
4. USEPA Contract Laboratory Program Statement of Work for Inorganic Analysis 
5. Methods for Chemical Analysis of Water and Waste (USEPA 500 and 600 series) 
6. Standard Methods for the Examination of Water and Wastewater 
7. Protocols for Measuring Selected Environmental Variables in Puget Sound (PSEP) 
8. Navy Installation Restoration Laboratory Quality Assurance Guide(February 1996) 
9. Hazardous Waste Remedial Actions Program (HAZWRAP) 
10. State of Alaska Department of Environmental Conservation (ADEC) 
11. Oregon Department of Environmental Quality (DEQ) Petroleum Hydrocarbon Methods 
12. Washington Department of Ecology  (WA-Ecology) Guidance for Remediation of Releases from 

Underground Storage Tanks (Appendix L) 
13. The Department of Defense Quality Systems Manual (DoD-QSM) 
14. Washington State Sediment Sampling and Analysis Plan 
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The laboratory will adhere to established methods whenever possible.  Occasionally, however, 

procedures determined to provide more accurate final results will be incorporated into the 

method.  Should the laboratory procedures deviate from the established method, all 

modifications will be detailed in the associated SOP.  A listing of laboratory SOPs is included 

as Appendix E. 

8.3 Standard Operating Procedures 

Standard Operating Procedures (SOPs) are detailed, step-by-step instructions for completing a 

laboratory operation.  An SOP is available for all procedures within the laboratory, from initial 

project identification to final data archival.  SOPs are generated for procedures developed 

within the laboratory and for those that follow established methods. 

To ensure consistency in defining procedural guidelines, all SOPs that describe analytical 

procedures will contain the following sections: 

1) Method, matrix or matrices, detection limit, scope & application, components to be analyzed 
2) Summary of the test method 
3) Definitions 
4) Interferences 
5) Safety 
6) Equipment and supplies 
7) Reagents and standards 
8) Sample collection, preservation, shipment and storage 
9) Quality control 
10) Calibration and standardization 
11) Procedure 
12) Data analysis and calculations 
13) Method performance 
14) Pollution prevention 
15) Data assessment and acceptance criteria for quality control measures 
16) Corrective actions for out of control data 
17) Contingencies for handling out-of-control or unacceptable data 
18) Waste management 
19) References 
20) Appendices, tables, diagrams, flowcharts and validation data. 
 
SOPs will be monitored through the laboratory document control system.  Each SOP will be 

assigned a document control number as detailed in Section 5.2 of this LQAP.  SOPs are 

revised whenever a laboratory procedure is changed or modified.  All SOPs are reviewed and 

revised as necessary at least once a year.  Personnel normally performing the procedure or 
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analysis perform the review.  SOPs will be generated for each new procedure implemented 

within the laboratory.  Review, modification, new SOP generation, and distribution will be 

coordinated through the QAPM.  The QAPM will periodically audit the laboratory sections to 

verify that the most current versions of all SOPs are in use.  Document release will be 

controlled as detailed in section 5.2. 

8.4 Method Selection and Use 

Method selection will be based on availability of analytical instruments and equipment, 

chemical standards, expected method performance and marketability.  Methods that are 

defined and accepted by regulatory agencies and familiar to ARI’s clients are preferred.  The 

Laboratory Manager and QAPM in consultation with marketing, client service, and laboratory 

supervisory staff are responsible for selecting appropriate methods.  Client or project-specific 

methods may be used when appropriate. 

The most recently promulgated method will be used for all procedures.  Non-promulgated 

methods will be investigated if requested by a client.  Section supervisors and managers are 

responsible for ensuring that the procedures in use reflect the requirements of the promulgated 

methods.  Any modifications made to the method must be documented in the SOPs.  Method 

modifications may be acceptable, provided all acceptance criteria specified in the method are 

met. 

Section supervisors and managers review newly promulgated methods.  SOPs will be modified 

as necessary to reflect the new methods.  When possible, the annual SOP review will be 

coordinated with anticipated method promulgation dates.  This is especially useful for large 

method compilations, such as SW-846.   If the annual SOP review and method promulgation 

cannot be coordinated, SOPs will be revised as soon as possible after a method has been 

promulgated, especially when method changes are significant. 

SOPs will be generated to reflect the most commonly used methods and protocols.   If more 

than one method is used for an analysis, separate SOPs should be generated.  Several 

methods may be incorporated into one SOP, provided that each method is clearly identified 

and defined in the SOP.  Method modifications or special requirements for ongoing projects, or 

for specific programs (Navy, CLP, etc.), will be incorporated into the SOP.  These 
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requirements will be annotated to indicate that they are project/program specific.  Analysts and 

technicians will be responsible for ensuring that, when required, project or program specific 

procedures are followed.  SOPs will be controlled as specified in section 5.2. 

8.5 Method Performance 

Method performance must be demonstrated for all new methods prior to using methods for 

sample analysis.  Section supervisors and managers are responsible for ensuring that method 

performance is demonstrated and support procedures have been performed. 

Method performance will be demonstrated in the following manner: 

A draft SOP will be generated for the method.  The SOP must provide sufficient 
detail to perform the analysis and must accurately reflect the published method.  
Any steps in the method for which analyst discretion is allowed must be clearly 
defined. 

A method detection limit (MDL) study must be performed for the method.  Method 
detection limits must be verified to be at or lower than any method-specified 
detection limits.  Method detection and reporting limits must be established. 

Method precision and accuracy must be evaluated.  This may be determined using 
an MDL or IDL study.  Replicates will be evaluated for precision; analyte values 
will be compared with spike amounts to determine accuracy.  Any method-
specified precision and accuracy criteria must be met. 

 
All method performance results will be reviewed and compiled by the section supervisor.  

Results will be filed with the QA section.  A final SOP will be generated and distributed.  MDL 

updates will be communicated to Computer Services for LIMS updates and distributed to 

laboratory sections as needed. 
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SECTION 9: INSTRUMENT CONTROL 
 
9.1 Detection Limits 

To verify that reported limits are within instrument and method capabilities, three levels of 

detection have been established: instrument detection limits, method detection limits, and 

reporting limits.  Instrument and method detection limits are statistically based values, 

determined from replicate analyses of analytical standards.  Reporting limits are based upon 

the experience and judgment of an analyst.  Reported values will be qualified based on the 

established limits.  All limits will be summarized and controlled by the QAPM and are included 

as Appendix I. 

Instrument Detection Limits 

The instrument detection limit (IDL) is considered to be the smallest signal above background 

noise that an instrument can reliably detect.  This limit reflects whether or not the observed 

signal has been caused by a real signal or is only a random fluctuation of noise from the blank.  

The IDL does not take into consideration the performance or efficiency of analytical methods. 

Instrument detection limits are determined annually, or when ever a major change has been 

made, for each instrument in the metals analysis laboratory.  Seven replicates, of a blank, or 

standards containing analytes at levels three to five times the expected IDLs are analyzed on 

three non-consecutive days.  The IDL value for an analyte is three times the average of the 

standard deviations from the three replicate sets of analyses. 

Method Detection Limits 

The method detection limit (MDL) is considered to be the lowest concentration of an analyte 

that a method can detect with 99% confidence.  Method detection limits will be established for 

all analytical parameters according to the guidelines specified in the Code of Federal 

Regulations, Section 40.  Seven replicate samples are fortified with target analytes at levels 

that are one to five times (but not exceeding 10 times) the expected detection limits.  The MDL 

for an analyte is determined to be the standard deviation of the replicates times the appropriate 
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student’s t-test value.  More than seven replicates may be processed, but all replicates must 

be used in the MDL determination.  MDLs are verified by analyzing a sample spiked at a 

concentration 3 to 5 times the calculated MDL concentration.  When the analyte(s) are 

detected the MDL is verified.  When the analytes is not detected, the concentration in the 

verification sample is increased until it is detected.  The concentration at which the analytes is 

first detected then becomes the MDL. 

Laboratory supervisors or managers review all statistically determined MDLs for accuracy and 

validity. The section supervisor or manager is responsible for ensuring that any unusable MDL 

studies are reprocessed.  Once accepted, MDL study results and associated raw data will be 

forwarded to the QA section for further review and additional approval.  MDLs approved by 

both section management and QA will be considered final and acceptable for use.  Finalized 

MDL values are forwarded to Computer Services for incorporation into ARI’s LIMS. 

MDL studies will be conducted for all analyses performed by the laboratory on representative 

water, sediment and, tissue samples when appropriate and suitable sample matrices are 

available.  MDL studies will be performed on all instruments used for sample analysis.  To 

allow for reevaluation of method performance, MDL studies will be performed on an annual 

basis.  The QAPM is responsible for ensuring that all MDL studies are performed at least 

annually.  Section supervisors and managers are responsible for determining if and when 

additional MDL studies should be performed due to changes in analytical methods, 

instrumentation or personnel. 

Reporting Limits  

Reporting Limits (RL) are the lowest quantitative value routinely reported.  Analytical results 

below the RL will be expressed as “less than” the reporting limit.  RLs are estimated values 

based upon the MDLs, experience and judgment of the analyst, method efficiency, and analyte 

sensitivity.  No reporting limit will be lower than its corresponding MDL.  RLs will be verified on 

a regular basis either by having a calibration standard at the limit or by analyzing a standard at 

the RL immediately following initial calibration. 
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Analytical Standards 

Generation of high quality results is dependent upon the use of accurately prepared analytical 

standards.  Many stock standards used within the laboratory are commercially prepared 

solutions with certified analyte concentrations.  Neat standards used for stock standard 

preparation are of the highest purity obtainable.  Standard preparations are fully documented 

in appropriate logbooks. 

Responsibilities 

It is the responsibility of each laboratory employee involved with standards preparation to 

ensure that all standards are correctly and accurately prepared through the use of good 

laboratory practices and analytical verification.  It is also the responsibility of these staff 

members to properly document the receipt and/or preparation of all standards.  Management is 

responsible for ensuring that all staff members follow specified standards preparation and 

inventory procedures.   The QAPM is responsible for periodically auditing standard preparation 

records to verify compliance with the laboratory Quality Assurance Program. 

Organic Standards Preparation 

Two types of standards are utilized for extractable organic compounds: neat standards from 

which stock solutions are prepared, and commercially prepared stock solutions from which 

working solutions are prepared.  The type of standard depends upon availability.  

Commercially prepared standards are preferred when available. 

Preparation of stock solutions will be documented in the Stock Solutions Log.  To ensure 

traceability, commercially prepared stock solutions will also be documented in the Stock 

Standard Solutions Log.  Each solution will be assigned a unique stock number determined by 

the page number and entry number on the page, preceded by “S” to indicate the solution is a 

stock, volatile stock standard are labeled “VS”.  For example, the third entry on page 44 will be 

assigned the stock number S44-3.  For stock solutions prepared from neat standards, the 

compound(s), supplier, lot number, preparation schematic, preparation date, expiration date, 

and analyst initials will be recorded.  After preparing the standard, another analyst should 

review the preparation information to verify accuracy.  For commercially prepared stock 

solutions, the compound, supplier, lot number and expiration date will be recorded.  As a stock 
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solution is not actually prepared in-house for these commercial solutions, it is not necessary to 

record or verify a preparation schematic.   

Preparation of working solutions (including spike and surrogate solutions) will be documented 

in the Working Standard Solutions Logbook.  Each solution will be assigned a working 

standard number determined by the page number and entry number on the page.  For 

example, the second entry on page 73 will be assigned the working standard number 73-2.  

For volatile organic standards, the working standard number is preceded by “VW”.  The 

compound, stock solution reference, preparation schematic, preparation date, expiration date, 

and analyst initials will be recorded.  After preparing the standard, another analyst will review 

the preparation information to verify accuracy.  After analyzing the standard and confirming 

that it is acceptable, analytical verification will be documented in the logbook. 

Discarded or consumed standards will be annotated in the logbook by drawing a single line 

through the entry, indicating “discarded” or “consumed” above the line with confirming initial 

and date. Existing standard numbers will not be reused.  Instead, each new stock or working 

solution made will be assigned a new number.   

Standards preparation will be performed in accordance with good laboratory practices.  

Syringes, glassware and other preparation equipment will be thoroughly cleaned prior to and 

after use.  Standard material weights and solution volumes will be accurate to ± 3%.  Neat 

standards that are less than 97% pure must be corrected for concentration.  Standard 

solutions will be stored in amber bottles with Teflon-lined caps.  Each standard solution will be 

labeled with the solution number, compound, analyst initials and expiration date.  Stock 

solutions will be stored in the appropriate standards freezer; working solutions will be stored in 

the appropriate standards refrigerator. 

Metals Standard Preparation 

Commercially prepared single element stock solutions are used for all elements.  Preparation 

of working solutions from these single element stocks will be documented in the Solutions 

Logbook.  Preparation of check standards will also be documented in the Solutions Logbook.  

The element, preparation schematic, preparation date, expiration date, and analyst initials will 

be recorded.  Working calibration standards are prepared weekly for furnace and ICP analyses 

 
4-836



 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

 

Laboratory Quality Assurance Plan Page 58 of 151 Version 14-004 
  4/7/14 

and as needed for ICP-MS.  Calibration verification standards are prepared daily for GFA 

analyses and as needed for ICP and ICP-MS analyses. 

Standards preparation will be performed in accordance with good laboratory practices.  All 

preparation equipment will be thoroughly cleaned prior to and after use. 

Inorganic (Wet Chemistry) Standard Preparation 

Working standards for wet chemistry parameters will be prepared on a daily basis, prior to 

starting an analysis.  Stock and check standard solutions will be replaced as solutions expire 

or are consumed.  Stock and check standard solutions will be labeled with the compound, 

preparation data (weight and volume), units of concentration, preparation date, expiration date, 

and analyst initials. 

Standards preparation will be performed in accordance with good laboratory practices.  

Glassware and other preparation equipment will be thoroughly cleaned prior to and after use.  

Standard material weights and solution volumes will be accurate to ± 3%.  Stock standards will 

be stored in containers appropriate for the parameter. 

9.3 Calibration 

Instrumentation and equipment used for sample processing and analysis must be operating 

optimally to ensure that accurate analytical results are generated.  Verification of optimum 

operation is accomplished through various tuning and calibration procedures.  Criteria for 

determining the accuracy of calibration are specified for all instrumentation and equipment.  

Prior to sample analysis, calibrations will be analyzed and evaluated against specified 

acceptance criteria.  Acceptance criteria are either published as part of the method or 

generated at ARI using control charts.  Calibration verifications will also be analyzed 

throughout an analytical sequence to ensure that instrument performance continues to meet 

acceptance criteria. 

Gas Chromatography/Mass Spectrometry (GC/MS) 

All GC/MS systems will be evaluated through analysis of an instrument performance check 

solution and calibration standards.  The composition of the standards varies depending on the 

analysis performed on the system.  System evaluation will be performed prior to sample 
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analysis.  Evaluation criteria used for GC/MS analyses are as specified for the SW846 

methods. 

Instrument Performance Check Solution - Prior to analysis, the system will be 
evaluated to ensure that mass spectral ion abundance criteria are met.  
Bromofluorobenzene (BFB) is analyzed for volatile organic analyses and 
Decafluorotriphenylphosphine (DFTPP) is analyzed for semi-volatile organic 
analyses. All ions must meet method-specified criteria. 

The instrument performance check solution will be analyzed at a minimum of every 
12 hours during the analytical sequence.  Each analysis of the check solution will be 
verified against the specified criteria.   

Calibration - After instrument performance has been verified, each GC/MS system 
will be calibrated to verify response linearity.  For volatile organic analyses, up to 
eight standards ranging from 1 to 200 µg/L will be analyzed.  For semi-volatile 
organic analyses, five to seven standards ranging from 2 to 80 µg/L will be 
analyzed.  The standard levels evaluated will vary depending on the compound.  
Initial calibration results will meet percent relative standard deviation acceptance 
criteria. 

A continuing calibration verification standard at a mid-level concentration (routinely 
50 µg/L for VOA and 250 µg/L for SVOA) will be analyzed at a minimum of every 12 
hours during the analytical sequence.  For continuing calibrations, minimum 
response factor and percent difference criteria will be considered in evaluating the 
acceptability of the calibration.  Initial and continuing calibration acceptance criteria 
for volatile and semi-volatile organic analyses are presented in Appendix J.  All 
calibration data printouts will include the following documentation:   

 Date of calibration, 
 Identification of standard used 
 Identification of person performing the calibration 

 
The analyst performing the calibration will include documentation of any problems 
encountered during the calibration analyses with the data, and will also note any 
corrective actions taken.  The calibration data will be tabulated, and summary 
statistics will be generated.  These results will be kept on file with the raw data in 
the Data Services section. 

Internal Standard Responses - Internal standard responses and retention times in 
all standards will be evaluated immediately after analysis.  This will serve as a 
baseline from which all sample internal standard responses and retention times will 
be evaluated.   

Gas Chromatography (GC)  

Each GC and HPLC system will be calibrated to verify response linearity.  Depending on the 

parameter, five to seven standards at concentrations covering the linear range of the 
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instrument will be analyzed.  Percent relative standard deviations for initial calibrations will not 

exceed SW-846 limits or 25% when those limits are not applicable. 

A continuing calibration standard at mid-range concentration will be analyzed after every 10 

samples or more frequently if the method or conditions warrant.  Percent differences between 

initial and continuing calibrations will not exceed SW-846 limits or 25% when those limits are 

not applicable. 

Calibration for organochlorine pesticides will follow SW-846 guidelines.  The initial calibration 

sequence specifies the analysis of Resolution Check, Performance Evaluation, five-point initial 

calibration, individual standards and instrument blanks.  Criteria for evaluating these standards 

are as follows: 

Performance Evaluation - The Performance Evaluation standard will be analyzed 
immediately following the Resolution Check standard.  All standard peaks will be 
completely resolved.  Individual breakdowns of DDT and Endrin will be less than or 
equal to 15% on both columns. A Performance Evaluation standard will also be 
analyzed at the end of the calibration sequence. 

Initial Calibration - The percent relative standard deviation (RSD) will not exceed 
SW-846 guidelines or 20% on each column.  

Continuing Calibration - A midpoint Aroclor 1660 and or a midpoint pesticide 
standard along with a performance evaluation standard are analyzed after every ten 
(10) sample analyses. The continuing calibration standards will be within 85 - 115% 
of the initial calibration.  The Performance Evaluation standard will meet previously 
specified criteria. 

The analytical sequence may continue indefinitely, provided that calibration criteria are met 

throughout the sequence.  Additionally, retention times for all compounds will fall within the 

retention time windows established by the initial calibration sequence of the three standard 

concentration levels. 

All calibration data printouts will include the following documentation:   

 Date of calibration, 
 Identification of standard used, and 
 Identification of person performing the calibration. 
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The analyst performing the calibration will include documentation of any problems encountered 

during the calibration analyses with the data, and will note any corrective actions taken.  The 

calibration data will be tabulated, and summary statistics will be generated. 

Metals 

Analytical instrumentation for metals will be evaluated through the analysis of calibration 

standards, calibration blanks, and calibration verification standards.  Initial calibrations will be 

performed prior to sample analysis. 

Inductively Coupled Plasma Atomic Emission Spectrometry (ICP) 
Initial standardization is performed daily, or more frequently as required, by 
analyzing a blank and four multiple element standards with a single concentration 
for each analytical wavelength.   The calibration is immediately verified with the 
analysis of an initial calibration verification standard (ICV) obtained from a source 
independent from the IC standard.  The calibration will then be verified throughout 
the analytical sequence by analyzing a continuing calibration verification standard 
(CCV) after every 10 sample analyses.  The calibration check standard values will 
be within ± 10% of the true value. 

After initial calibration, a calibration blank (ICB) will be analyzed to check for 
baseline drift or carryover.  The level of analyte in the calibration blank should be ±2 
RL.  Calibration blanks (CCB) will be analyzed immediately following each 
calibration verification standard analysis. 

Following calibration verification a standard at the reporting limit (CRI) is analyzed 
for all elements.  Warning limits have been set at ±1RL and any sample determined 
to have a concentration below this standard will be reported as undetected. 

The upper limit of the calibration range, linear dynamic range, is established for 
each analytical wavelength using standards of increasing concentrations.  These 
standards are analyzed against the normal calibration curve and must be within 
10% of their true value to verify linearity.  At a minimum this upper range will be 
checked every six months or whenever major changes are made to the instrument.  
Any sample analyzed with a concentration above this linear dynamic range will be 
diluted and reanalyzed. 

Also to verify the inter-element correction equations, inter-element correction 
standards (ICS) are analyzed both at the start and end of the analytic run.  Both the 
major interfering and the interfered with elements are evaluated. 

Atomic Absorption Spectroscopy (Graphite Furnace and Cold Vapor) 
Atomic absorption instrumentation is initially calibrated using a minimum of three 
standards of varying concentrations and a calibration blank.  Initial calibration is 
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performed daily or more frequently if conditions warrant. The calibration is 
immediately verified with the analysis of an independent source initial calibration 
verification standard (ICV).  The calibration will then be verified throughout the 
analytical sequence by analyzing a continuing calibration verification standard 
(CCV) after every 10 sample analyses. The initial calibration verification standard 
value will be within ± 10% of the true value whereas the CCV will be considered in 
control if it is within ±10% for Graphite Furnace analysis or ±20% for Cold Vapor 
analysis. 

After initial calibration, a calibration blank (ICB) will be analyzed to check for 
baseline drift or carryover.  The level of analyte detected in the calibration blank 
should be ±1 RL.  Calibration blanks (CCB) will be analyzed immediately following 
each calibration verification standard analysis. 

Following calibration verification a standard at the reporting limit is analyzed for all 
elements.  Warning limits have been set at ±1RL and any sample determined to 
have a concentration below this standard will be reported as undetected.  Any 
sample determined to have a concentration above the high calibration standard will 
be diluted and reanalyzed. 

 

Inductively Coupled Plasma Mass Spectrometry (ICP-MS) 
Initial standardization is performed daily, or more frequently as required, by 
analyzing a blank and four multiple element standards.  The calibration is 
immediately verified with the analysis of an independent source initial calibration 
verification standard (ICV).  The calibration will then be verified throughout the 
analytical sequence by analyzing a continuing calibration verification standard 
(CCV) after every 10 sample analyses.  The calibration check standard values will 
be within ± 10% of the true value. 

After initial calibration, a calibration blank (ICB) will be analyzed to check for 
baseline drift or carryover.  The level of analyte in the calibration blank should be ±1 
RL.  Calibration blanks (CCB) will be analyzed immediately following each 
calibration verification standard analysis. 

Following calibration verification a standard at the reporting limit (CRI) is analyzed 
for all elements.  Warning limits have been set at ±1RL and any sample determined 
to have a concentration below this standard will be reported as undetected. 

The upper limit of the calibration range, linear dynamic range, is established for 
each analytical wavelength using high level standards.  These standards are 
analyzed daily, or as necessary, against the normal calibration curve and must be 
within 10% of their true value to verify linearity.  Any sample analyzed with a 
concentration above this linear dynamic range will be diluted and reanalyzed. 

Also to verify the inter-element correction equations, inter-element correction 
standards (ICS) are analyzed both at the start and end of the analytic run.  Both the 
major interfering and the interfered with elements are evaluated. 
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Inor ganic Analyses other than Metals (Conventional Analyses) 

Instrumentation and equipment used in analyzing samples for conventional wet chemical 

parameters (predominantly inorganic anions and aggregate organic characteristics) will be 

evaluated through the analysis of either internally prepared primary standards or externally 

derived Standard Reference Materials. 

Depending upon the analysis, calibration is based upon direct stoichiometric relationships, 

regression analysis, or a combination of the two.  Stoichiometry generally involves 

standardization of a titrant against a known primary standard and then the use of that titrant for 

determining the concentration of an unknown analyte (e.g. the use of sodium thiosulfate in the 

iodometric titration of dissolved oxygen).  Regression analysis involves the determination of 

the mathematical relationship between analyte concentration and the response produced by 

the measurement being employed.  Regression analysis is used for colorimetric 

determinations, ion specific electrode analysis and ion chromatography.  The curve of 

response versus concentration is fit by the method of least squares using linear, polynomial or 

logarithmic regression dependant upon the pattern of response being measured. 

Calibration is repeated for each analytical batch.  Immediately following calibration, the 

standardized titrant or the calibration curve will be verified by the analysis of an Initial 

Calibration Verification standard (ICV) and Initial Calibration Verification Blank (ICB).  The 

verification standard will be derived from a source other than that used for standardization or 

development of the standard curve.  The ICV must return a value within 10% of its known 

concentration.  The ICB must be less than the Reporting Limit (RL) or the lowest point on the 

standard curve, whichever is less.  Initial calibration verification must be successfully 

completed prior to the analysis of any samples. 

Calibration verification will be repeated after every ten samples processed during an analytical 

run.  This Continuing Calibration Verification (CCV) will validate the method performance 

through an analytical sequence.  If the continuing calibration values for either the standard or 

blank are out-of-control, the analyst will verify the outlying condition and, if verified, the 

analysis will stop and the method will be re-calibrated.  All samples run between the outlying 
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CCV and the preceding in-control CCV will be re-analyzed.  In-control verification standards 

and blanks must bracket all samples within an analytical run. 

Initial calibration depending upon the analysis is based on a direct stoichiometric relationship, 

a linear regression analysis or a combination of the two.  Stoichiometry generally involves 

standardization of a titrant and use of that titrant for determining the concentration of an 

unknown analyte (e.g. the use of thiosulfate in iodometric determination of dissolved oxygen).  

Regression analysis involves the determination of the mathematical relationship between the 

analyte concentration and the response produced by the measurement being employed.  The 

curve is fit by the method of least squares using a linear, polynomial or logarithmic regression 

depending on the response being measured.  The regression coefficient will be greater than or 

equal to 0.995 for the calibration to be considered acceptable. 

Initial calibration curve is verified throughout the analytical sequence by analyzing a calibration 

verification standard after every 10 sample analyses.  The calibration verification standard 

value will be within ± 10% of the initial calibration. 

After initial calibration, a calibration blank will be analyzed to determine target analyte 

concentration levels.  The level of analyte detected in the calibration blank will be less than the 

lowest standard concentration in the initial calibration.
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SECTION 10: DATA VALIDATION and REVIEW 

One hundred percent (100%) of laboratory data generated at ARI are subjected to a four level 

validation (review) process prior to release from the laboratory.  The four levels of review are: 

 1. Analyst review 

2. Peer review 

 3. Supervisory review 

 4. Administrative review 

The data review process is outlined below and detailed in SOPs 200S through 206S. 

In addition, Quality Assurance Personnel review 10% or more of all completed data packages 

for technical accuracy, project compliance and completeness.  The data validation outlined 

below is completed in addition to the initial project review explained in Section 7 and QA 

specific reviews outlined in Section 11. If it is determined at any point during the analysis, 

reporting, or review process that data are unacceptable, prompt and appropriate corrective 

action must be taken.  The corrective action will be determined by the situation.  It is the 

responsibility of all staff members involved in data reporting and review to be aware of the 

quality control requirements and to be able to identify occurrences that require corrective 

action. 

 

Analyst review: 

Each analyst is responsible for producing quality data that meets ARI′s established 

requirements for precision and accuracy and is consistent with a client’s expectation. 

Prior to sample preparation or analysis an analyst will verify that: 

1. Sample holding time has not expired. 

2. The condition of the sample or extract is described accurately on the laboratory 

bench sheet. 
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3. Specified methods of analysis are appropriate and will meet project required Data 

Quality Objectives. 

4. Equipment and Instrumentation are in proper operating condition. 

5. Instrument calibration and/or calibration verification are in control. 

During sample preparation or analysis an analyst will: 

1. Verify that Method Blanks and Laboratory Control Samples are in control. 

2. Verify that QC (replicate, matrix spike analyses, SRM, etc.) samples meet precision 

and accuracy requirements. 

3. In addition to verifying that quality control requirements are met, the analyst will 

review each sample to determine if any compound of interest is present at levels 

above the calibrated range of the instrument. 

5. Check for data translation or transcription errors 

6. Record all details of the analysis in the appropriate bench sheet or logbook. 

7. Note any unusual circumstances encountered. 

Following the analysis or sample preparation an analyst will: 

1. Examine each sample and blank to identify possible false positive or false negative 

results. 

2. Determine whether any sample requires reanalysis due to unacceptable quality 

control. 

3.  Review data for any unusual observances that may compromise the quality of the 

data, such as matrix interference 

4.  Review and verify that data entry and calculations are accurate and no 

transcription errors have occurred. 

5. Document anomalous results or other analytical concerns on the bench sheet, 

corrective action form or Analyst Notes for incorporation into the case narrative. 

6. Note data with qualifying flags as necessary. 
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7. Enter reviewed data into LIMS as appropriate, incorporate all necessary sample and quality 

control information into the data package and forward it for further review. 

 Peer review: 

A second analyst trained in the appropriate SOPs will complete a peer review.  Peer review will 

include at a minimum: 

1. Verification that all QA (holding times, calibrations, method blanks, LCS, spiked 

sample analyses, etc.) criteria are in control. 

2. Examination the data for possible calculation and transcription errors. 

3. Review bench sheets and analyst notes for completeness and clarity. 

4. Approve the analytical results or recommend corrective action to the laboratory 

supervisor. 

When a second trained analyst is not available a peer review is not completed. 

Supervisory Review: 

Following analyst and peer review the data is forwarded to the laboratory section supervisor for 

review.  The supervisor will: 

1.  Review the data package for completeness and clarity. 

2.  Follow-up on the peer review recommendations. 

Designated reviewers normally perform the peer and supervisory reviews for GC-MS data.  

The reviewers are identified on the organizational chart in Appendix A. 

Administrative Review: 

The results of all analyses are reviewed for compliance with quality control criteria and 

technical correctness before data is released to the Project Manager for distribution to clients. 

Designated reviewers in the Metals, Conventional and Organic laboratories perform 

administrative reviews. Personnel responsible for administrative reviews are noted in the 

Organizational Chart in Appendix A to this LQAP. 
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Administrative review is the final data validation process.  Personnel performing the 

administrative review are responsible for the final sign-off and release of the data.  Following 

administrative review the data is released to Project Managers for incorporation into the final 

data deliverable package. 

Administrative review will: 

1. Verify that the analytical package submitted for reporting is complete and contains 

all necessary information and documentation. 

2. Verify that appropriate and necessary data qualifying flags (Listed in Appendix N) 

have been used. 

3. Verify that method blank and LCS data are acceptable, quality control requirements 

were met for surrogates in all samples and blanks, and that all necessary re-

analyses or dilutions were performed. 

4. Check the technical validity (i.e. are total metal ≥ dissolved metals, is the 

cation/anion balance correct, etc.) of the complete data set.  

5. Verify that all necessary final data reports have been generated and that all 

necessary data and documentation are included in the package. 

6. Approve data reports for release. 

10.2 Quality Assurance Review  

10% (1 out each 10) final data packages are reviewed by ARI′s QA staff for compliance with 

ARI′s QA Program.  This assessment includes, but is not limited to, review of the following 

areas: 

1.  Reporting and analysis requirements 

2.  Initial and continuing calibration records 

3. Quality control sample results (method blank, LCS, spikes, replicates, reference 

materials) 

4.  Internal and surrogate standard results 

5.  Detection and reporting limits 

6.  Analyte identifications. 

 
4-847



 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

 

Laboratory Quality Assurance Plan Page 69 of 151 Version 14-004 
  4/7/14 

Data review activities are summarized and documented by the reviewer.  The review notes are 

filed with the associated raw data in the project file.  Any QA-related deficiencies identified 

during the data review will be forwarded to the QAPM for corrective action. 

.

 
4-848



 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

 

Laboratory Quality Assurance Plan Page 70 of 151 Version 14-004 
  4/7/14 

 

SECTION 11: QUALITY CONTROL SAMPLE ANALYSIS AND 

EVALUATION 

Routine analysis of quality control (QC) samples is necessary to validate the quality of data 

produced in ARI’s laboratory.  ARI routinely utilizes the following quality control analyses as 

defined in Section 11.3: 

 1. method blank (MB) 

 2. holding blank (HB) 

 3. surrogate standard analyses (SS) 

 4. laboratory control sample (LCS) 

 5. laboratory control sample duplicate (LCSD) 

 6. standardized reference material (SRM) 

 7. sample(matrix) duplicate (MD) 

 8. matrix spike (MS) 

 9. matrix spike duplicate (MSD) 

The number and type of QC analyses depend on the analytical method and/or the QA/QC 

protocol required for a specific project.  A range of acceptable result is defined for each type of 

QC analysis.  When all quality control sample results are acceptable, the analysis is 

considered to be “in-control” and the data suitable for its intended use.  Conversely, quality 

control sample results that do not meet the specified acceptance criteria indicate that the 

procedure may not be generating acceptable data and corrective action may be necessary to 

bring the process back “in-control”. 

Detailed information concerning sample preparation batches, QC analyses and surrogate 

standards follow: 
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11.1 Sample Preparation Batch 

All QC samples will be associated with a discrete sample preparation batch.  A preparation 

batch is defined as 20 or fewer field samples of similar matrix processed together by the same 

analysts, at the same time, following the same method and using the same lot of reagents.  

Additional batch requirements are detailed in ARI’s method specific standard operating 

procedures. Each preparation batch will be uniquely identified.  All samples, field and QC, will 

be assigned an ARI LIMS ID number and will be linked to their respective preparation batch. 

Each sample batch will contain all required QC samples in addition to a maximum of twenty 

field samples. 

ARI will accommodate client, QC protocol or QAPP specific sample batching schemes. 

11.2 QC Sample Requirements 

Each preparation batch will include, at a minimum, a method blank (MB) and a laboratory 

control sample (LCS). Additional QC samples will be analyzed based upon the specific QC 

protocol required, data deliverable requirements or client request. ARI recommends that QC 

samples used to measure analytical precision also be included in each sample batch. These 

may include: a matrix spike and a matrix spike duplicate pair; a sample duplicate and a matrix 

spike pair or an LCS duplicate (LCSD) for comparison with the LCS. 

11.3 QC Sample Definitions 

11.3.1 Method Blank (MB) 

A method blank is an aliquot of water or solid sample matrix that is free of target analytes and 

is processed as part of a sample batch.  The method blank is used to verify that contaminants 

or compounds of interest are not introduced into samples during laboratory processing.  

Method blanks will be spiked with surrogate standards for all organic analyses. 

ARI defines an acceptable method blank as one that contains no target analytes at a 

concentration greater than one-half ARI’s reporting limit or 5% of an appropriate regulatory 

limit or 10% of the analyte concentration in the sample which ever is greatest. 

A minimum of one method blank will be included in each preparation batch.  A maximum of 

twenty samples may be associated with one method blank.  An acceptable method blank is 
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required prior to analysis of field samples from a preparation batch. For methods not requiring 

pre-analysis sample preparation, a minimum of one method blank will be analyzed immediately 

prior to sample analysis, periodically throughout the analytical sequence, and also at the end 

of the sequence. 

The results of the method blank analysis will be reported with the sample results. 

11.3.2 Holding Blank (HB) 

Holding blanks are organic-free water samples that are placed in each volatile organic sample 

storage refrigerator to monitor for possible cross-contamination of samples within the storage 

units. A holding blank from each refrigerator will be analyzed every 14 days.  Holding Blank 

analyses will be reviewed by laboratory management and archived in ARI’s electronic 

document archive. 

11.3.3 Laboratory Control Sample (LCS) 

An LCS is processed as part of each preparation batch, and is used to determine method 

efficiency.  An LCS is an aliquot of water or solid matrix free of target analytes to which 

selected target analytes are added in known quantities.  The analytes spiked into LCS samples 

are listed in ARI’s method specific SOPs.  LCS will be spiked with surrogate standards for all 

organic analyses. 

Following analysis the percent recovery of each added analyte is calculated and compared to 

historical control limits.  Current control limits are listed in Appendix J of this document. When 

calculated recovery values for all spiked analytes are within specified limits, the analytical 

process is considered to be in control.  Any recovery value not within specified limits requires 

corrective action prior to analysis of any field samples from the associated preparation batch.  

A minimum of one LCS will be prepared for each sample preparation batch.  LCS analysis for 

those methods not requiring pre-analysis sample preparation will be performed after each 

continuing calibration.  The results of all LCS performed will be reported with the sample 

results. A maximum of twenty samples may be associated with one LCS. 
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Specific clients or QA protocol may require the analysis of a duplicate LCS.  When LCS 

duplicates are analyzed the failure of any analyte in either LCS to meet QC limits must trigger 

a corrective action. 

11.3.4 Replicate Analysis 

Replicate analyses are often used to determine method precision. Replicates are two or more 

identical analyses performed on subsamples of the same field sample at the same time.  

Replicate analyses should be performed on samples that are expected to contain measurable 

concentrations of target analytes. 

The calculated percent difference between replicates must be within specified limits or 

corrective actions are required.  Percent differences exceeding the specified limit signal the 

need for procedure evaluation unless the excessive difference between the replicate samples 

is clearly matrix related. 

For inorganic analyses, a minimum of one replicate set should be processed for each 

analytical batch.  Replicate sample analyses are not routinely performed for organic 

parameters.  Instead, analytical precision is evaluated through the analysis of a duplicate 

matrix spike sample (MSD). 

In order to perform replicate analyses, ARI’s must receive sufficient volume to prepare the 

replicate aliquots. 

Field replicates submitted to the laboratory will be analyzed as discrete samples. 

11.3.5 Matrix Spike 

A matrix spike is an environmental sample to which known quantities of selected target 

analytes have been added.  The matrix spike is processed as part of an analytical batch and is 

used to measure the efficiency and accuracy of the analytical process for a particular sample 

matrix.  The analytes spiked into MS samples are listed in ARI’s method specific SOPs.  MS 

samples will be spiked with surrogate standards for all organic analyses. 

Following MS analysis the percent recovery of each spiked analyte is calculated and compared 

to historical control limits.  If recovery values for the spiked compounds fall within specified 
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limits, the analytical process is considered to be in control. When calculated recovery is 

outside of historical limits corrective action is recommended. 

Matrix spike duplicate (MSD) analyses are often used to measure method precision and 

accuracy.  In this case the relative percent difference for recovery of spiked compounds is 

calculated and compared to established criteria. 

Unless directed otherwise, ARI’s policy is to prepare a matrix spike and a duplicate with each 

batch of samples for inorganic analysis and an MS/MSD set for each batch of samples for 

organic analyses.   Analyte recovery and RPD values are reported with sample data. 

11.3.6 Standardized Reference Material (SRM) 

An SRM is material analyzed and certified by an outside organization to contain known 

quantities of selected target analytes independent of analytical method. SRMs are normally 

purchased from outside suppliers outside of ARI and are supplied with acceptance criteria. 

Analysis of SRM is used to assess the overall accuracy of ARI’s analytical process.  SRM are 

routinely analyzed with each batch of samples for wet chemistry (conventionals analysis) 

samples.  External reference samples are analyzed after instrument calibration and prior to 

sample analysis.  Compound recovery values not within the specified limit signal the need to 

evaluate either the calibration standards or instrumentation. 

11.3.7 Other Quality Indicators 

In addition to analyzing the quality control samples outlined previously, various indicators are 

added to environmental samples to measure the efficiency and accuracy of ARI’s analytical 

process.  Surrogate standards are added to extractable organic samples prior to extraction to 

monitor extraction efficiency.  Surrogate standards will also be added to volatile organic 

samples prior to analysis to monitor purging efficiency. Internal standards are added to metals 

digestates for ICP-MS analyses and to organic samples or extracts prior to analysis to verify 

instrument operation. 

The calculated recovery of surrogate analytes is compared to historical control limits to aid in 

assessing analytical efficiency for a given sample matrix. 
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11.4 Control Limits 

To provide a means for evaluating whether or not a process is in control, acceptance limits 

have been established. These are based on internal, historical data for organic analyses and 

method specified limits for inorganic analyses.  Samples associated with a specific program or 

contract (such as the USEPA Contract Laboratory Program) will be evaluated against 

program/contract-specified criteria.  Routine samples will be evaluated against internally 

generated control limits.  Project specific control limits will be used as required provided they 

have been reviewed for feasibility and approved by laboratory management. 

Results of QA analyses are transferred from the LIMS to a control limit and chart generation 

program.  The QAPM coordinates control chart and control limit generation.  Control limits will 

be generated for LCS compound recoveries and surrogate recoveries on a method and matrix 

specific basis.  Advisory control limits will be utilized for analyses performed on an infrequent 

basis until a sufficient number of usable data points are collected.  Control limits are updated at 

least annually, but may be updated more frequently if method or instrument changes have 

been made.  Laboratory control and acceptance limits are detailed in Appendix J. 

Control limits are statistically determined from values obtained from LCSs or other quality 

control samples  Control limits, within which 99.7% of all results are expected, are equal to ± 

three standard deviations from the average result. Mean values and control limits are 

necessary for a thorough evaluation of process control.  Analysts are required to verify that all 

QC analyzes are in control when performing an initial data review.  All out of control QC 

recoveries require a documented corrective action.  ARI will not use control limits for organic 

analyzes that are greater than 80% for the lower limit or less than 120% for the upper limit. 

11.5 Control Charts 

Control charts, in conjunction with other control sample analyses, are useful in verifying that an 

analytical procedure is performing as expected.  The control chart provides a pictorial 

representation of how closely control sample results approximate expected values, as well as 

showing analytical trends.  Indicated on the control chart are the mean and upper and lower 

warning and action limits.  The warning and action limits are used to determine whether or not 

an analytical process is in control.  The mean is used to determine whether results obtained for 

 
4-854



 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

 

Laboratory Quality Assurance Plan Page 76 of 151 Version 14-004 
  4/7/14 

a procedure are trending upward or downward, which may ultimately affect the accuracy of 

sample results. 

The QA Officer will coordinate generation of control charts based on laboratory data at least 

semi-annually.  These control charts will be distributed to and reviewed by section supervisors 

and managers.  Any significant trends or variations in results will be identified, and the source 

of the trend corrected.  Copies of control charts will remain on file in the QA section.  At the 

bench/instrument level, individual results from quality control samples are evaluated against 

the limits. 
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SECTION 12: LABORATORY CORRECTIVE ACTIONS AND 

REESTABLISHMENT OF CONTROL 

To produce quality data, it is important that all aspects of the analytical process are under 

control and that all specified quality control criteria are met.  On occasion, however, 

procedures, reagents, standards, and instrumentation fail to meet specified criteria.  Should 

any of those situations occur, the quality of data produced may be compromised.  When 

procedures no longer appear to be in control, sample processing will be halted and appropriate 

actions will be taken to identify and rectify any instrument malfunctions or process-related 

issues.  Prior to resuming sample analysis, verification of control will be made through the 

analysis of various control samples.  Actions taken and observations made during 

reestablishment of control will be fully documented on the associated laboratory bench sheet 

or Analyst Notes form.  Only when control has been regained and all actions documented will 

sample processing resume.  This ensures that no results generated during the suspect period 

will be reported. 

12.1 Responsibilities 

It is the responsibility of all laboratory personnel involved with sample processing to be able to 

determine whether or not a procedure is in control and to verify that all data are produced 

under conditions that are “in control”.  It is at the analytical level that unacceptable conditions 

are most easily detected and addressed.  Laboratory personnel are also responsible for 

employing and documenting all necessary corrective actions taken to regain control of a 

procedure.  Samples processed during suspect periods will be reprocessed, and suspect data 

will be appropriately annotated to indicate that it is of questionable quality.  The analytical staff 

will verify that all data submitted for review has been generated under acceptable conditions.  

All anomalies will be documented on the Analyst Notes form and will include such information 

as: type and source of anomaly, reasons for the anomaly, and actions taken to correct the 

problem.  All personnel involved with subsequent and final data review are responsible for 

verifying that data were generated under acceptable conditions.  If suspect data are identified 

at the review level, responsible analysts should be contacted to determine whether additional 
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actions (such as reanalysis) will be taken.  In addition, reviewers will confirm that anomalies 

noted by the analyst were indeed addressed and that appropriate corrective actions were 

taken. 

On occasion, it is not possible to generate data that meet all Quality Control Standards.  This 

may be due to sample volume limitations or sample matrix effects.  It is the responsibility of the 

analytical and data review staff to document these situations and to maintain communication 

with the Project Management staff.  The Project Management staff, in turn, is responsible for 

notifying the client or specifying additional actions to be taken.  Project Managers are further 

responsible for ensuring that clients fully understand which data are questionable and the 

reasons why acceptable results could not be generated. 

It is the responsibility of the QAPM to perform regular reviews of corrective action procedures 

to ensure that unacceptable conditions or suspect data will be identified prior to releasing 

results.  Section managers and supervisors are responsible for ensuring that appropriate 

corrective action procedures are in place and that all staff members are trained to identify and 

act upon “out of control” situations. 

12.2 Corrective Actions 

There are various stages of the analytical process where the procedure may fall out of control 

and require corrective action.  In general, all procedures and equipment will be monitored to 

verify that control is maintained during sample processing.  The following details those stages 

as well as the actions taken to reestablish and verify control. 

Sample Preparation  

During sample preparation, all glassware associated with a specific sample will be clearly 

labeled to eliminate the possibility of sample mix-up or mislabeling.   Laboratory staff will 

ensure that sample-identifying labels are accurately completed and that correct sample 

identification is maintained at all times.  If a sample appears to have been misidentified or 

mixed with another sample during preparation, the suspect samples will be discarded and new 

aliquots taken.  If there is insufficient sample for a second preparation, the situation will be 

documented on the bench sheet and the Project Manager will be immediately notified. 
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Addition of surrogate standards or matrix spiking solutions will be carefully monitored to ensure 

that all samples are accurately fortified.  Volumes and standard solution numbers of all 

standards added to samples will be recorded on the bench sheet.  If there is suspicion that a 

sample has been incorrectly spiked a new sample aliquot should be prepared.  If there is 

insufficient volume for re-preparation, the bench sheet will be annotated to indicate which 

samples may be inaccurately fortified. 

If sample matrix hinders processing following standard procedures, the section supervisor or 

manager will be consulted for guidance on appropriate actions.  Preparation of smaller sample 

aliquots or employment of different procedures may be necessary. Any deviations from normal 

protocols will be documented on the bench sheet. 

If at any time during sample preparation sample integrity is compromised or a procedural error 

is noted, the sample will be discarded and re-prepared.  If insufficient sample volume is 

available for re-preparation, the situation will be documented on the bench sheet and the 

Project Manager will be immediately notified. 

Calibration and Tuning 

Prior to sample analysis, all instrumentation will be calibrated and tuned to ensure that 

equipment meets all criteria necessary for production of quality data.   Analytical instruments 

must meet the calibration criteria specified in the section entitled “Calibrations”, following 

manufacturer specifications, project/contract requirements or specific requirements of the 

published or referenced analytical method  If these criteria are not met, corrective actions must 

be completed.  All corrective actions must be accurately and completely documented in the 

appropriate logbook, indicating the problem, the actions taken, and verification.  Samples will 

not be analyzed until initial verification of system performance has been made.  In the event 

that continuing calibration results do not meet criteria, sample analysis will not resume until 

corrective actions have been completed and the system re-calibrated. 

GC/MS Analyses - Analysis of the instrument performance check solution (BFB or 
DFTPP) will meet the specified ion abundance criteria.  Initial calibration standards 
at a minimum of five concentrations will meet specified response factor and percent 
relative standard deviation criteria.   It criteria are not met for initial calibration, the 
system will be inspected for malfunction.  The initial tuning and calibration will be 
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repeated, with all necessary corrective actions taken, until calibration criteria are 
met.   

A check of the calibration curve will be performed at the frequency specified in ARI’s 
SOP or the referenced analytical method.  All response factor criteria will be met.  
Additionally, the percent difference between the initial and continuing calibrations 
will meet specified criteria.  If criteria are not met, the system will be inspected for 
malfunction.  The initial tuning and calibration verification will be repeated, with all 
necessary corrective actions taken, until calibration criteria are met.   

Internal standard responses and retention times for standards will meet specified 
criteria.  Any sample not meeting internal standard criteria will be reanalyzed.  If 
reanalysis yields the same response and the instrument is determined to be 
functioning correctly, the failure to meet criteria will be attributed to sample matrix 
interference.  No further re-analyses will be required. 

GC Analyses - Organochlorine pesticide calibrations will be evaluated using criteria 
in the referenced analytical method or ARI’s SOP. The Resolution Check standard 
will meet resolution criteria and Endrin and DDT breakdown in the Performance 
Evaluation Mix standard will meet breakdown criteria.  Initial calibrations will meet 
percent relative standard deviation criteria.  If, during the initial calibration 
sequence, criteria are not met, the system will be inspected for malfunction and the 
initial calibration be reanalyzed.  Samples will not be analyzed until all initial 
calibration criteria are met. 

Continuing calibrations of either the mid-level calibration standard or Performance 
Evaluation Mix standard will be analyzed at the frequency required by the 
referenced analytical method. Specific method or matrix requirements are 
documented in the ARI’s SOPs.  If continuing calibration criteria are not met, the 
system will be inspected for malfunction and corrective actions will be taken to bring 
the system back into compliance.  If, after corrective actions, the system is still not 
in compliance, re-calibration will be performed.  After the system has been 
successfully corrected or re-calibrated, all samples previously analyzed between the 
acceptable and unacceptable continuing calibration will be reanalyzed. 

If, during the analytical sequence, retention time shifting occurs, the system will be 
inspected for malfunction and corrective actions will be taken to bring the system 
back into compliance.  If, after corrective actions, the system is still not in 
compliance, re-calibration will be performed.  After the system has been 
successfully corrected or re-calibrated, all samples with retention times outside the 
specified windows will be reanalyzed.  

For all GC analyses other than chlorinated pesticides, initial calibration standards 
analyzed at a minimum of five concentrations will meet percent relative standard 
deviation criteria.  If criteria are not met for initial calibration, the system will be 
inspected for malfunction.  The calibration will be repeated, with all necessary 
corrective actions taken, until calibration criteria are met.   

A check of the calibration curve will be performed after every 10 samples.  All 
percent differences between the initial and continuing calibrations will meet 
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specified criteria.  If criteria are not met, the system will be inspected for malfunction 
and re-calibration will be performed.  Samples analyzed between an acceptable and 
unacceptable calibration check will be reanalyzed. 

Metals and Inorganic Analyses - Initial calibrations will be verified by analyzing a 
calibration check standard immediately after calibration.  The percent differences 
between the initial calibration and calibration check standard will meet specified 
percent difference criteria.  If criteria are not met, the system will be inspected for 
malfunction.  The initial calibration and calibration check will be reanalyzed until 
acceptance criteria are met.   

The calibration check standard analyzed after every 10 samples will meet percent 
difference criteria.   If the calibration check standard is not acceptable, the system 
will be inspected for malfunction and re-calibration will be performed as necessary.  
Samples analyzed between acceptable and unacceptable calibration check 
standards will be reanalyzed. 

Instrument Blanks 

Prior to sample analysis, instrument and/or calibration blanks may be analyzed and evaluated 

for the presence of target analytes.  If analytes are detected, the concentrations must be below 

the reporting limits for those analytes.  If analytes are detected at levels above the reporting 

limits, the source of contamination will be identified.  Sample analysis will not commence until 

analyte levels in instrument and calibration blanks are below the reporting limits.  Instrument 

and calibration blanks are analyzed for VOA analysis only if sample carryover is suspected. 

Instrument and calibration blanks will also be analyzed throughout the analytical sequence.  

These will not contain target analytes at levels above the method detection limits for organic 

parameters or the reporting limit for inorganic parameters.  If one or more analytes exceed the 

RL, an additional blank will be analyzed.  If analyte levels are still above the method detection 

limits, the system will be inspected for malfunctions and the source of contamination will be 

identified.  Sample analysis will not resume until instrument and calibration blank analyte levels 

are below the RL.  Organic samples analyzed between acceptable and unacceptable blanks 

will be evaluated to determine the need for reanalysis per the following guidelines: 

If no target analytes are detected in the samples, reanalysis will not be required.  

If sample target analyte levels are above the method detection limits, samples will 
be reanalyzed at analyst discretion.  Reanalysis will be dependent upon the analyte 
levels and whether or not there is likelihood that analytes detected are a direct 
result of system contamination.   
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If the analytes present at unacceptable levels in the instrument blank are not of 
interest or concern in the associated samples, reanalysis will not be required.  This 
is often a consideration for ICP analyses where analytes of concern may be only a 
subset of the possible analytes. 

Methods for the analysis of inorganic analytes require that all samples associated with an 
out of control blank be re-analyzed. 

Method Blanks 

Prior to sample analysis, method blanks will be evaluated for the presence of target analytes.  

Ideally, no target analytes should be present in the method blank.  If analytes are detected at 

or above the Reporting Limit, the method blank will be reanalyzed to verify that the 

contamination is not a result of instrument carryover or malfunction.  If the presence of target 

analytes is confirmed, the concentrations must be below the RL for those analytes.  

Several volatile and semi-volatile compounds and certain elements are considered to be 

common laboratory contaminants.  Concentrations of these common laboratory contaminants 

may exceed the method detection limits, but may not be present at concentrations greater than 

five times the method reporting limits.  Target analytes considered to be common laboratory 

contaminants are: 

 

Volatile Organic Compounds 

Methylene Chloride 
Acetone 
2-Butanone 
 
 

Semi-volatile Compounds 
 

Dimethylphthalate 
Diethylphthalate 
Di-n-butylphthalate 
Butylbenzylphthalate 
bis-(2-Ethylhexyl) phthalate 
Di-n-octylphthalate 

 

If a target analyte concentration in the method blank exceeds the acceptable level and 

instrument malfunction or contamination has been ruled out, the method blank and all 
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associated samples will be re-prepared and reanalyzed.  If there is insufficient sample volume 

remaining for reprocessing, the Project Manager will be notified. When it is necessary to report 

results associated with an unacceptable method blank, the results will be qualified to indicate 

possible laboratory contamination. 

In the event that an analyte detected in the samples ≥ 20 times the method blank levels re-

preparation and reanalysis is not required.  It is assumed that contamination in the method 

blank is insignificant and will have neglible affect on the final  result. 

Laboratory Control Samples 

Prior to sample analysis, the laboratory control sample (LCS) will be evaluated to verify that 

recovery values for all spiked compounds are within the specified acceptance limits.  If LCS 

recoveries are out of control, corrective action is required.  Corrective actions may include 

anything from a written explanation in the case narrative up to re-preparation and reanalysis of 

the entire sample batch. 

Internal Standards 

For volatile and semi-volatile organic analyses, internal standard results will be evaluated after 

each analytical run to verify that the values are within acceptance limits.  Internal standard 

values will be within -50% to +100% of the internal standard values in the continuing 

calibration.  If any internal standard does not meet the criteria, the system will be evaluated to 

confirm that all instrumentation is operating properly.  The sample will then be reanalyzed.   If 

the reanalysis results do not meet acceptance criteria, it will be assumed that the sample 

matrix is affecting internal standard values.  Further reanalysis will not be required. 

Surrogate 

Surrogate recovery values will be evaluated after each analytical run to verify that the values 

are within acceptance limits.  If recovery values are outside acceptance limits, the system will 

be evaluated to confirm that all instrumentation is operating properly.  Documentation and 

bench sheets will be reviewed to verify that the concentrations of surrogate spike solutions 

added are accurate.  For extractable organic analysis, bench sheets will be reviewed to 
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determine if any additional dilutions or concentrations were performed.  Bench sheets will also 

be reviewed for any explanatory notes about the sample.    

If no system documentation, solution preparation or spiking errors are identified, the following 

considerations will be made: 

When a volatile organic surrogate recovery value is outside of acceptable limits, the 
sample will be reanalyzed.  If the reanalysis results are within acceptance limits, it 
will be assumed that the initial analysis was in error.  If the reanalysis results are not 
within acceptance limits, it will be assumed that sample matrix is affecting surrogate 
recovery.  Further reanalysis will not be required. 

For semi-volatile organic analysis, one acid and one base/neutral surrogate 
recovery may be outside acceptance limits with no corrective action required 
provided the recoveries are at least 10%.  If more than one acid or base surrogate 
standard is outside acceptance limits, or if any surrogate recovery value is less than 
10%, the sample will be re-extracted and reanalyzed.  If the reanalysis results are 
not within acceptance limits, it will be assumed that sample matrix is affecting 
surrogate recovery assuming all other QC analyses are acceptable.  Further 
reanalysis will not be required.  Matrix spikes will not be re-extracted for 
unacceptable surrogate recovery values. 

For other extractable organic analysis, if a surrogate recovery value is outside of 
acceptance limits, the data will be reviewed to determine if the unacceptable 
surrogate is a result of matrix effect.  If matrix interference is determined, the 
sample will be re-extracted or if re-extraction is not deemed useful, fully 
documented in the analytical narrative associated with the analyses.  If a surrogate 
recovery is too low, based on the opinion of the final QA Data Reviewer, the sample 
will be re-extracted and reanalyzed. 

Matrix Spikes 

Matrix spikes will be evaluated to verify that recovery values for all spiked compounds are 

within the specified acceptance limits.  If unacceptable results are obtained, the system will be 

evaluated to confirm that all instrumentation is operating properly.  Documentation and bench 

sheets will be reviewed to verify that the concentrations of spike solutions added are accurate.  

Sample preparation bench sheets will be reviewed to determine if any additional dilutions or 

concentrations were performed.  Bench sheets will also be reviewed for any explanatory notes 

about the sample. 

If no system, documentation, solution preparation, or spiking errors are identified, the following 

considerations will be made: 
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 Organic Analyses: 

If a matrix spike recovery value is outside the acceptance limits, but the LCS meets 
recovery acceptance criteria, re-extraction will not be required.  It will be assumed 
that the unacceptable recovery value is a result of matrix effect. 

If both LCS and matrix spike recovery values are outside the acceptance limits, the 
sample batch will be re-extracted and reanalyzed.  This indicates the possibility of a 
systematic error that may affect the accuracy of final results. 

 Inorganic analyses: 

Matrix spikes with unacceptable recovery values will be re-prepared and 
reanalyzed.  If the reanalysis results are not within acceptance limits, it will be 
assumed that the sample matrix is affecting the recovery values.  Further reanalysis 
will not be required.  

A post-digestion spike analysis will be performed for all metals analyses processed 
following EPA-CLP guidelines. 

Sample and Matrix Spike Replicates 

Sample and matrix spike replicates will be evaluated to verify that percent differences between 

the replicates are within acceptance limits.  Percent differences for metals and inorganic 

sample replicates will be within ±20%.  When percent difference criteria are not met, the 

system will be evaluated to confirm that all instrumentation is operating properly.  

Documentation and bench sheets will be reviewed to verify that the concentrations of spike 

solutions added are accurate.  Sample preparation bench sheets will be reviewed to determine 

if any additional dilutions or concentrations were performed.  Bench sheets will also be 

reviewed for any explanatory notes about the sample. 

If no system, documentation, solution preparation, or spiking errors are identified, the following 

considerations will be made: 

If percent difference values between sample replicates for metals and inorganic 
analyses do not meet acceptance criteria the Project Manager in consultation with 
ARI’s client will determine whether to re-analyze the samples or flag the analytical 
results. If the samples are reanalyzed and results are not within acceptance limits, it 
will be assumed that the sample is not homogeneous, causing the poor analytical 
precision.  Further re-analyses will not be required. 

Replicate sample analyses are not routinely performed for organic parameters. 

If percent difference values between matrix spike replicates do not meet acceptance 
criteria, but spike recovery values are acceptable, no re-extraction or analysis will 
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be required.  It will be assumed that the sample is not homogeneous, causing the 
poor analytical precision. 

If percent difference values between matrix spike replicates do not meet acceptance 
criteria and recovery values in one or both replicates are not acceptable, the sample 
and associated matrix spike replicates will be re-prepared and reanalyzed.  If the 
reanalysis results are not within acceptance limits, it will be assumed that the 
sample is not homogeneous, causing the poor analytical precision.  Further re-
analyses will not be required. 

Samples 

In addition to monitoring sample quality control indicators, ARI evaluates samples to determine 

the need for reanalysis.  Conditions considered while evaluating samples are: 

If a target analyte detected in a sample exceeds the upper limit of the instrument 
calibration range, the sample is diluted and reanalyzed.  Dilution and reanalysis 
continues until the analyte concentration falls within the linear range of calibration.  
If the sample requires dilution to such a level that surrogates are no longer 
detectable and analytical accuracy is questionable, the sample may be re-prepared 
using a smaller sample aliquot. 

Samples will be evaluated for matrix interference that may affect analyte detection 
and quantification.  Appropriate cleanup procedures will be employed to remove 
interference.  Samples will be diluted and reanalyzed as required to minimize 
background interference.  If it is not possible to remove all interference, reported 
results will be qualified as appropriate. 

If low-level analytes detected in a sample are suspected to be a result of instrument 
carryover, the sample will be reanalyzed.  If analyte levels remain approximately the 
same the initial results will be considered valid.  If analytes are not detected during 
reanalysis, it will be assumed that the initial detection was due to carryover, and the 
initial results will not be reported. 

If an instrument malfunction or procedural error occurs during analysis, all affected 
samples will be reanalyzed.  If the malfunction appears to be an isolated incident, it 
will not be necessary to inspect the analytical system.  If the malfunction appears to 
be an ongoing problem, the system will be inspected and necessary 
maintenance/corrective actions will be taken prior to resuming analysis. 

Sample Storage Temperatures 

Every sample storage unit’s temperature recorded electronically every 30 minutes.  Acceptable 

temperatures ranges 0 ≤ 6 °C for refrigerators and < -15 °C for freezers.  When a temperature 

is outside the specified range,  the Laboratory Supervisor will be notified and will take 

corrective action.  If the temperature fluctuation is chronic or extreme, the samples will be 
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removed from the unit and placed in another storage unit until the malfunctioning unit is 

repaired or replaced. 

Balance Calibrations 

Balances are serviced once a year by a certified technician.  The service includes preventative 

maintenance and calibration. 

 Balance accuracy will be verified prior to balance use.  The recorded weight will be within the 

acceptance criteria specified on the Calibration Log.  If the recorded weight is not within the 

acceptance limits, the QAPM will be notified.  The Calibration Log will be annotated to 

document the action.  The balance will not be used until it can be verified that acceptance 

criteria can be met. 

Water Supply System 

The water supply for the volatile organic and inorganic laboratories will be monitored daily for 

the presence of contaminants through the analysis of method and/or instrument blanks.  

Organic contaminants, especially chloroform, are early indicators of the need for preventative 

maintenance.  If organic or other contaminants are detected, the system filters will be changed.  

After filters have been changed, an additional aliquot of water will be analyzed to confirm that 

contaminants are no longer present. 

The water supply for the metals laboratory will be monitored daily. When the resistivity falls 

below 18 megaohm, system maintenance will be performed.
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Section 13: LABORATORY EVALUATIONS, AUDITS AND 
CORRECTIVE ACTION SYSTEM 
 

Routine evaluations of the laboratory ensure that all necessary quality control activities 

have been implemented and are being effectively utilized.  It is the responsibility of the 

QAPM to ensure that quality control activities are periodically evaluated for compliance.  

Findings from these evaluations allow the laboratory to address and modify any 

procedures that are not in accordance with the laboratory Quality Assurance Program or 

accreditation program requirements. 

A number of tools are available for monitoring laboratory performance.  ARI evaluates the 

quality of laboratory performance through the use of 

Internal QA Audits 
Technical System Audits 
Data Quality Reviews 
Audits by Outside Agencies (External Audits) 
Performance Evaluation Analyses 
Annual Management Review 
 

Each audit provides an objective evaluation of laboratory performance.  All internal audits 

and reviews are conducted according to specified guidelines.  In addition, a collective 

review of audit findings provides an overall evaluation of the laboratory.    Deficiencies 

noted during the course of an audit or performance evaluation will be documented in the 

ARI Corrective Action System. Issues will be addressed, a root cause analysis performed, 

and appropriate corrective actions will be taken.  Follow-up audits will be conducted to 

verify that corrective actions have been satisfactorily implemented. 

13.1 Internal QA Audits 
The Quality Assurance Officer regularly evaluates quality control activities within the 

laboratory to verify accuracy and compliance.  The QAPM or designee routinely audits the 

following activities: 

Balance verification records 

Sample storage cooler temperature records 

Oven, incubator and water bath temperature records 
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Chain of Custody records 

Standard preparation records 

Documentation and Response to Client Complaints 

Chain of Custody Procedures 

Documentation of Computer and Software Revisions 

 
Checklists are utilized to ensure consistent and complete audits.  The checklists are 

included in SOP 1005S.  Internal QA audit results will be summarized and reported to both 

staff and management.  Corrective actions will be initiated as necessary.  A schedule of 

internal QA audits is provided in Appendix K. 

When an audit finding indicates possible errors or deficiencies in analytical data, ARI will 

correct the error and notify all affected clients within 2 working days. 

13.2 Technical System Audits 
An audit of technical systems within the laboratory will be conducted at least annually.  The 

audit will focus on the quality control and data generation/collection systems.  The QAPM 

will conduct the audit with assistance from section managers and data reviewers.  This 

evaluation will address areas such as: 

Calibration records 

Maintenance records 

Control charts 

Computer vs. hard copy data 

Adherence to SOPs and methods 

Support system records (DI water, balances, pipettes, etc.) 

 
In addition, audit results from the past year will be reviewed to verify that all necessary 

corrective actions have been addressed and implemented. 

Data Quality Reviews 

Reviews of final data packages by the QAPM or his/her designee.  The Data quality review 

verifies that the final data deliverables meet project and quality systems specifications 
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Audits by Outside Agencies (External Audits) 
As a requirement for many accreditation programs, on-site review of laboratory facilities 

and operations are conducted by clients or other outside agencies.  The laboratory may be 

periodically audited by the following agencies: 

State of Washington Department of Ecology 

United States Department of Defense Agency Environmental Laboratory Accreditation 

Program (DoD-ELAP) 

State of Oregon Environmental Laboratory Accreditation Program (ORELAP) as an 

Accrediting Body for The NELAP Institute. 

The State of California Environmental Laboratory Accreditation Program 

 

External audits are beneficial in that they provide an independent evaluation of the 

laboratory without internal influence or bias.  The laboratory will be available for evaluation 

at the convenience of the auditing agency.  Laboratory personnel will be available during 

the audit to address questions or provide information regarding laboratory procedures.  All 

comments, deficiencies, and areas of potential improvement noted by the auditor will be 

reviewed, and appropriate corrective actions will be taken to resolve the noted issues.  A 

listing of laboratory accreditations is included as Appendix M. 

13.3 Performance Evaluations 
Performance Testing (PT) sample analysis is a means of evaluating individual 

performance as well as the overall analytical system.  In addition to the external audit, PT 

sample analysis is a requirement of many certification and accreditation programs.  The 

laboratory routinely participates in the following performance testing studies twice annually: 

Water Pollution (WP) Performance Evaluation Studies (Commercial Supplier) 

Solid Matrix Performance Evaluation Studies (Commercial Supplier)  

 Water Supply (WS) Performance Evaluation Studies (Commercial Supplier) 

Petroleum Hydrocarbon Performance Evaluation Studies for both aqueous and solid 

samples (Commercial Supplier) 

USEPA Contract Laboratory Program Quarterly Performance Evaluations (as 

required) 

AASHTO (for geotechnical samples) 
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A PT is a sample containing specific analytes in concentrations unknown to analysts. 

Comparison of the laboratory result to the "true" value determines the accuracy of the 

reported result and indicates the laboratory's ability to perform a given analysis.  These 

results are also used to verify individual analyst proficiency.  The QAPM will periodically 

submit internal “blind” performance evaluation samples to the laboratory sections for 

analysis.  Values obtained by the laboratory will be compared to expected or true values.   

Parameters with reported values outside of the specified acceptable ranges will be 

evaluated by the analytical staff to determine the source of error.  All necessary corrective 

actions will then be documented and implemented. 

13.4 Quality Assurance Reports to Management and Staff 
 
In order to ensure that laboratory managers are kept apprised of quality related activities 

and laboratory performance on an ongoing basis, quality assurance is discussed each 

week during the ARI Staff Meeting that includes executive and supervisory staff. Each 

quarter a “Quality Assurance Report to Management” will be produced and distributed to 

management providing greater details on the Quality Assurance program.  The report will, 

at a minimum include: 

 1.  Information concerning current and ongoing internal and external audits 

 2.  Status and results of current or ongoing internal or external proficiency analyses 

 3.  Identification of Quality Control problems in the laboratory 

 4.  Information on all ongoing Corrective Actions 

 5.  Current status of external certifications 

 6.  Current status of the Staff Training Program 

 7.  Outline of new and/or future Quality Assurance Program initiatives 

 

The QAPM is responsible for follow-up and resolution of any deficiencies discussed in the 

report.  The goal is to resolve any deficiencies in an expedient and timely manner. To 

accomplish this goal, deficiencies identified over the quarter are immediately added to the 

ARI Corrective Action System and discussed with appropriate management. The status of 

deficiencies is discussed during weekly Workload Tracking Meetings until resolved.  In rare 

cases, unresolved issues may remain on subsequent reports until thoroughly addressed 
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so that they are not prematurely closed.  Information such as performance evaluation 

results and audit reports will be distributed and discussed with laboratory staff on an 

ongoing basis. 

The application of the above combined activities provides comprehensive monitoring and 

assessment of laboratory performance, and ensures that all data produced by ARI will be 

of the highest possible quality. 

 

13.5 Annual Management Review 

In the last quarter of each year, executive management will perform a comprehensive 

review of ARI quality system and analytical procedures to assess their continued suitability 

and effectiveness.  Management will consider the following during the review process: 

1. Suitability of policies and procedures 

2. Reports from management and supervisory personnel 

3. Results of internal audits 

4. Corrective and preventative actions 

5. Results of recent external quality systems audits 

6. PT results 

7. Changes in volume and type of analyzes performed 

8. Client Feedback 

9. Complaints 

10. Other relevant factors such as quality control activities, available resources and 

analyst training 

 

13.6 Corrective Action System 
 
The Corrective Action System is an electronic system used by ARI to record errors, 
omissions or other issues of concern and document corrective and preventative actions 
taken in response to those issues. The details of the system are discussed in SOP 1005S. 

Corrective Actions are initiated when any deficiencies or concerns are noted in the 
laboratory QA program through any of the following mechanisms: 

1. Internal Assessments. 

2. External Assessments. 

3. Out of Control PT results. 
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4. Review of Analyst Notes. 

5. Employee concerns or observations. 

6. Anonymous Reports using Solvanon 

7. Management Review. 

8. Client complaints or concerns. 
 
 
After discussing issue with the appropriate personnel, the filed corrective actions are 

discussed in the weekly workload meeting with all managers and supervisors and included 

on the QA Quarterly report. As the issues are worked on and documented in the system, 

key personnel are kept informed of status via automatic email updates. The goal is to 

resolve all issues in a thorough and timely manner. 
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Section 14: APPENDICES 
 
 
A. Laboratory Organization and Key Personnel Resumes 
B. Training and Demonstration of Proficiency 
C. Laboratory Facilities 
D. Laboratory Instrumentation and Computers 
E. Standard Operating Procedures 
F. Sample Collection Containers, Preservation and Holding Times 
G. Laboratory Workflow 
H. Analytical Methods 
I. Method Detection Limits and Reporting Limits 
J. Quality Control Recovery Limits 
K. Internal Audit Schedule 
L. Laboratory Accreditations 
M. Data Reporting Qualifiers 
N. Standards for Personal Conduct 
O. QA Policies 
P.  References 
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Appendix A 
 

Laboratory Organization Chart 
and 

Key Personnel Resumes 
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KEY PERSONNEL RESUMES 

 

Mark Weidner 

Laboratory Director 

Profile 

Mr. Weidner co-founded Analytical Resources, Inc., along with Brian Bebee, Sue Dunnihoo 

and David Mitchell.    Prior to his co-founding of ARI in 1985, Mr. Weidner was the Head Mass 

Spectroscopist at Michigan State University and an instructor at the Finnigan Institute.  As 

Laboratory Director, Mr. Weidner is responsible for overall laboratory performance, as well as 

facility expansion and major purchasing. Mr. Weidner is intimately familiar with all operational 

and analytical aspects of ARI and initiated many of the procedures currently in use.   

Education: 

M.S., Medicinal Chemistry, Purdue University, W. Lafayette, IN (1978). 

B.S., Biochemistry, Michigan State University, E. Lansing, MI  (1975). 

Experience: 

Laboratory Director/Co-founder, Analytical Resources, Inc., Seattle, WA  (1985 to present). 

Senior Chemist, City of Seattle, Seattle, WA  (1981 to 1985). 

Instructor, Finnigan Institute, Cincinnati, OH  (1979 to 1981). 

Mass Spectroscopist, Michigan State University  (1978 to 1979). 
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Brian Bebee 

Laboratory Manager 

Administrative Services Manager 

Profile: 

Mr. Bebee co-founded Analytical Resources, Inc., along with Mark Weidner, Sue Dunnihoo,  

and David Mitchell.  Prior to his co-founding of ARI, Mr. Bebee had gained extensive  GC/MS 

experience as a GC/MS Chemist at the Municipality of  Metropolitan Seattle,  (METRO).  When 

he co-founded ARI in 1985, Mr. Bebee became the Organics Division Manager until 1993, 

when he assumed the position of Laboratory Manager.  As Laboratory Manager, Mr. Bebee is 

responsible for the day to day flow of all laboratory operations, including personnel, instrument, 

and procedural concerns.  He is also responsible for the direct supervision of the Volatile and 

Semivolatile Laboratories. 

Education: 

A.A., Oceanography, Marine Biology, Biology, Shoreline Community College (1973). 

Experience: 

Laboratory Manager, Analytical Resources, Inc., Seattle, WA (1987 to present). 

Organics Division Manager/Co-founder, Analytical Resources, Inc., Seattle, WA (1985 to 

1987). 

GC/MS/DS Operator, Municipality of Metropolitan Seattle, Seattle, WA (1980 to 1985). 

Senior Water Quality Technician, Municipality of Metropolitan Seattle (METRO), Seattle, WA 

(1976 to 1980). 

Water Quality Technician, Municipality of Metropolitan Seattle (METRO), Seattle, WA (1973 to 

1976) 
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David  Mitchell 

 

Quality Assurance Program Manager 

 

Profile: 

Mr. Mitchell co-founded Analytical Resources, Inc., along with Mark Weidner, Sue Dunnihoo, 

and Brian Bebee.  Prior to his co-founding of ARI, Mr. Mitchell had gained extensive 

experience in the environmental chemistry field as Senior Chemist and Trace Organics 

Laboratory Supervisor at the Municipality of Metropolitan Seattle (METRO). His responsibilities 

include the management of ARI’s Quality Assurance/Quality Control Program.  

Education: 

Graduate Work in Chemistry (Organic/Biological), University of Wyoming, Laramie, WY (1970 

to 1974). 

B.S., Chemistry, Upper Iowa College, Fayette, IA (1970). 

Experience: 

Quality Assurance Manager, Analytical Resources Inc., Seattle, WA (1998 to Present) 

Client Services Manager, Analytical Resources Inc., Seattle WA (1987 to 1998)  

Vice President/Co-founder of Analytical Resources, Inc., Seattle, WA  (1985 to 1987). 

Senior Chemist, METRO Trace Organics Laboratory, Seattle, WA  (1979 to 1985). 

Research Associate, Northwestern University Medical School  (1974 to 1979). 

 
4-877



 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

 

Laboratory Quality Assurance Plan Page 99 of 151 Version 14-004 
  4/7/14 

Susan Dunnihoo 

 

Director, Client Services 

Profile: 

Ms. Dunnihoo co-founded Analytical Resources, Inc., along with Mark Weidner, Brian Bebee, 

and David Mitchell.  Prior to her co-founding of ARI, Ms. Dunnihoo had gained extensive 

experience in the environmental chemistry field through her work at Laucks Testing 

Laboratories, the City of Tacoma, and the Municipality of Metropolitan Seattle (METRO).  As 

Director of Client Services, Ms. Dunnihoo is responsible for assisting project managers in 

responding to the needs of ARI clients, and for communicating to the laboratory the analytical 

capabilities that should be added to satisfy future client needs.  Ms. Dunnihoo also acts as 

project manager for a number of projects. 

 Education 

Graduate work in Chemical Oceanography, University of Washington (1976-1980) 

ACS Certified BA, Chemistry, Augsburg College, Minneapolis, MN (1976) 

Experience 

Director, Client Services, Analytical Resources, Inc., Seattle, WA (2007-present) 

Client Services Manager, Analytical Resources, Inc., Seattle, WA (1998-2007) 

Computer Services Manager, Analytical Resources, Inc., Seattle, WA (1985 to 2000) 

Corporate Secretary, Analytical Resources, Inc., Seattle, WA (1985 to present) 

Chemist, Laucks Testing Laboratories, Seattle, WA (1983 to 1985) 

Chemist, City of Tacoma, Plant II, Tacoma, WA (1982 to 1983) 

GC/MS/DS Operator, METRO TPSS Lab, Seattle, WA (1980 to 1982) 
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  Jay Kuhn 

 

  Inorganic Division Manager 

Profile: 

Mr. Kuhn oversees ARI's Inorganic Division, which includes the Metals Sample Preparation, 

Metals Analysis, and Conventional Wet Chemistry sections.  He has extensive experience in 

the environmental chemistry field, with an emphasis in inorganic analyses.  Mr. Kuhn is 

experienced with in-house and EPA standard methods and protocols, as well as the operation, 

maintenance, and repair of ICP-MS, ICAP, CVAA, and Graphite Furnace instruments. 

Education 

Graduate work in Environmental Chemistry, University of Washington, Seattle, WA. 

B.S. Chemistry, University of California at Santa Barbara (1980) 

Experience 

Inorganic Division Manager, Analytical Resources, Inc., Seattle, WA (1992 to present) 

Metals Division Manager, Analytical Resources, Inc., Seattle, WA (1990 to 1992) 

Research Technologist III and Laboratory Manager, UW College of Forest Resources 

Chemical Analysis Cost Center (1985-1990) 

Research Technologist, UW College of Forest Resources Chemical Analysis Cost Center 

(1981 to 1985) 
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Appendix B 
 

Training 

 
4-881



 
4-882



 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

 

Laboratory Quality Assurance Plan Page 102 of 151 Version 14-004 
  4/7/14 

 
Qualification Requirements 
In addition to on-the-job training, ARI recommends a specific level of education and experience 

for the following positions: 

GC/MS Laboratory Supervisor 
A Bachelor’s degree in chemistry or scientific/engineering discipline, three 
years experience operating GC/MS systems and one year supervisory 
experience. 

GC Laboratory Supervisor 
A Bachelor’s degree in chemistry or scientific/engineering discipline, three 
years experience operating GC systems and one year supervisory 
experience. 

Sample Preparation Laboratory Supervisor 
A Bachelor’s degree in chemistry or scientific/engineering discipline, three 
years experience in organic sample preparation and one year supervisory 
experience. 

Data Systems/LIMS Manager 
A Bachelor’s degree with four or more computer-related courses and three 
years experience in systems management or programming. A minimum of 
one year experience with software utilized for laboratory report generation 
is also recommended. 

Programmer Analyst 
A Bachelor’s degree with four or more computer-related courses and two 
years experience in systems or application programming.  A minimum of 
one year experience with software utilized for laboratory report generation 
is also recommended. 

Quality Assurance Officer 
A Bachelor’s degree in chemistry or a scientific/engineering discipline and 
three years of laboratory experience, including one year of applied 
experience with quality assurance. 

Project Manager 
A Bachelor’s degree in chemistry or a scientific/engineering discipline and 
three years of laboratory experience, including one year of applied 
experience with quality assurance. 

 
GC/MS Chemist 

A Bachelor’s degree in chemistry or a scientific/engineering discipline and 
at least one year experience operating a GC/MS system.  Three years of 
GC/MS operations and spectral interpretation experience may be 
substituted in lieu of educational requirements. 

 

Mass Spectral Interpretation Specialist 
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A Bachelor’s degree in chemistry or a scientific/engineering discipline and 
participation in training course(s) in mass spectral interpretation.  Also, at 
least two years of experience in mass spectral interpretation is 
recommended. 

Purge and Trap Expert 
A Bachelor’s degree in chemistry or a scientific/engineering discipline and 
one year experience operating a purge and trap type liquid concentrator 
interfaced to a GC/MS system. 

GC Chemist 
A Bachelor’s degree in chemistry or a scientific/engineering discipline and 
at least one year experience operating a GC system.  Three years of GC 
operations and maintenance experience may be substituted in lieu of 
educational requirements. 

Pesticide Analysis Expert 
A Bachelor’s degree in chemistry or a scientific/engineering discipline and 
at least one year experience operating a GC system.  Three years of GC  
operations and spectral interpretation experience may be substituted in lieu 
of educational requirements. 

ICP Spectroscopist 
A Bachelor’s degree in chemistry or a scientific/engineering discipline and 
Four years of applied experience with ICP analysis of environmental 
samples.  Four years of ICP experience may be substituted in lieu of 
educational requirements. 

ICP Operator 
A Bachelor’s degree in chemistry or a scientific/engineering discipline and 
one year of experience operating and maintaining ICP instrumentation.  
Three years of ICP experience may be substituted in lieu of educational 
requirements. 

Atomic Absorption (AA) Operator  
A Bachelor’s degree in chemistry or a scientific/engineering discipline and 
one year of experience operating and maintaining graphite furnace and cold 
vapor AA instrumentation.  Three years of AA experience may be 
substituted in lieu of educational requirements. 

Conventionals (Classical Chemistry) Analyst  
A Bachelor’s degree in chemistry of a scientific/engineering discipline and 
one year of experience with classical chemistry procedures.  Three years of 
classical chemistry experience may be substituted in lieu of educational 
requirements. 

Sample Preparation Expert 
A high school diploma and one college level course in chemistry.  One year 
of experience in sample preparation is also recommended. 
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Appendix C 
 

Laboratory Facilities 
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ANALYTICAL RESOURCES INC. occupies a total of 23,500 square feet of floor space located 
at 4611 S. 134th Place in Tukwila, Washington.  The laboratory facility, constructed between 
September 2001 and June 2002, includes: 

• State-of-the-art heating, ventilation and air conditioning (HVAC) systems to assure a 
clean comfortable working environment while maintaining air flow balance designed to 
minimize the possibility of sample cross contamination between laboratory areas. 

• A central service area provides space for three walk-in coolers (356 sq. ft. total), two 
walk-in freezers (760 cubic ft.), metals archive storage, and sample cooler storage.  A 
400 sq. ft. walk-in freezer covered by a mezzanine for storage was added in 2005. 

• A data network linking all workstations to a centralized server room.  All connections are 
made to managed switches and hubs and are protected by the latest firewall technology 
and uninterruptible power supplies.  

• Distribution systems to deliver pressurized Air, Zero Grade Air, Argon, Helium, 
Hydrogen, Nitrogen and Argon/Hydrogen to the laboratory areas from a central location. 

• A system to deliver ASTM Type 1 water directly to sinks in each laboratory area.  Water 
is purified by filtration, ion exchange and reverse osmosis and continuously re-circulated 
through a filtration + ion exchange + UV radiation polishing loop that delivers water 
directly to the laboratories. 

• An isolated and ventilated hazardous waste storage area. 
• An electronic repair shop and storage room. 
• Alarm monitored fire sprinkler and intrusion detection systems 

 
The facilities are divided into five functionally-distinct sections as detailed below: 
 
1) The Organics Division features three main laboratory areas as described below: 

• The Organics Extraction Laboratory (2400 sq. ft.) is utilized to isolate and concentrate 
organic compounds from various environmental sample matrices.  The laboratory 
contains approximately 200 linear feet of bench space and nine fume hoods. It is 
equipped with two gel permeation chromatographs, an accelerated solvent extractor 
(ASE) and a gas chromatograph for extract screening purposes. The laboratory 
includes a separate area for extraction of aqueous samples, a glassware cleaning area 
and individual workstations for the laboratory supervisor and analyst. 

• The Semivolatile Organics Analysis Laboratory (3000 sq. ft) has 124 linear feet of 
instrument bench space plus personal workstations.  The Laboratory is equipped with 
seven Gas Chromatographs (GCs) with six GC-MS instruments, one High Resolution 
GC/MS (HRGC-MS) and a fume hood for preparation of standard solutions and dilution 
of samples.  Each gas chromatograph is individually vented to the outside for removal of 
heat and potentially contaminated GC exhaust gases. 

• The Volatile Organics Analysis (VOA) Laboratory (2500 sq. ft) houses seven GC-MS 
and two GC-PID instruments dedicated to volatile organics analysis.  Each instrument is 
vented to the outside. The laboratory area includes two fume hoods, a 
sample/standards preparation area, a TCLP preparation/tumbler room and sample 
holding refrigerators.  The HVAC system maintains a positive air pressure in the 
laboratory using filtered air from outside of the building.  This eliminates the possibility of 
cross contamination of samples with solvents from other areas of the laboratory. 
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2) The Inorganic Division includes a Trace Metals Laboratory and the Conventional 
Analyses Laboratory: 

• Trace Metals Laboratory (3000 square feet) 
o The Metals Preparation Laboratory (1200 sq. ft) contains five fume hoods 

including two 8-foot polypropylene.  An additional eight foot polypropylene 
laminar flow fume hood is housed in a separate class 1000 clean room.  The lab 
is equipped with tumblers, hot-plates, digestion blocks, facilities for glassware 
cleaning, and a spectrophotometer for cold vapor analysis of mercury, a TCLP 
tumbler room, and storage areas. 

o The Metals Instrument Laboratory (1300 sq. ft) features two atomic absorption 
spectrometers for graphite furnace analyses, two inductively coupled argon 
plasma spectrometers (ICP) for simultaneous analysis of metals species, and an 
ICP-mass spectrometer for analysis of metals species at low detection levels. 

o A 500 sq. ft. Office provides desk area for Trace Metals laboratory personnel. 
• The Conventional Analyses (Wet Chemistry) Laboratory (2500 sq. ft.) contains 

approximately 200 linear feet of bench space, eight fume hoods and includes a 
separate microbiology room.  Instruments in this lab include two Rapid-Flow Analyzers, 
two TOC analyzers, an ion chromatograph, two uv/visible spectrophotometers, and 
various other equipment necessary for the evaluation of inorganic parameters. 

 
3) The Geotechnical Laboratory includes 2500 square feet of space with special areas and 

equipment for soil testing, treatability studies, and soil/sediment leaching studies.  The 
Laboratory includes approximately 50 feet of linear bench space and 5 fume hoods. 

 
4) The Sample Receiving Facility consists of an area to accept and log-in samples to ARI’s 

Laboratory Information Management System (LIMS) and an area to prepare and ship 
sampling supplies. 

•   The Sample Receiving Facility (1000 sq. ft.) is equipped with two fume hoods, and 70 
feet of bench space. Four computer terminals are available to log samples into ARI’s 
LIMS. 

• The Sampling Containers Facility (500 sq. ft.) is used to prepare sampling containers for 
shipment to ARI’s client designated locations. 

 
4) Administrative Areas (8600 sq. ft.) include: 

• The Quality Assurance Section 
• Executive Offices 
• Project Management Section 
• The Human Resources Section 
• The Computer Services Section 
• One Conference Room 
• A Lunch Room 
• Several Storage Areas 
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Appendix D 
 

Laboratory Instrumentation 
and Computers 

 
 

 
4-889



 
4-890



 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

 

Laboratory Quality Assurance Plan Page 108 of 151 Version 14-004 
  4/7/14 

 
 

LABORATORY INSTRUMENTATION and COMPUTERS 
 
 
Organic Extractions Laboratory Equipment  
 
(MARS 1) CEM MARS™ (2008) – Microwave extraction apparatus. 
 
(MARS 2) CEM MARS™ (2010) – Microwave extraction apparatus. 
 
(MARS 3) CEM MARS™ (2011) – Microwave extraction apparatus. 
 
(GPC 1) Gel Permeation Chromatograph (1985) – Fluid Metering Inc. pump and ISCO UA-5 
UV detector equipped with a 16 position autosampler used for clean-up of samples prior to 
final analysis. 
 
(GPC 2) Gel Permeation Chromatograph (2003) – Fluid Metering Inc. pump and ISCO UA-5 
UV detector equipped with a 16 position autosampler used for clean-up of samples prior to 
final analysis. 
 
Zymark Turbo-Vap LV (1999)  - 24 place 
 
Zymark Turbo-Vap LV (2002)  - 24 place 
 
Zymark Turbo-Vap LV (2007)  - 24 place 
 
Zymark Rapid Trace Solid Phase Extraction Workstations (2007)  - 5 each 
 
Horizon Technology – DryVap Concentrator System Model 5000  – 2 each 
 

Dioxin Extractions Laboratory Equipment  
 
(MARS 1) CEM MARS™ Express (2010) – Microwave extraction apparatus. 
 
Zymark Turbo-Vap LV (2010)  - 24 place 
 
Rotovap R-205 with V-805 Vacuum Controller (2010)  – 2 each 
 
Glas-Col Combo Heating Mantle (2010)  – 6 place – 3 each 
 
Vacuum Manifold – 6Place (2010)  – for SPE 
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Gas Chromatograph - High Resolution Mass Spectrometer 
(GC/HRMS) 
 
(HR1) Waters Autospec Premier (2009) – A GC-HRMS system with Masslynx Version 4.1 
data acquisition & quantitation software. System includes an Agilent 7890A GC and 7683B 
autosampler. 
 
 

Gas Chromatograph - Mass Spectrometers (GC/MS)  
 
(NT2) Hewlett Packard (1999)  – A GC-MS system networked with a Hewlett Packard Unix 
Server running Thruput Target 3.5 data analysis software. System includes Agilent 6890 GC, 
5973 MSD, O.I. Eclipse Sampler and Varian Archon Autosampler.. 
 
(NT3) Hewlett Packard (1999)  – A GC-MS system networked with a Hewlett Packard Unix 
Server running Thruput Target 3.5 data analysis software.  System includes an HP 6890 Plus 
GC, an HP 5973 MSD, an OI Analytical Eclipse 4660 and a Varian Archon autosampler for 
VOA analysis of aqueous or solid samples. 
 
(NT4) Hewlett Packard (2001)  – A GC-MS system networked with a Hewlett Packard Unix 
Server running Thruput Target 3.5 data analysis software.  The system includes HP 6890-Plus 
GC, 5973 MSD and 6890 autosampler 
 
(NT5) Hewlett Packard (2002)  – A GC-MS system networked with a Hewlett Packard Unix 
Server running Thruput Target 3.5 data analysis software.  The system is equipped with an HP 
6890N GC, an HP 5973N MSD, a Teledyne Tekmar Atomx Purge and Trap for VOA analysis 
of aqueous or solid samples. 
 
(NT6) Hewlett Packard (2002)  – A GC-MS system networked with a Hewlett Packard Unix 
Server running Thruput Target 3.5 data analysis software.  The system includes an HP 6890 
Plus GC, an HP 5973 MSD and an HP 7683 autosampler. 
 
(NT7) Hewlett Packard (2007)  – A GC-MS system networked with a Hewlett Packard Unix 
Server running Thruput Target 3.5 data analysis software.  The system is equipped with an HP 
6890N GC, an HP 5973N MSD, a Tekmar LCS 2000 Purge and Trap and a Dynatech PTA 30 
autosampler for VOA analysis of aqueous or solid samples. 
 
(NT8) Agilent (2008)  – A GC-MS system networked with a Hewlett Packard Unix Server 
running Thruput Target 3.5 data analysis software.  The system is equipped with Agilent 
6890N GC, 5975C MSD, and 7683 autosampler. 
 
(NT9) Agilent (2008)  – A GC-MS system networked with a Hewlett Packard Unix Server 
running Thruput Target 3.5 data analysis software.  The system is equipped with Agilent 6890 
GC and 5973 MSD, a Teledyne Tekmar Atomx Purge and Trap for VOA analysis of aqueous 
or solid samples. 
. 
 

 
4-892



 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

 

Laboratory Quality Assurance Plan Page 110 of 151 Version 14-004 
  4/7/14 

(NT10) Agilent (2008)  – A GC-MS system networked with a Hewlett Packard Unix Server 
running Thruput Target 3.5 data analysis software.  The system is equipped with Aglient 
6850GC, an Agilent 5975C inert MSD and an Agilent 6850 autosampler. 
 
(NT11) Hewlett Packard (2009)  - A GC-MS system networked with a Hewlett Packard Unix 
Server running Thruput Target 3.5 data analysis software.  The system includes an Agilent 
6890 N GC, an HP 5973 MSD and an HP 7683 autosampler. 
 
(NT12) Hewlett Packard (2011)  - A GC-MS system networked with a Hewlett Packard Unix 
Server running Thruput Target 3.5 data analysis software.  The system includes an Agilent 
6890 GC, an HP 5973N MSD and an HP 7683 autosampler. 

Gas Chromatographs  
 
Hewlett Packard 5890 Series II (2003) – A GC system equipped with both FID and ECD 
detectors, capillary injectors, an autosampler and Chemstation.  Used for screening samples 
before full extraction. 
 
(ECD1) Hewlett Packard 5890 Series II (2004) - A GC system equipped with dual ECD 
detectors, an Agilent 6890 autosampler and Agilent Chem Station data system. 
 
(FID3 A, B) Hewlett Packard 6890 (1996)  – A GC system equipped with dual FID detectors, 
two capillary injectors, a dual tower HP 6890 autosampler, and Agilent Chem Station data 
system. 
 
(FID4 A, B) Hewlett Packard 6890 (1996)  – A GC system equipped with dual FID detectors, 
two capillary injectors, a dual tower HP 6890 autosampler, and HP Chem Station data system. 
 
(PID1) Hewlett Packard 5890 Series II (2002) – A GC system equipped PID and FID 
detectors in series, an Dynatech PT30 autosampler and Tekmar LCS 2000 Sample 
Concentrator and Chemstation data system. 
 
(PID2) Hewlett Packard 5890 Series II – (2005) –A GC system equipped with dual PID 
detectors, one in series with an FID, a Dynatech PT30 autosampler, a Tekmar 2000 sample 
concentrator and HP Chem Station data system. 
 
(PID 3) Hewlett Packard 5890 Series II – (2006) –A GC system equipped with PID and FID 
detectors in series, a Dynatech PT30 WS autosampler, a Tekmar 2000 sample concentrator 
and HP Chem Station data system. 
 
(ECD5) Hewlett Packard 6890 Plus Micro – (2002)  – A GC system equipped with dual ECD 
detectors, an HP 7683 autosampler and an HP Chem Station data system. 
 
(ECD6) Hewlett Packard 6890 Plus Micro – (2008)  – A GC system equipped with dual ECD 
detectors, an Agilent 6890 autosampler and an HP Chem Station data system. 
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(FID5) Hewlett Packard 5890E Series II (2005) – A GC system equipped with dual FID 
detectors, an HP 7683 autosampler and HP Chem Station data acquisition system. 
 
(FID6) Hewlett Packard 5890 Series II (2005) – A GC system equipped with an FID detector, 
an HP 7694 Headspace Sampler and HP Chem Station data acquisition system. 
 
(FID7) Agilent 6850 (2008) – A GC system equipped with a single FID detectors, an Agilent 
6850 autosampler and HP Chem Station data acquisition system. 
 
(ECD7) Hewlett Packard 6890 Plus Micro – (2008)  – A GC system equipped with dual ECD 
detectors, an Agilent 6890 autosampler, and HP Chem Station data system. 
 
(ECD8) Hewlett Packard 6890N – (2011)  – A GC system equipped with dual ECD detectors, 
an Agilent 7683 autosampler, and HP Chem Station data system. 
 
(FID8) Agilent 6890N (2008) – A GC system equipped with a dual FID detectors, an Agilent 
7683B autosampler and HP Chem Station data acquisition system. 
 
(FID9) Agilent 6850 (2009) – A GC system equipped with a single FID detector, an Agilent 
6850 autosampler and HP Chem Station data acquisition system. 
 

Inorganic Instrumentation  
 
Perkin-Elmer SCIEX ELAN 6000 ICP-MS (1996)  - A completely automated ICP-Mass 
Spectrometer with autosampler and multitasking software. 
 
Perkin-Elmer NexIon 300D ICP-MS (2011)  - A completely automated reaction cell & collision 
cell ICP-Mass Spectrometer with Elemental Scientific SC-2 Fast autosampler and multitasking 
software. 
 
Perkin-Elmer Optima 7300DV ICP (2009)  – Automated dual view simultaneous ICP with an 
Elemental Scientific SC-2 Fast autosampler system 
 
Perkin-Elmer Optima 4300 ICP (2001)  - A completely automated dual view simultaneous ICP 
with auto-sampler and multitasking software. 
 
CETAC M-6000A Mercury Analyzer (2000) – A fully automated high sensitivity cold vapor 
atomic absorption instrument dedicated to trace and ultratrace Mercury analysis.  System is 
computer controlled with windows base software and an auto-sampler 
  
Dionex Ion Chromatography DX 500 (1997)  – A fully automated system with an auto-
sampler for quantitative anion analyses. The system is computer controlled using Peaknet 
software. 
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Dionex Ion Chromatography 2100 (2009)  – A fully automated system with an auto-sampler 
for quantitative anion analyses. The system is computer controlled using Chromeleon CHM-2 
Version 7.0 software. 
 
Thermo Genesys 10 (2003)  - UV-VIS Spectrophotometer used for quantitative conventionals 
analysis. 
 
Thermo Genesys 10 (2005)  - UV-VIS Spectrophotometer used for quantitative conventionals 
analysis. 
 
Lachat QuickChem 8000 Flow Injection Analyzer (2003)  – Automated flow injection 
instrument dedicated to low level nutrient analysis 
 
Lachat QuickChem 8500 Flow Injection Analyzer (2007)  – Automated flow injection 
instrument dedicated to low level nutrient analysis 
 
Dohrmann Apollo 9000 (2001)  - Total Organic Carbon (TOC) Analyzer. Includes an 
autosampler for water analysis and a boat sampler for solids analysis. 
 
Dohrmann Apollo 9000 (2009)  - Total Organic Carbon (TOC) Analyzer. Includes an 
autosampler for water analysis and a boat sampler for solids analysis. 
 
Kontes Midi-Vap Cyanide Distillation Systems (3 each)(1995-2008) – Each of the systems 
is capable of simultaneously distilling up to 10 samples for cyanide analysis using small 
sample aliquots.   
 
Centrifuge (1987) -  Beckman Model GP with swinging bucket rotor and inserts for 250 ml 
bottles and scintillation vials 
 
Aim 500 Block Digestion System (2006) with Controller 
 
Environmental Express Hot Block digestion blocks (10 ea) (1999-2008) for digestion of 
samples prior to trace metals analysis. 
 
Hach COD Digestion Blocks (2) 
 
Hach Ratio Nephelometer 
 
Incubators: Lab-Line Ambi Hi-Lo Chamber and  Thermolyne 41900. 
 
GeoTech Laboratory Equipment  
 
Trautwein Sigma 1 (2008) – Triaxial loading system 
 
Sedigraph III Model 5120 (2007)  – Automatic particle size analyzer 
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Beckman Coulter LS 13320 (2008)  – Laser diffraction particle size analyzer with microliquid 
and universal liquid modules 

 
Trautwein Soil Equipment – 12 position flexible wall permeability station  
 
Soil Test Load Frame – with 500, 2,000 and 10,000 pound load cells for QU, UU, and CU 

triaxial tests, with pore pressure. 
 
Soil Consolidation Apparatus – 16 tsf 
 
Biosciences BI-1000 – 8 position electrolytic respirometer 
 
Microtox – photo-luminescence toxicity test instrument 
 
Beckman JP-21 – refrigerated centrifuge with 6 x 500 ml fixed angle head 
 
Beckman JP-68  – refrigerated centrifuge with 4 x 1000 mL swinging bucket head 
 
IEC DRP-6000 – refrigerated centrifuge with a 4 x 1,000 mL swinging bucket head 
 
Plas-Labs Anaerobic Test Chambers – 3 each 
 
U.S. Army Corps of Engineers – column settling; column and batch leaching apparatus 
 

Network Servers 
ARI’s central laboratory computer is a Dell PC Server, PowerEdge 2300/450, running 
Microsoft Windows NT 4.0 SP6.  This system is home to ARI’s Laboratory Information 
Management System (LIMS) database developed by Northwest Analytical of Portland, OR.  
The LIMS receives electronic data from all lab sections and produces hardcopy and electronic 
deliverables.  In addition, the LIMS stores sample demographic data while providing a 
common tracking mechanism for all laboratory information. 
 
The LIMS is connected to two sub-networks. Most data, with the notable exception of 
Conventionals and Geotech, is transferred electronically as text files from other data systems 
to the LIMS.  This key process enhances data integrity by reducing manual entry and 
manipulation of instrument output. 
 
The metals section uses an Intel PC Server with the Windows 2000 Server operating system.  
This system runs as a file server for dBASE IV and MS Access 2000 database applications.  
Once data is collected by the metals instrument computers, dBASE is used to aggregate and 
process the results and transfer it to the LIMS.  The MS Access software has been customized 
by ARI’s metals data supervisor to generate metals CLP forms and other internal reports.  This 
server also provides additional services such as DHCP, WSUS, and the corporate vacation 
calendar. 
 
The organics section uses an HP-UX Server with the HP-UX 10.20 operating system.  This 
system runs Target 3.4 data analysis software.  All GC/MS and other GC instruments are 
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networked to this system.  In addition to providing one common platform for organics data 
processing, the Target software produces CLP forms for organics data packages. 
 
The conventional analysis laboratory uses individual PC Workstations with MS Excel for data 
reduction.  Filled spreadsheets are saved to Server3.  Data is manually copied from the MS 
Excel spreadsheet into the LIMS systems using LIMS worklists specific to a test method. 
 
Server2 is the primary internal/external interface and provides email, NTP, web (internet and 
intranet), DHCP, proxy, document (Geotech), CVS, database, and authentication services.  
Access to Server2 is limited to authorized users and only IT personal have access to the shell. 
 
Server3, running Windows 2000 Advanced Server, is the primary document server for ARI and 
is used to warehouse all scanned (pdf) data packages.  The hardware for Server3 consists of 
a generic box with a 2.4 MHz Intel Pentium 4 processor.  Packages saved to this server are 
indexed using the CI service of Windows and are available for searching via the ARI intranet. 
 
All servers are secured in a locked room where only management and IT staff have access.  
Some users have external access to the network but this is limited to current employees and 
only through an end-to-end encrypted VPN (OpenVPN). 
 
Note: Extensive in-house replacement parts are available for lab instruments and computers, 
including spare circuit boards.  A majority of all service maintenance is performed by ARI 
employees. 

 
4-897



 
4-898



 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

 

Laboratory Quality Assurance Plan Page 115 of 151 Version 14-004 
  4/7/14 

 

Appendix E 
 

ARI Active Standard Operating Procedures (SOP) 
 

A list of ARI’s current Standard Operating Procedures (SOPs) is available on ARI’s web site at: 
 
http://www.arilabs.com/portal/downloads/ARI-SOPs.zip 
 
SOPs are updated periodically.  Assure that you have ARI’s current SOPs by downloading the 
files at the time of use. 
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Appendix F 
 

Sample Containers, Preservation and 
Holding Times 

 
A summary of sample containers, preservatives and holding times is available on ARI’s web 
site at: 
 
http://www.arilabs.com/portal/downloads/ 
 
The summary is updated periodically.  Assure that you have ARI’s current document by 
downloading the files at the time of use. 
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Appendix G 
 

Laboratory Workflow 
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Initial Client Contact 
Workload Assignment Project 

Manager Assignment 
    

     
Laboratory Notification 

Entry into Client Service 
Database 

    

     
Sample Containers Shipped to 

Client 
    

     
Sample Receipt     

     
Sample Receiving 

Log-in to LIMS 
Generation of Master Data 

Folder 

 
 

Project Manager Review 

 
Client Notified of Sample 

Receipt 

     
Lab Notified through Workload 

Tracking System 
    

     
Laboratory Analysis 

Laboratory QA Review 
 

Sample and Extracts to 
Storage   

     
Laboratory Data Reduction 

Peer Review of Data 
    

     
Data Transferred to LIMS 
Submission of Data to QC 

Review  
    

     
QC Review 

Report Generation 
    

     
Data Reports Submitted to 
Project Manager for Review 

    

     
Data Package Compiled     

     
Project Manager Final Review 

and Approval 
 

Invoice Submitted to 
Accounting   

     
Original Reports Signed and 

Delivered to Client 
 

Copy of Final Data 
Package Archived   
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Appendix H 
 

Analytical Methods 

 
4-907



 
4-908



 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

 

Laboratory Quality Assurance Plan Page 120 of 151 Version 14-004 
  4/7/14 

ORGANIC ANALYSES 
 
Parameter Methods Technique 
 
Volatiles (GC/MS)  524.2/624/8260B GC/MS 
 Low Level Vinyl Chloride & 
 1,1 – Dichloroethene GC-MS-SIM 
 
Volatiles (GC)  
Volatile Aromatics 602/8021B GC/PID 
 
Semivolatiles (GC/MS ) 
Semivolatile Organics 625/8270D GC/MS 
Polynuclear Aromatic  
Hydrocarbons (PNA/PAH) 625/8270D GC/MS (SIM) 
Isotope Dilution Semivolatiles 1625 GC/MS 
Butyl Tin Species Krone (1988) GC/MS-SIM 
 
Pesticides/GC Analyses  
Chlorinated Pesticides 608/8081A GC/ECD 
Aroclors/PCBs 608/8082 GC/ECD 
PCB Congeners ARI Method GC/ECD 
Phenols 604/8041 GC/FID 
Chlorinated Phenols 8041 (mod) GC/ECD 
Pentachlorophenol 8151A (mod) GC/ECD 
Organophosphorous Pesticides 614/8141A GC/NPD 
Polynuclear Aromatic 
Hydrocarbons (PNA/PAH) 610/8100 GC/FID 
Chlorinated Hydrocarbons 612/8121 GC/ECD 
Herbicides 615/8151A GC/ECD 
Glycols ARI Method(SOP 426S R2) GC/FID 
Hydrocarbon ID NWTPH-HCID GC/FID 
Gasoline Range Hydrocarbons (N)WTPH-G/AK101/WI-GRO GC/FID 
Diesel Range Hydrocarbons (NWTPH-D/AK102/WI-DRO) GC/FID 
Extractable Petroleum  
Hydrocarbons ARI Method GC/FID 
Volatile Petroleum    
Hydrocarbons ARI Method GC/PID 
 
Organic Sample Preparation and Clean Up 
TCLP / SPLP Extraction  1311 / 1312 
Sonication  3550B 
Soxhlet  3540C 
Accelerated Solvent Extraction (ASE)  3545B 
Separatory Funnel  3510C  
Continuous Liquid-Liquid  3520C 
Alumina Clean-up  3610B  
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Florisil Clean-up  3620B 
Gel Permeation (GPC)  3640A 
Silica Gel  3630C 
Sulfur Clean-up  3660B  
Sulfuric Acid Clean-up  3665A  

 
INORGANIC ANALYSES 

Parameter Methods Technique 
 
Wet Chemistry 
Acidity 2310/305.1 Titrimetric 
Alkalinity 2320/310.1 Titrimetric 
Ammonia 4500NH3H/350.1 AutomatedPhenate/ISE 
Biological Oxygen Demand-BOD 
Carbonaceous – BOD 5210.B/405.1 5-day Winkler Titration 
Bromide 4500Br.B Phenol Red Colorimetric 
Anions 300.0 Ion Chromatography 
Cation Exchange Capacity 9080 Neutral Ammonium Acetate 
Chemical Oxygen Demand 5220.D/410.4 Closed Reflux, Colorimetric 
Chromium Hexavalent (Cr6+) 3500Cr-D/7196A Diphenylcarbazide  
Chloride 4500CI.E/325.2 Automated Ferricyanide 
Chlorophyll a 10200.H Spectrophotometric 
Coliform, Total / Fecal 9222.B/D Membrane Filtration 
Color 2120.B/110.2 Visual Comparison 
Conductivity 2510/120.1 Electrometric 
Corrosivity (CaCO3 Saturation) 2330 Calc. (pH, Alk, TDS, Ca) 
Cyanide, Total 4500CN.C/335.2/9010 PBA, Colorometric 
Cyanide, Amenable 4500CN.G/335.1 Alkaline Chlorination 
Cyanide, WAD 4500CN.I Weak Acid Distillation 
Dissolved Oxygen 4500-O.C/360.2 Winkler Titration 
Fats/Oils/Grease 5520.B/413.1/9070A Gravimetric 
Fluoride 4500F.C/340.2 Ion Specific Electrode 
 300.0 Ion Chromatography 
Formaldehyde ASTM D-19 P216 Colorimetric 
Hardness, Calculation 2340.B/6010B Ca, Mg Calculation 
Heterotrophic Plate Count 9215.D Membrane Filtration 
Iron (II) ferrous 3500Fe.D Phenanthrolene 
Nitrate + Nitrite 4500NO3F/353.2 Automated Cd Reduction 
Nitrate 4500NO3F/353.2 Calculated 
 300.0 Ion Chromatography 
Nitrite 4500NO3.F/353.2mod Automated Colorimetric 
 300.0 Ion Chromatography 
Oil & Grease, Solids 5520.D/907 Gravimetric 
Oil & Grease, Polar/Non Polar 5520.F Gravimetric 
PH 150.1 Electrometric 
Phenols 5530.D/420.1/9065 4-AAP w/ Distillation 
Phosphorous, Total 4500P.B/365.2 Colorimetric w/ digestion 
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Phosphorous, Ortho (SRP) 4500P.B/365.2 Colorimetric 
 300.0 Ion Chromatography 

Salinity 2520 Conductimetric 
Silicate 4500Si.E/370.1 Heteropoly Blue 
Total Kjeldahl Nitrogen (TKN) 4500N.org/351.4 Block Digest/ISE 
Total Solids 2540.B/160.3 Gravimetric, 104oC 
Total Suspended Solids (TSS) 2540.D.160.2 Gravimetric, 104oC 
Total Dissolved Solids (TDS) 2540.C/160.1 Gravimetric, 180oC 
Total Volatile Solids (TVS) 2540.E/160.4 Gravimetric, 550oC 
Settleable Solids 2540.F Volumetric 
Streptococcus, Fecal 9230.C Membrane Filtration 
Sulfide 4500S2.E/376.1/9034 Iodometric 
Sulfide, Low Level 4500S2.D/376.2 Methylene Blue 
Sulfide, Acid Volatile 4500S2.D/376.2 Methylene Blue 
Sulfate 4500SO4

2.F/375.2/9036 Auto. Methylthymol Blue 
 300.0 Ion Chromatography 
Sulfite 4500SO3

2.B.377.1 Iodometric 
Total Organic Carbon (TOC) 5310.B415.1/PSEP Combustion NDIR 
Turbidity 2130.B/180.1 Nephelometric 
Total Lipids in Tissue Bligh & Dyer (mod) Gravimetric 
 
Trace Metals Analyses 
 
Inductively Coupled Plasma (ICP): 
Ag, Al, As, B, Ba, Be, Ca, Cd, Co, Cr, 
Cu, Fe, K, Mg, Mn, Mo, Na, Ni, Pb, 
Sb, Se, Si, Sn, Sr, Th, Ti, Tl, V,  Zn200.7 / 6010B ICP 
(Li, Th, U, W - special request only) 
 
Graphite Furnace (GFAA) : 
Ag, As, Cd, Sb, Pb, Se, Tl 200 Series / 7000 Series GFAA 
 
Cold Vapor (CVAA): 
Hg 7470A/7471A CVAA 
 
Inductively Coupled Plasma/Mass Spectroscopy (ICP-MS):  
Ag, Al, As, Ba, Be, Ca, Cd, Co, Cr, 
Cu, Fe, K, Mg, Mn, Mo, Na, Ni, Pb, 
Sb, Se, Th, Tl, U, V, Zn 200.8/ 6020 Mod. ICP/MS 
 
Trace Metals Sample Preparation 
 
Toxicity Characteristic Leaching Procedure 1311 
Synthetic Precipitation Leaching Procedure 1312 
Digestion for Total Recoverable or Dissolved Metals 3005A 
Digestion of Aqueous Samples for Total Metals by ICP 3010A 
Digestion of Aqueous Samples for Total Metals by GFAA 3020A 
Digestion of Sediment, Sludge and Soil 3050B 
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Appendix I 
 

Method Detection Limits 
and Reporting Limits 

 
Summaries of method specific MDL studies and reporting limits are available on ARI’s web site 
at: 
 
http://www.arilabs.com/portal/downloads/ARI-MDLs.zip 
 
MDL’s and reporting are updated periodically.  Assure that you have ARI’s current detection 
limit data by downloading the files at the time of use. 
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Appendix J 
 

Quality Control Recovery Limits 
 
 

Method specific control limits are available on ARI’s web site at: 
 
http://www.arilabs.com/portal/downloads/ARI-CLs.zip 
 
Control limits are updated periodically.  Assure that you have ARI’s current control limits by 
downloading the files at the time of use. 
 

 
4-915



 
4-916



 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

 

Laboratory Quality Assurance Plan Page 125 of 151 Version 14-004 
  4/7/14 

Appendix K 
 

Internal Audit Schedule 
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Schedule of Laboratory Quality Assurance Audits 

 
 
 

Process To Be Audited       Frequency  
 
 
 Verify Effectiveness of Corrective Actions   Monthly 
 
 
 Verify Refrigerator and Freezer Temperature Logs  Monthly* 
 
 
 Verify Oven and Incubator Temperature Logs   Monthly* 
 
 
 Verify That Balance Records Are Complete   Quarterly* 
 
 
 Verify That Standard Records are Complete   Monthly# 
 
 
 Verify That Logbooks Are Reviewed    Monthly# 
 
 
 Verify That SOPs Are Current and Available in Labs  Monthly# 
 
  
 Review Chain of Custody Documentation   Monthly# 
 
  
 Audit Internal Technical Systems     Annually 
 
 

Post-Completion Project Review     Monthly** 
 
 
 * all sections will be audited 
 
 # one section will be audited each month  
 
          ** frequency may be contract specific i.e. 10% of NFESC projects must be audited 
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Appendix L 
 

Laboratory Accreditations 
 

 
The National Environmental Laboratory Accreditation Program (NELAP), the State of 
Washington Department of Ecology and the State of Alaska Department of Environmental 
Conservation currently certify Analytical Resources Inc. to perform environmental analysis.   
 
ARI is approved to perform analyzes for the United States Department of Defense (DoD) 
agencies following the DoD Quality Systems Manual (DoD-QSM) 
 
The Boeing Company and Battelle Pacific Northwest Laboratories have audited and approved 
ARI's laboratory QA/QC Program 
 
ARI analyzes drinking water, wastewater and solid matrix performance testing (PT) samples 
for all accredited methods semiannually. 
 
 
List of Accreditations  
 
1) National Environmental Laboratory Accreditation Conference (NELAC) – Accrediting 

authority is Oregon Environmental Laboratory Accreditation Program (ORELAP). 
2) State of Washington, Department of Ecology - Environmental Laboratory Accreditation 

Program 
3) The Alaska State Department of Environmental Conservation - Laboratory Approval 

Program 
4) United States Department of Defense Environmental Laboratory Accreditation Program 

(DoD-ELAP) 
5) The State of California Environmental Laboratory Accreditation Program (CA-ELAP) 
 
 
 
Continuing Contracts Resulting from On-Site Laboratory Audits  
 
1) The Boeing Company Corporate Environmental Affairs Division 
2) The City of Seattle 
3) The Port of Seattle 
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Appendix M 
 

Data Reporting Qualifiers 
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Data Reporting Qualifiers 
Effective 7/10/2009 

Inorganic Data 
 
U Indicates that the target analyte was not detected at the reported concentration 
 
* Duplicate RPD is not within established control limits 
 
B Reported value is less than the CRDL but ≥ the Reporting Limit 
 
N Matrix Spike recovery not within established control limits 
 
NA Not Applicable, analyte not spiked 
 
H The natural concentration of the spiked element is so much greater than the 

concentration spiked that an accurate determination of spike recovery is not 
possible 

 
L Analyte concentration is ≤5 times the Reporting Limit and the replicate control 

limit defaults to ±1 RL instead of the normal 20% RPD 
 
Organic Data 
 
U Indicates that the target analyte was not detected at the reported concentration 
 
* Flagged value is not within established control limits 
 
B Analyte detected in an associated Method Blank at a concentration greater than 

one-half of ARI’s Reporting Limit or 5% of the regulatory limit or 5% of the 
analyte concentration in the sample. 

 
J Estimated concentration when the value is less than ARI’s established reporting 

limits 
 
D The spiked compound was not detected due to sample extract dilution 
 
E Estimated concentration calculated for an analyte response above the valid 

instrument calibration range.  Dilution of the sample or extract is required to 
obtain valid quantification of the analyte. 

 
Q Indicates a detected analyte with an initial or continuing calibration that does not 

meet established acceptance criteria (<20% RSD, <20% Drift or minimum RRF). 
 
S Indicates an analyte response that has saturated the detector.  The calculated 

concentration is not valid; Dilution of the sample or extract is required to obtain 
valid quantification of the analyte. 
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NA The flagged analyte was not analyzed for 
 
NR Spiked compound recovery is not reported due to chromatographic interference 
 
NS The flagged analyte was not spiked into the sample 
 
M Estimated value for an analyte detected and confirmed by an analyst but with low 

spectral match parameters.  This flag is used only for GC-MS analyses 
 
N  The analysis indicates the presence of an analyte for which there is presumptive 

evidence to make a “tentative identification” 
 
Y The analyte is not detected at or above the reported concentration. The reporting 

limit is raised due to chromatographic interference.  The Y flag is equivalent to 
the U flag with a raised reporting limit. 

 
EMPC Estimated Maximum Possible Concentration (EMPC) defined in EPA Statement 

of Work DLM02.2 as a value “calculated for 2,3,7,8-substituted isomers for which 
the quantitation and /or confirmation ion(s) has signal to noise in excess of 2.5, 
but does not meet identification criteria” (Dioxin/Furan analysis only)  

 
C The analyte was positively identified on only one of two chromatographic 

columns. Chromatographic interference prevented a positive identification on the 
second column 

 
P The analyte was detected on both chromatographic columns but the quantified 

values differ by ≥40% RPD with no obvious chromatographic interference 
 
X Analyte signal includes interference from polychlorinated diphenyl ethers. 

(Dioxin/Furan analysis only) 
 
Z Analyte signal includes interference from the sample matrix or perfluorokerosene 

ions. (Dioxin/Furan analysis only)  
 
Geotechnical Data 
 
A The total of all fines fractions.  This flag is used to report total fines when only 

sieve analysis is requested and balances total grain size with sample weight. 
 
F Samples were frozen prior to particle size determination 
 
SM Sample matrix is not appropriate for the requested analysis.  This normally refers 

to samples contaminated with an organic product that interferes with the sieving 
process and/or moisture content, porosity and saturation calculations 

 
SS Sample does not contain the proportion of “fines” required to perform the pipette 

portion of the grain size analysis 
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W Weight of sample in some pipette aliquots is below the level required for accurate 
weighing 
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Appendix N 
 

Standards for Personal Conduct 
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Standards of Conduct 
 
Since effective working relationships depend upon each of us, ARI expects certain minimum 

standards of personal conduct.  

 

This list highlights general Company expectations and standards and does not include all 

possible offenses or types of conduct which may result in discipline or discharge.  

Management reserves the absolute right to determine the appropriate degree of discipline, 

including discharge, warranted in individual cases. 

 

Employees engaged in the following activities, or similar activities deemed equally serious, will 

normally be terminated:   

   theft or embezzlement 

   disclosure of trade secrets or industrial espionage; 

   willful violation of safety or security regulations; 

   conviction of a felony;  

   working for a competitor or establishing a competing business. 

 

In addition, dismissal may result from other serious offenses such as:   

being intoxicated, under the influence or in possession of illegal drugs on 

the job; 

   falsification of records;  

   abuse, destruction, waste or unauthorized use of equipment, facilities or 

materials; 

   gambling on the premises; 

   chronic tardiness or absenteeism; 

   insubordination;  

   unwillingness to perform the job; 

   unauthorized requisition of materials from vendors. 

 

There may be no alcoholic beverages on the Company premises, other than at times 

designated as Company functions.  At such times, non-alcoholic beverages will be provided as 

well. 
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Personal and corporate honesty and integrity have built the character of ARI.  This good 

character is fundamental to our well-being, future growth and progress.  It is vitally important 

that we avoid both the fact and the appearance of conflicts of personal interest with that of the 

firm, its clients, and any other professional contacts. 

 

This policy requires that ARI employees have no relationships or engage in any activities that 

might impair their independence of judgment.  Employees must not accept gifts, benefits, or 

hospitality that might tend to influence them in the performance of their duties.  It is expected 

that there will be no employment by any competing company, nor any employment by any 

outside interest or engagement in outside activity which might impair an employee's ability to 

render the full-time service to the company that employment involves. 

 

If any possible conflict of interest situation arises, the individual concerned must make prior 

disclosure of the facts so that action may be taken to determine whether a problem exists and,  

Standards of Personnel Conduct – continued 

 

if so, how best to eliminate it.  Likewise, any financial interest in an organization doing 

business with ARI or which competes with us should be revealed to Company management. 

(Excluded from this requirement is ownership of securities traded in major stock exchanges or 

other recognized trading markets.) 

 

Our standards are those generally expected of employees in any well-regarded, ethical 

business organization. 

 

ARI further expects that each employee will: 

Be dressed and groomed appropriately for a business office.  Employees in the 

laboratory areas are expected to dress in compliance with established safety 

 procedures. Specific standards will be discussed with each employee during 

Health and Safety orientation.  Your supervisor and the Administrative Services 

Manager always are available to answer questions. 
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Maintain the confidential nature of Company information.  Removal of Company 

documents, records, stored materials, computer printouts, or any similar information, or 

copies of such material or information from the office without specific permission is 

prohibited. Likewise, revealing confidential information to an unauthorized person or 

using such information in an unauthorized way is prohibited. If there could be any 

possible question about the applicability of this requirement to a given circumstance, 

ask your supervisor. 

 

Use Company computer capabilities and facilities only for authorized business at 

authorized times and locations; observe strictly all computer security measures and 

precautions; enter, alter or delete no computer instructions or stored  material 

apart from that required by faithful performance of assigned duties; remove, copy, use 

or permit to be used no computer software developed for, purchased by, or otherwise 

used by ARI except as required by faithful performance of assigned duties. 

 

Conduct business dealings with clients and members of the public in a courteous 

manner. 
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Appendix O 
 

Quality Assurance Policies 
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QUALITY ASSURANCE POLICY

POLICY NUMBER: 1

SUBJECT: CORRECTIONS TO DATA/BENCHSHEETS

DATE: 8/2/96

Manual correct ions made on any raw  data, bench sheet, logbook or
document used during sample processing w ill be made in the follow ing
manner:

1. Draw  a single line through the information to be deleted or
corrected. The original information must remain readable.

2. Enter any new  information, preferably above the original
information.

3.  Init ial and date the correct ion.
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QUALITY ASSURANCE POLICY

POLICY NUMBER: 2

SUBJECT: LINING OUT UNUSED BENCHSHEET PORTIONS

DATE: 8/2/96

All unused port ions of logbook pages and benchsheets w ill be lined through
so that information cannot be added at a later date.  This w ill be completed
in the follow ing manner:

1. Line out unused port ions of a logbook page or benchsheet by
draw ing a single line or " Z"  through the unused port ions.

2. Init ial and date the page beside the lineout.

3. Do not line out a page or sect ion unt il it  is certain that no addit ional
information w ill be added to the unused port ions.
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QUALITY ASSURANCE POLICY

POLICY NUMBER: 3

SUBJECT: STOP WORK ORDERS

DATE: 8/28/96

It  is the responsibility of  all staf f  members to address situat ions that may require the
issuance of a “ stop w ork order” .   Potent ial and actual “ stop w ork orders”  w ill be handled
as follow s:

1. If  an analyst or technician observes a situat ion w hich w ill or may have a
negat ive impact on data quality, that person w ill not ify her/his sect ion
supervisor immediately.

2. The sect ion supervisor w ill assess the situat ion.  If  it  appears that a “ stop w ork
order”  may be required, the sect ion supervisor w ill not ify the appropriate
manager (inorganic or organic).

3. The supervisor and manager w ill then decide if  a “ stop w ork order”  should be
issued.  The manager w ill make a f inal decision on w hether or not to issue a
“ stop w ork order” .  The incident w ill be reported to the Quality Assurance
Program Manager using a Correct ive Act ion Request form.

4. If  a “ stop w ork order”  is issued, the manager w ill inform the Project Managers
and the QA sect ion.  The sect ion supervisor w ill not ify sect ion staff  of  the
order.

5. The laboratory manager involved w ill oversee the development and
implementat ion of a Correct ive Act ion Plan (CAP).  Upon complet ion of the CAP
the “ stop w ork order”  may be rescinded.

6. Prior to rescinding a “ stop w ork order” , verif icat ion must be made that control
has been regained and that w ork may begin.  Only the inorganic or organic
manager may rescind a “ stop w ork order” .

7. When the “ stop w ork order”  is rescinded, the Project Managers, analyt ical staff
and QA sect ion w ill be not if ied.  The QA sect ion w ill require documentat ion
verifying that the procedure is back in control.
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QUALITY ASSURANCE POLICY

POLICY NUMBER: 4

SUBJECT: SOP Review

DATE: 9/3/96

All Standard Operating Procedure (SOP) documents w ill be
review ed and updated at least annually by qualif ied staff
members.  Laboratory management w ill review  and approve all
modif icat ions to the SOPs.  
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QUALITY ASSURANCE POLICY

POLICY NUMBER: 5

SUBJECT: Reporting Dilutions

DATE: 9/11/96

Dilut ion factors w ill be recorded as w hole numbers follow ed by “ X”  (i.e., 5X,
10X, etc.).  This report ing convention w ill be used on run logs, bench sheets,
raw  data and f inal reports for all diluted samples, extracts or digestates or
standards.
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QUALITY ASSURANCE POLICY

POLICY NUMBER: 6

SUBJECT: Formatting for SOPs – Computer Related

DATE: 1/31/00

Conventions for formatt ing computer-related instruct ions in SOPs

Commands should be indented and formatted as bold courier  and one or
tw o font sizes smaller:

USE PARAMS ORDER PARAMS
BROW

Many systems and languages are case-sensit ive, and case should match the
syntax and/or stylist ic standards of the language.

If  only one command, like SET CENTURY ON, is needed, it  can be included in
the rest of the text, so long as it  is also italicized.

If  the user must subst itute a part icular value in place of a general descriptor,
italicize the descriptor, make it  low ercase, and do not make it  bold:

USE PARAMS ORDER PARAMS
COPY TO TEMPARM FOR JOB = ‘ job’ .AND. SAMPLE = ‘ sample’

In general, keyw ords, variable names, formatt ing codes, and descriptors
should be in courier and italicized.
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QUALITY ASSURANCE POLICY

POLICY NUMBER: 7

SUBJECT: Manual Adjustment of Data

DATE of IMPLEMENTATION: 1/1/01

Modern chromatographic instruments include computer software to identify a detector
response as a chromatographic peak, characterize that peak and determine the relat ive
height or area of the signal.  The software ut ilizes parameters (threshold, slope, etc)
that are adjusted by the instrument operator to optimize the results.

A single set of operator controlled sett ings that determine peak characterist ics for an
entire data f ile is def ined as an “ automated procedure” .  An automated procedure   often  
characterizes chromatographic peaks incorrect ly.  ARI requires that trained analysts
identify and resolve these errors using an alternate automated procedure or a “ manual    
adjustment”  of the data.  Manual adjustment   is def ined as the process used by an  
analyst to adjust an individual peak or a subset of data in a chromatographic f ile.

1.  The sett ings for a rout ine automated procedure normally used to process  
chromatographic data must be described in the method Standard Operat ing Procedure
(SOP).

2.  Trained analysts may substitute one automated procedure for another in order to  
opt imize peak characterist ics. The use of an alternate automated procedure must be  
permanently documented using either a software generated log f ile or analyst notes.

3.  Manual adjustment of chromatographic peak characterist ics w ill be used to correct  
the results of an automated procedure that, in a trained analyst ′s opinion, are clearly  
incorrect and w ill result  in erroneous peak identif icat ion, integrat ion or quantif icat ion.

4.  Manual adjustment w ill be implemented in a reasonable and consistent manner.  
Guidelines for performing manual adjustment w ill be documented in method SOPs.  

5.  All manually adjusted data w ill be clearly identif ied for approval in the data review
process.  A permanent record of all manual adjustments w ill be maintained in both  
electronic and hardcopy versions of the raw  data.

6.  Manual adjustment of chromatographic f iles w ill not be used to falsify data for any  
purpose.  Falsif icat ion of data through the use of manual peak adjustment is unethical,
unlaw ful and w ill result  in termination of the offending analyst.

Approval:
________________________________________________________________________
Quality Assurance Program Manager Date

Page 1 of 1  
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QUALITY ASSURANCE POLICY

POLICY NUMBER: 8

SUBJECT: Performance Evaluation Samples

IMPLEMENTATION DATE: 1/1/01

Performance Evaluat ion Samples (PES) w ill be analyzed on a periodic basis to
monitor laboratory performance and/or meet the requirements of an external
accreditat ion program. PES samples contain target analytes in concentrat ions
unknow n to laboratory personnel. PES may be submitted by a third party or
prepared internally under the direct ion of ARI′s QA personnel.

PES w ill be submitted blind to the laboratory w henever possible.

PES w ill be logged-in, prepared, analyzed and reported as a rout ine sample
w ithout special considerat ion.

 

 
4-942



 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

 

Laboratory Quality Assurance Plan Page 145 of 151 Version 14-004 
  4/7/14 

QUALITY ASSURANCE POLICY 
 

 
 POLICY NUMBER:    9 
 
 SUBJECT:     Modifications to Analytical Methods 
       Procedures or Reports 
 
 DATE of IMPLEMENTATION:  8/24/05 
 
 

This Policy defines the processes used to initiate and validate modifications to analytical processes, 
QA/QC protocol, data processing programs and algorithms, data reporting formats or other changes to 
analytical procedures or SOPs at Analytical Resources Inc. (ARI). The procedures outlined will also be 
used to validate project specific changes to analytical protocol and new analytical methods. 
 
Changes to analytical procedures must be approved by ARI’s Management (Managers and/or 
Supervisors) and be well documented using the following procedure: 
 
1. Modification may be requested by any staff member. The modification must be requested using 
ARI’s Corrective Actions Tracking System.  Corrective Action requests for changes to analytical 
protocol or reports will assigned to the appropriate manager or supervisor by the initiator. As an 
alternative the request may be assigned to the QA Section.  The Corrective Actions assignee may 
approve the project or re-assign the request for approval to a third party.  The QA Section will monitor 
the progress of all requests.  
 
2. The requestor must detail and justify the proposed modifications or additions when initiating a 
Corrective Action issue.  Modifications must be approved by ARI management prior to any work 
performed to establish the modification. 
 
3. The following must be in place before final approval and/or implementation of the proposed 
modification. 
  

A. A new or revised SOP as appropriate including the modification or new protocol. 
B. An Initial Demonstration of Proficiency as defined in ARI SOP 1018S for new or modified 

analytical procedures. 
C. An MDL study following the procedure in ARI SOP 1018S for new or modified analytical 

procedure. 
D. When appropriate, successful analysis of a blind Performance Evaluation Sample using new 

or modified procedures or data processing protocol. 
E. Documentation that new or modified software provides the desired result. 
 

4.    ARI staff must have sufficient training to implement the procedural changes. 
 
5.   Notification of the modifications must be distributed to all affected personnel including appropriate 
client personnel.  
 
  

 
4-943



 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

 

Laboratory Quality Assurance Plan Page 146 of 151 Version 14-004 
  4/7/14 

QUALITY ASSURANCE POLICY 
 

 
 POLICY NUMBER:    10 
 
 SUBJECT:     Reporting of Target and Spiked Analytes 
       For Dual Column GC Analyses  
 
 DATE of IMPLEMENTATION:  8/24/05 
 
 

Analytical Resources Inc. uses single injection, dual column gas chromatographs to simultaneously 
identify and confirm the presence of target or spiked analytes in some GC analyses.  Only one 
quantitative value is reported for each target or spiked analyte.  ARI’s policy for deciding which value to 
report is outlined as follows: 
 
1. ARI considers each column equally valid for compound identification and quantification.  Both GC 
columns must be compliant with all quality assurance parameters outlined in ARI’s SOPs and LQAP.  
Both GC columns must produce valid initial and continuing calibrations using the same calibration 
model.  
 
2. The analytical value reported will be determined by comparison of the quantitative results of 
confirmed analytes as follows. 
 

a. The relative percent difference (RPD) between the results on the two columns (R1 & R2) is 
calculated using the formula: 

     
100

2
21

21 ×







 +
−

=
RR

RR
RPD

 

      
b. If the RPD is less than 40% the greater of the two values is reported for both target analytes and 
spiked compounds. When required by specific QA protocol, by contract or client request the lower 
value will be reported for target analytes. 
 
c. If the RPD is greater than 40%, ARI’s analyst must examine the chromatogram for anomalies 
(overlapping peaks, incorrect integration, negative peaks) and either correct the anomalies (i.e. 
perform manual integrations) or report the most appropriate target analyte value.  The higher value 
will be reported for spiked analytes.  ARI’s analyst must provide a written evaluation of all analyses 
where an RPD exceeds 40% and this information must be passed on to ARI’s client or the data 
user.   
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QUALITY ASSURANCE POLICY 
 

 
 POLICY NUMBER:    11 
 
 SUBJECT:     Calculation of Analytical Uncertainty 
 
 DATE of IMPLEMENTATION:  8/31/06 
 
 

Analytical Resources Inc. will use the procedure1 proposed by Thomas Georgian, PhD to estimate 
analytical uncertainty.  Dr. Georgian’s proposes using the formulae below to calculate uncertainty: 
 
For biased corrected analytical results: 
 
 

100 (c/R)(1± L / R) 

Where: 

c = Measured concentration of the analyte 

R = Average LCS spike recovery 

L = ½ the warning or control range 

 
And for unbiased results i.e. R = 100 
 
 

c (± L / 100) 
 
 
Example: 
 
For a 10 ppb analytical result when the mean LCS recovery is 50% and the control limits are 20% to 
80% an interval for the analytical results is calculated as follows: 
 

100 (10 ppb / 50)(1±30 / 50) = 20 ± 12 ppb 
 
 
 
 
 
1 Estimation of Laboratory Analytical Uncertainty Using Laboratory Control Samples, Thomas Georgian, 
Ph.D., Environmental Testing & Analysis, November/December 2000. 
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QUALITY ASSURANCE POLICY 
 

 
 POLICY NUMBER:    12 
 
 SUBJECT:     Rounding of Numbers and Reporting Limits 
 
 DATE of IMPLEMENTATION:  8/24/05 
 
 

 
I. ARI reports analytical results in concentration units as follows: 

 A. Values expressed as a concentration (mg/L, µg/Kg etc.) 

  1. Values less than or equal 10 are reported using 2 significant figures. 

  2. Values greater than 10 are reported using 2 or 3 significant figures. 

 B. Values expressed as percent (control limits, RSD etc.) are reported using the appropriate 

whole number.  Examples: 6.38 rounds to 6, 9.95 rounds to 10, 99.93 rounds to 100, 145.48 

rounds to 145. 

 

II. ARI rounds numbers to the appropriate level of precision using the following rules: 

 A. If the figure following those to be retained is greater than or equal to 5, the absolute value of 

the result is to be rounded up: otherwise, the absolute value of the result is rounded down.  

Examples: -0.4365 rounds to -0.437 and 2.3564 rounds to -2.356; 11.443 is rounded down to 

11.44 and 11.455 is rounded up to 11.46. 

 B. When a series of multiple operations is performed (add, subtract, divide, multiply), all 

significant figures are carried through the calculations and the final result is rounded to the 

appropriate number of significant figures. 

 

III. ARI compares concentration values to reporting limits prior to rounding final concentration values.  

Example: with an RL of 0.50, 0.499 is undetected at 0.50 (0.50U) and 0.504 is detected at 0.50. 

 

III. ARI will round quality control results prior to determining if the value is in control.  Example: for spike 

recovery limits of ± 10% (90 – 110%), a recovery of 110.47is in control at 110% and a 

calculated recovery of 110.50 is out of control at 111%. 
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QUALITY ASSURANCE POLICY 
 

 
 POLICY NUMBER:   13 
 
 SUBJECT:    Use of “J” Flag when Reporting Analytical Data 
 
 DATE of IMPLEMENTATION: 3/1/09 
 
 

 
1. ARI uses a “J” flag to indicate that a quantitative result chemical analysis is an estimated value.  In 

general, “J” flags note positively identified compounds that are not in an instrument’s verified 
calibrated range. 

2. A “J” indicates quantitative values with a high degree of uncertainty.  Data users must consider the 
greater uncertainty when using “J” flagged quantitative values. 

3. ARI will not use “J” flags when reporting the results of metals analyses.  Instrumental analysis of 
metals is subject to inter-element interference, non-specific absorption and sample-to-sample 
carryover that make quantification of elements below the reporting limit difficult.  MDL studies 
performed on clean sample matrices are not subject to these interferences. 

4. ARI will not report analytes below the RL (“J” flag is not used) for any single column GC analysis. 
(HCID, TPH-D, BTEX, TPH-G, RSK-175, Direct Aqueous Injection) 

5. ARI uses “J” flags when reporting results of GC-MS (VOA and SVOA) and dual column GC analyses 
using the following criteria: 

 A. All analyses must meet ARI established QA criteria for calibration and spike recovery. 
 B. Analytes must meet method specific identification criteria (i.e. spectral match, retention time 

and/or relative retention time). 
 C. The analyte concentration must exceed the greater of either the MDL or ½ the reporting limit 

before a “J” flag is applied. 
 D. An analyte in a method blank will be “J” flagged only when any associated sample contains 

the same analyte. 
 E. The application of a “J” flag is discretionary, depending on the professional judgment of ARI’s 

data reviewers.  GC-MS parameters such as ion ratios, spectral match, background 
contamination and instrument noise are weighted when considering the application of “J” flags. 

6. Some typical circumstances that may warrant the use of a “J” flag: 
 A. A compound identified at a concentration between the MDL or ½ RL and ARI’s reporting limit 

(normally the low concentration used to calibrate the instrument). 
 B. The quantified values in a dual column GC analysis differ by > 40% with obvious interference 

on one column.  ARI may report the value with the lowest concentration or the least 
interference. 

 C. The analyte is present at low concentration due to extract dilution and identified in a previous 
analysis of less dilute extract. 

 D. Analytes < the RL and reported in previous analyses from the same sampling site. 
 E. An analyte is < the RL in a sample and greater than the RL a duplicate or replicate analysis.  

This often applies to Matrix Spike and Laboratory Control Samples and their duplicates. 
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QUALITY ASSURANCE POLICY 
 

 
 POLICY NUMBER:   14 
 
 SUBJECT:    Calculation of Holding Times 
 
 DATE of IMPLEMENTATION: 7/1/13 
 
 

1. Holding Time (HT) (Maximum Allowable Holding Time) definition: The maximum elapsed time 
that samples may be held prior to analysis and still be considered valid or not compromised. (40 
CFR Part 136).  (DoD Clarification): The time elapsed from the time of sampling to the time of 
extraction or analysis, or from extraction to analysis, as appropriate.  A specific time as defined 
in this policy will include the year, month, day of the month, hour and minute for each event. 

2. Holding time will commences as follows: 
a. Environmental Samples: At the moment the sample is separated from its natural 

environment.  ARI will assume this is the sampling time recorded on the Chain of 
Custody form delivered to the lab with the sample. 

b. Samples, Extracts or Digestates for Instrumental Analysis : At the moment the 
sample, extract or digestate is delivered to the appropriate laboratory as documented in 
ARI’s chain of custody records. 

3. Elapsed holding time will end as follows: 
a. Samples for VOA Analysis : At the time trap desorption/GC analysis begins as 

recorded by the chromatography data system. 
b. Samples for Solvent Extraction : At the moment the extraction solvent touches the 

sample. This is a batch process with the beginning and ending time recorded on the 
extraction bench sheet. 

c. Samples for Acid Digestion : At the moment acid touches the sample.  This is a batch 
process with the beginning and ending time recorded on the preparation bench sheet. 

d. Samples, Extracts or Digestates for Instrumental Analysis : At the moment the 
sample, extract or digestate is introduced into the instrument as recorded by the 
instrument data system. 

e. Samples for Solids Analysis : At the moment the sample is placed in the oven or 
filtration begins as recorded on the analysis bench sheet. 

f. Samples to be Distilled: At the moment the sample is placed in the distillation flask.  
This is a batch process with the beginning and ending time recorded on the analysis 
bench sheet. 

g. Sediment for Pore Water Extraction : When the sediment is placed in a centrifuge 
tube. 

4. Reporting of Holding Times: The time of sample collection, preparation, and analysis are 
included in the final laboratory report, regardless of the length of holding time. If the time of the 
sample collection is not provided, ARI will assume the most conservative time of day.  When the 
date of sampling is not available, the assumed holding time will start when the samples are 
formally accepted by ARI.  For the purpose of batch processing, the start and stop dates and 
times of the batch preparation will be reported. 
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Appendix P 
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ANSI/ASQC E4-1994.  Specifications and Guidelines for Quality Systems fo Environmental Data 
Collection and Environmental Technology Programs.  American National Standard.   
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Terminal 117 Adjacent Streets Cleanup 

PW# 2014-012 

WATER TREATMENT PLANT PROJECT MANAGER AND PLANT OPERATOR 

Water Treatment Plant Project Manager - Patrick Hafferty 

Water Treatment Plant Operator - Mike Hebert 
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Patrick	Hafferty	

Water	Treatment	Plant	Project	Manager		
 
 
Water Treatment Experience: 
 
Shoreline Avenue Corridor Improvements - City of Shoreline, 2014-2016 
Managed setup, testing and operation of water treatment system for project through a 
series of settling tanks in multiple locations. Construction and process water was 
pumped from work zone to the tanks for settlement and treatment. The treated water 
was discharged to the City of Shoreline storm system and to the sanitary sewer 
system as allowed Ronald Wastewater District.  
 
 
NE 116th Street Interchange & Street Improvements – WSDOT 2011-2013 
Managed setup, testing and operation of water treatment system for the project 
through a series of settling tanks with weirs. Construction and process water was 
pumped from work zone to the tanks for settlement and treatment. The treated water 
was discharged to the sanitary storm system as allowed by the King County 
Discharge Permit.  
 
 
I-90 Two Way Transit & HOV Operations – WSDOT 2010-2012 
Managed setup, testing and operation of water treatment system for the project 
through a series of settling tanks with weirs. Construction and process water was 
pumped from work zone to the tanks for settlement and treatment. The treated water 
was discharged to the storm system in compliance with NPDES permitting. 
 
 
Alaskan Way Viaduct Replacement Phase 1 - WSDOT 2009-2010 
Managed setup, testing and operation of water treatment system for the project 
through a series of settling tanks with carbon and sand filtration. Project contained 
petroleum contaminated soil and groundwater. The water was pumped through a 
sand filter and bag filter to eliminate suspended materials.  Effluent was then pumped 
through a carbon filtration system to diminish contamination levels to acceptable 
discharge limits. Carbon treated ground water was transferred into secondary 
containment and tested for compliance with the discharge limits. The treated water 
was discharged to the sanitary storm system as allowed by the King County 
Discharge Permit.  
 
 
Terminal 30 Upgrade – Port of Seattle 2007-2009 
Managed setup, testing and operation of water treatment system for the project 
through a series of settling tanks with weirs on a 43 acre project site. Construction 
and process water was pumped from work zone to the tanks for settlement and 
treatment. The treated water was discharged to the sanitary storm system as allowed 
by the King County Discharge Permit. The project encountered petroleum 
contaminated groundwater that was isolated from construction water, testing and 
hauled offsite for disposal at approved facilities.  
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Michael Hebert 
Water Treatment Plant Operator 
 
 
Water Treatment Experience: 
 
 Cargo Hardstand Improvements- Port of Seattle, 2013-2015 
 Maintained and operated the water treatment system.  The system 
included settling tanks with chitosan bag filters that treated water prior to 
discharge to the industrial waste system. 
 
 Mercer Corridor Improvements - City of Seattle, 2010-2014 
 Maintained and operated the water treatment system.  The one part of the 
system included a series of settling tanks with weirs and a chitosan injection port 
to eliminate settleable solids and any free product present.  The other part of the 
treatment system treated contaminated ground water. The water was pumped 
through a sand filter and bag filter to eliminate suspended materials.  Effluent 
was then pumped through a carbon filtration system to diminish contamination 
levels to acceptable discharge limits. Carbon treated ground water was 
transferred into secondary containment and tested for compliance with the 
discharge limits.  The treated water was discharged to the sanitary sewer system 
as allowed by the King County Discharge Permit.  
 
Experience Summary 
 
Mr. Hebert has 18 years experience as a superintendent on public works projects and 
private development.  His work experience lies mainly in projects involving 
underground utilities and dirt work to finish grade.  His role at Gary Merlino 
Construction as superintendent allows him to utilize his experience in field work 
coordination and subcontractor management.  He has successful working 
relationships with public agencies, private developers, subcontractors, and other 
general contractors that have led to the completion of many successful projects.  
 
Recent Past Projects: 
 

 Cargo Hardstand Improvements, Port of Seattle 
 WSDOT Lake Easton VIC to Bullfrog VIC WB Replacement PCCP 
 City of Seattle, Mercer East Corridor Improvements  
 Port of Tacoma, Lincoln Avenue Grade Separation 
 Salishan Area 3 Infrastructure, Tacoma Housing Authority, Tacoma, WA 
 Northcliff Road Improvements, City of Shelton, Shelton, WA 
 Basin 2 Infiltration Reduction Project, City of Shelton, Shelton, WA 
 Canyon Road Extension 194th to 200th, Pierce County, Fredrickson, WA 
 Winco Foods 176th St. Sitework, Puyallup WA 
 Central Maintenance Facility Sitework, Pease & Sons Construction, 

Fredrickson, WA 
 Meridian Greens Residential / Commercial Development Sitework, Shuur 

Brothers Construction, Puyallup, WA 
 Jubilee Housing Development Sitework, Pageantry Homes, Lacey, WA 
 Auburn Way North, City of Auburn, Auburn, WA 
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  Bob Pipinich 

 11th St. NW Road Improvements, City of Puyallup, Puyallup, WA 
 City of Des Moines Road Improvements, Des Moines, WA 

 

 
 
Work Experience: 
 

 Superintendent, Gary Merlino Construction Company, Seattle, WA, 2004 - 
Present 

 Superintendent, Woodworth & Company, Tacoma, WA, 1999 - 2004 
 Foreman, Woodworth & Company, Tacoma, WA, 1989 - 1999 
 Laborer, Woodworth & Company, 1987 - 1989 
 Self-Employed, Yards R Us, Puyallup, WA, 1984 - 1987 
 Laborer, Junlo Corporation, Portland, OR, 1982 - 1984 

 
Certification/Training: 
 
Certified Erosion and Sediment Control Lead (CESCL) 
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4.7.5 Air Quality Monitoring Plan 
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AIR QUALITY MONITORING PLAN  
Terminal 117 Adjacent Streets Cleanup & Stormwater Infrastructure 

 
Introduction: 
Fugitive dust is particulate matter that is suspended in the air by wind or human activities and does not 
come out of a stack.  Air quality regulations require the use of control techniques to minimize fugitive dust 
emissions.  The goal is no visible dust beyond the perimeter of the Work Zones.  Therefore, state and local 
regulatory agencies expect that control techniques be employed as necessary to achieve this goal. 
 
Fugitive dust from construction projects is regulated by the Puget Sound Clean Air Agency for several 
reasons: 
 

1. Fugitive dust can become a nuisance to neighbors by depositing on the property; 
2. Inhaling fugitive dust particles can cause respiratory diseases; 
3. Fugitive dust can be a direct safety hazard. 
4. Fugitive dust can have a detrimental effect on the environment.  
5. Fugitive dust can potentially carry PCBs from the cleanup area to offsite areas including nearby 

residences, businesses, and property.  
 
Best Management Practices: 
Fugitive dust emissions can be prevented and reduced in four basic ways: 

1. Limiting the creation or presence of dust-sized particles. 
2. Reducing wind speed at ground level. 
3. Binding dust particles together. 
4. Capturing and removing fugitive dust from its sources. 

 
The following best management practices (BMP) will be utilized on this project: 
 

 Wet suppression (Watering):  This BMP falls under item 3 above – Binding dust particles 
together.  A water truck or hydrant access will be available at all times.  Water will be applied to 
disturbed surfaces when necessary. (NOTE: the application of water will be used as needed to 
control fugitive dust without creating unnecessary muddy areas/conditions and problems with 
track-out from site. The use of process water to control fugitive dust is strictly prohibited)     

 
 Street sweeping:  Street sweeping both limits the presence of dust sized particles (1) and removes 

fugitive dust from its source (4).  A vacuum truck and/or Lay-Mor sweeper will be used to keep 
roadways free of excess dust and sediment.   

 
 Covering exposed soils:  Covering soils limits the potential for fugitive dust to become suspended.  

This BMP limits the creation and presence of dust-sized particles (1).   
 

 Covering exposed stockpiles:  Stockpiles, if utilized, will be covered per Ecology standards in 
order to reduce the potential sources of dust (1). 
 

 Stabilized Construction Entrance:  The project has been designed such that stabilized construction 
entrances will be utilized throughout each phase.  All vehicles will be cleaned prior to leaving the 
work zone.  This will help prevent sediment from being tracked out onto roadways. (4). 
 

 Material Handling:  Operators will be trained in proper material handling operations in order to 
ensure that materials maintain appropriate moisture content when being worked, and that trucks 
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maintain an appropriate level of freeboard, and are covered prior to leaving the jobsite.  These 
actions will help prevent the escape of dust-bearing materials (1) (3) (4).  

 
Site Description: 
The project is located on Dallas Ave. South from 14th Ave. S to S Donovan St.; On 16th Ave. S and 17th 
Ave. S from Dallas Ave. S to S Donovan St.; On S Donovan St. from Dallas Ave. S to 14th Ave. S in 
Seattle, WA.   
  
 
Fugitive Dust Sources and Control Methods: 
 
(NOTE: the application of water will be used as needed to control fugitive dust without creating 
unnecessary muddy areas/conditions and problems with track-out from site. The use of process water to 
control fugitive dust is strictly prohibited)     
 
1. Pavement and concrete breaking:  Use water truck to wet down the material being broken up as 

needed. Water that comes in contact with concrete must be handled per the Site Water Treatment 
System Plan. Once water becomes in contact with freshly poured concrete or broken concrete it is 
considered waste water/process water. Concrete wastewater is considered a prohibited discharge until 
it is treated and tested to be within compliance benchmarks. 
 
Procedures of handling this concrete wastewater will be consistent the conditions of significant 
concrete work and engineered soils in Construction Stormwater and Erosion Control Plan. For sites 
with significant concrete work, pH monitoring is required if freshly poured or broken concrete comes 
in contact with precipitation (stormwater) or dust control water. The bench mark value for pH is 8.5 
standard units. During the monitoring period a representative sample of stormwater must be obtained 
and conduct pH analysis at least once per week. Anytime sampling that indicates pH is 8.5 or greater 
the following procedure must be implemented: 

 
 Prevent the high pH water (8.5 or above) from entering storm sewer systems or surface waters 

or, 
 If necessary, adjust or neutralize the high pH water until it is in the range of 6.5 to 8.5(SU) 

using appropriate treatment BMP such as CO2 sparaging or dry ice.  
 

PH analysis must be preformed onsite with a calibrated pH meter, pH test kit, or wide rand pH 
indicator Paper. The results of analysis must be recorded in the site log book.   

 
2. Excavation and loading of material:  Use water truck to keep the material moist by spraying down the 

area when material is being excavated and loaded as needed.  Minimize drop height into the haul 
vehicle. (Drop height is variable, try to minimize drop height to the most feasible extent)  
 

3. Hauling of material:  Material will be moistened as it is loaded.  Adequate freeboard (12 inches) will 
be left when loading trucks and covers will be utilized.    
 

4. Grading existing material for proposed pavement:  Use water truck to sprinkle the grade to moisten 
soils before grading.  Necessary soil stabilization Best Management Practice such as plastic covering, 
erosion control blankets, straw mulch, straw wattles, silt fence and early application of gravel base, etc. 
will be implemented to control dust in disturbed areas. 
 

5. Stockpiles of import material:  Stockpiles of import material will be covered with plastic covering and 
anchored in such a manner that prevents the cover from being removed by wind action.  

 
6. Cleaning vehicles:  Vehicles will be cleaned prior to leaving the work zone to remove dirt and dust 

from the tires and exterior of the vehicle. 
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Air Quality Monitoring: 
 

1. Idling of equipment:  Idling of vehicles and equipment will be limited to 5 minutes when not in 
use. Haul trucks will not be allowed to idle for more than 5 minutes while parked or queued on 
neighborhood streets prior to loading and unloading. 

2. Smoking:  Smoking will only be permitted in designated areas 50 feet from the exclusion zone and 
50 feet from building entries. 

 
Contact Info: 
The person at Gary Merlino Construction Co., Inc. (GMCC) responsible for making sure the plan is 
implemented is: 
 Patrick Hafferty 
 206-391-4938 
 
 
Description of Monitoring of Dust Control Efforts: 
Site supervisors will visually monitor for fugitive dust and will direct personnel to perform preventative 
dust control, as necessary. 
 
Description of Idling and Smoking Control Efforts: 
Site supervisors will monitor for idling equipment and on-site smoking and will direct personnel to turn off 
equipment and stop smoking on-site. 
 
Protocol for Taking Corrective Actions: 
The site superintendent will be able to change the frequency and amount of water application and/or invoke 
additional BMP’s when deemed necessary.  Any changes or upsets shall be noted in the site inspection logs 
kept within GMCC's Stormwater Pollution Prevention Plan (SWPPP).  The site superintendent will be 
responsible for the enforcement of the no idling and no smoking policy. 

 
 
Schedule, Rate of Application: 

 The rate of application will be determined by the soil conditions and weather patterns that are 
encountered throughout the course of the project.  
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4.7.6 Noise Management and Mitigation Plan 
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INTRODUCTION 
This Noise Management and Mitigation Plan (NMMP) is intended to satisfy noise-related 
requirements outlined in specification in Section 1-07.5(4) "Noise Pollution". 
 
 
PROJECT SUMMARY 
The Project consists of the following elements of work: Excavation, hauling, and disposal of 
approximately 20,000 tons of Contaminated Material and 150 tons of TSCA Waste; removal 
and replacement of pavement, sidewalks, and curb in the right of way; installation of 
approximately 1,700 linear feet of storm water pipe in the right of way; installation of 
approximately 200 linear feet of outfall storm water pipe that discharges into the lower 
Duwamish Waterway; installation of biofiltration units and bioretention swales in the right of 
way; construction of soldier piles and geoweb piles; site restoration, landscaping, and 
planting. 
 
 
EXTERIOR SOUND LEVEL LIMITS 
The Seattle Noise Control Code, codified in SMC Chapter 25.08, specifies permissible 
sound levels within the City. SMC 25.08.410 defines permissible limits for exterior 
sound levels between properties. This limit is 60 dBA for industrial related noise generation 
adjacent to residential properties, based on a time-varying A-weighted equivalent constant 
sound level (Leq) of 1 minute for a constant sound source or 1 hour for a non-continuous 
sound source. 
 
Background noise within the neighborhood is generally below 65 dBA, with occasional spikes 
ranging from 71 dBA to 94.2 dBA.  These spikes are largely attributed to nearby aircraft.  A 
baseline inspection report is attached. 

 
NON-IMPACT CONSTRUCTION AND MAINTENANCE EQUIPMENT 
Modifications to the exterior sound level limits are also subject to SMC 25.08.425 for 
non-impact construction activities (does not include pile driving, 
jackhammers,etc.).The Non-Impact Construction and Maintenance Equipment 
modifications increase the permissible exterior sound level limits within all commercial 
and industrial zones between 7:00 a.m. and 7:00 p.m. on weekdays and between 9:00 
a.m. and 7:00 p.m. on weekends and holidays. The modifications allowed in SMC 
25.08.425 include the following increases during the time periods specified above: 
 

• 25 dBA for heavy construction equipment 
 
• 20 dBA for light construction equipment; 
 
 

The resulting values for exterior sound level limits are defined as occurring at the 
adjacent property line or 50 feet from the equipment making the sound, whichever is 
greater. 
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IMPACT CONSTRUCTION AND MAINTENANCE EQUIPMENT 
SMC 25.08.425 also includes modifications to the permissible exterior sound level limits 
for impact types of construction equipment, such as pavement breakers, piledrivers, 
jackhammers, and sandblasting tools. Impact construction equipment is allowed 
to exceed the exterior sound level limits in any one-hour period between 8:00 a.m. 
and 5:00 p.m. on weekdays and 9:00 a.m. and 5:00 p.m. on weekends and legal 
holidays. However, sound levels associated with impact construction equipment are 
not allowed to exceed the values set forth below in Table 1.These values are 
defined at the adjacent property line or 50 feet from the equipment, whichever is 
greater. 
 
 
Table 1 Exterior Sound Level Limits: Impact Construction Equipment, Leq dBA re: 20 μPa 

 
 
 
 
 
 
 
 
 
 
 
 

 
Source: SMC 25.08.425 Construction and Maintenance Equipment 

 
 
MITIGATION 

 Noise levels will be monitored by GMCC's project management team using a decibel 
meter. 

 Monitoring will be conducted during activities with continuous high sound levels. 
Take all reasonable measures for the suppression of noise. 

 Engines used for standby power and air compressors and other similar equipment shall be 
equipped with exhaust and air intake silencers designated for the maximum degree of 
silencing. 

 As a measure to mitigate noise, the contractor will perform night time construction work, 
if necessary, 

 All trucks performing export haul shall have rubber bed liners ( or one foot of dirt 
fill) between the hours of 10:00p.m to 7:00 a.m. Monday through Friday and 
10:00 p.m. to 9:00 a.m. on Saturday and Sunday. 

 All backup warning devices shall be the least intrusive ambient type or the 
Contractor may use a backup observer in lieu of backup warning devices as 
allowed by WAC 96-610(2)(e).(Broadband devices will be used) 

 Hospital grade mufflers and silencers shall be used on all diesel powered 
equipment between the hours of 10:00 p.m. to 7:00 a.m. Monday through Friday 
and 10:00 p.m. to 9:00 a.m. on Saturday and Sunday. 

Activity During 1‐Hour Period   Sound Level 

Continuous   90 

30 minutes   93 

15 minutes   96 

7.5 minutes   99 
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 Lighting and other stationary equipment such as generators, air compressors, or 
any other similar equipment used for night time work shall be directed away from 
oncoming traffic and residences, and shall be shielded to meet sound level limits. 

 Radios will be used for all long-range communication during the contract. 
 Impact tools such as jackhammers and chipping hammers (not including pile 

drivers) can only be used between the hours of 5:00 p.m. and 10:00 p.m. 
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Daily Inspection Report 

Seattle Public Utilities Materials Laboratory 
Project Delivery Branch, Construction Management Division 
707 S. Plummer Street 
Seattle, WA 98134 

 
Tel: (206) 386-1236 
Fax: (206) 386-1168 

 

 
 
 
 

 
 

   
  

Inspection Details          
Date: 05/29/2015  Weather: Sunny 
DPD Permit: N/A  Contractor’s Work Force: N/A 
Construction Site: Terminal 117 , S Donovan St & 16th Ave S Contractor’s Equipment: N/A 
Conditions: Clean Traffic Control Device/Detour in place: N/A  

     

Work In Progress:          
The sound monitoring device that was used is a Quest Technologies NoisePro DL Dosimeter with a serial number NLE040020. The 
dosimeter was last calibrated on September 29, 2014. The dosimeter has a minimum recording level of 65.0 dBA and maximum level 
of 140.0 dBA.  Sound monitoring was set up on the Northeast Corner of S Donovan St. and 16th Ave S., 5 feet west of Café Umberia 
(See map for location). Monitoring started at 12:01 and ended at 13:08. See table for results from monitoring: 

 
Category Readings 

Max 94.2 dBA 

Min 65.0 dBA 

Lavg 44.0 dBA 

TWA 28.7 dBA 

PTWA 44.0 dBA 

SEL 102.7 dBA 

 
Highest readings were obtained when an airplane flew overhead. These readings ranged from 71dBA to 94.2 dBA.  Airplanes flew by 
every 15-20 minutes and sounds only registered for less than 30 seconds.  During the rest of the monitoring, there was no activities in 
the area and the dosimeter read 65.0 dBA. 
 

 

Discussions with Contractor/Others:        
N/A 

 
 

Discrepancies/Delays/Potential Claims:      
N/A 

 

Description of Extra Work in Progress:      
N/A 

 
 

Material Received and Conditions:      
N/A 
 

 

Visitors/Comments:      
N/A 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Report No: DIR1
Issue No: 

Client: 
Project: 

Seattle City Light 

2014-012 

Terminal 117 Adjacent streets Clean 

Up & Stormwater Infrastructure 

CC:  The tests reported herein 
(unless indicated) have 
been performed with the 
laboratory's scope of 
accreditation. Results only 
apply to samples as 
received. This report must    :    
be reproduced in full.   
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T-117 Adjacent Streets and Stormwater  
Removal Action Work Plan June 17, 2015 

Integral Consulting Inc. 4-971  

4.8 WASTE TRANSPORTATION AND DISPOSAL PLAN 
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Terminal 117 Adjacent Streets Cleanup & Stormwater 

Infrastructure 

Seattle, WASHINGTON 

 

Submitted to: 

Seattle City Light, Seattle, WA 

Submitted by: 

Gary Merlino Construction Company Inc., Seattle, WA 

 

 

 

 

 

 

March, 2015 

 

 

 

GMCC Project No. 2015-001 

 

 

 

 
4-973



 
4-974



 

2 

 

1.0  Project Description: 

Seattle City Light is conducting, under U.S. Environmental Protection Agency (EPA) oversight, a non-time critical 

removal action to address contaminates of concern in the adjacent streets near the Terminal 117 (T-117) site. 

The City is proposing to remove and dispose of Polychlorinated Biphenyl (PCB) impacted soils, as well as soils 

contaminated by other chemicals in isolated locations within the project area.   The project will include, but is 

not limited to, the following elements of work: excavation, hauling and disposal of approximately 20,000 tons of 

contaminated material and approximately  150 tons of Toxic Substances Control Act (TSCA) Waste;  removal and 

replacement of pavement, sidewalks, and curb in the right of way; installation of approximately 1,700 linear feet 

of storm water pipe in the right of way, installation of approximately 200 linear feet of outfall storm water pipe 

that discharges into the Lower Duwamish Waterway; Installation of bio-filter units and bio-filter swales in the 

right of way; construction soldier pile and geo-web piles; site restoration, landscaping and planting.  

2.0  Project Location: 

The T-117 Adjacent Streets Cleanup & Stormwater Infrastructure project site is located in Seattle, Washington, 

on the west side of the Lower Duwamish Waterway in a mixed industrial/residential neighborhood.  The main 

site is situated adjacent to the Port of Seattle (POS) Terminal 117 property. The project also includes the 

construction of a storm outfall through the POS Terminal 117 property.  The area is primarily residential south 

and west of Dallas Ave. S., and current and former industrial properties are present to the north and east of 

Dallas Ave. S. The Site consists of portions of the 8500 through 8700 blocks of Dallas Avenue S., the 8600 block 

of 16
th

 Avenue S., the 8600 block of 17
th

 Avenue S., and The 1400 through 1700 blocks of S. Donovan Street.    

3.0  Regulatory Framework: 

The primary regulations related to clean up for this project are governed under the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA).  The EPA has granted approval for the risk 

based disposal option. 

4.0 Material Classification: 

During excavation, materials discovered to be contaminated or TSCA Waste will be classified and handled based 

on whether or not the material was anticipated.  Anticipated materials which are considered to be 

contaminated or TSCA materials have been identified as well as their locations shown on the plans.  A detailed 

explanation of this classification system is provided below.  Also, please see the material classification 

organizational chart in Section 4.5.     

Analytical results provided by Integral Consulting Inc. were used to characterize soil conditions at the project site 

for the purpose of evaluating remedial action alternatives and development of a cleanup action plan.  In the 

event that materials are needed to be reclassified because an unknown condition is discovered, or additional 

waste characterization is required by landfills, treatment and/or disposal facilities, Gary Merlino Construction 

Company Inc.  will utilize Analytical Resources Inc., located in Tukwila, WA as an independent, analytical 

laboratory, which is an accredited laboratory by the National Environmental Laboratory Accreditation Program 

and Washington State Department of Ecology.     Subsequent to the classification of material, Gary Merlino 

Construction Company will submit copies of all applicable documentation, which includes all relevant records of 
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analytical results, waste manifests, waste profiles, bills of lading, approval letters, and truck tickets, etc. to the 

owner or designated representative. 

 

4.1 Known Contamination: 

 
Gary Merlino Construction Company, Inc. expects to remove approximately 20,000 tons of 

contaminated soil and additional 150-tons of TSCA waste for this project. Soils have been determined to 

be impacted with constituents including, but not limited to:  PCB’s, TPH, VOCs, SVOCs, TPH, Metals, and 

BTEX. The extent of contaminated materials and TSCA waste are identified on the plans.  A site map 

showing the known areas of contamination is provided in Appendix A. 

Anticipated contaminated materials, dangerous waste or TSCA waste are those that were identified 

through analytical sampling prior to the start of work.   As such, anticipated materials, previously 

classified as contaminated materials or TSCA waste will be directly loaded into containers or trucks 

(depending on the materials waste classification) and hauled off site to an approved disposal facility, 

which are identified in Section 7.0 below.  Liners will be used in trucks and containers for TSCA waste 

and saturated, Subtitle D classified material.     

4.2  Other Materials to be Removed From Work Area: 

� Vegetation  

� Broken Concrete 

� Broken Asphalt  

� Abandoned utility lines  

� Miscellaneous Debris (This debris may include, but is not limited to, bricks, concrete, metal, glass, 

solidified or semi-solidified tar, buried drums or crushed containers containing tar-like material, drum 

remnants, and similar objects) 

 

4.3 Unanticipated Contaminated Materials or TSCA Waste 

Unanticipated contaminated materials or TSCA waste are considered to be any contaminated materials, 

dangerous waste or TSCA waste not identified in the previous site investigations provided for this 

project. Unanticipated hazardous materials included but are not limited to: Unanticipated soil 

contamination; unanticipated underground storage tanks; associated piping and venting; contaminated 

debris; and buried drums.  Furthermore, it has been brought to GMCC’s attention that a varied quantity 

of debris may be encountered in subsurface excavations. This debris may include, but is not limited to, 

bricks, concrete, metal, glass, solidified or semi-solidified tar, buried drums or crushed containers 

containing tar-like material, drum remnants, and similar objects. The quantity of unknown debris GMCC 

expects to encounter is unknown.  However, if encountered, GMCC will remove subsurface debris in the 

same manner as the Contaminated Material in which it is found.    

In the event that an unanticipated potentially hazardous condition is discovered on the site, GMCC will 

immediately suspend work in the vicinity, contact the owner, and GMCC's environmental department or 

onsite environmental consultant.  By the direction of the Seattle City Light, GMCC’s environmental staff 
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or onsite environmental consultant will be responsible for the sampling of the unanticipated materials. 

Grab soil samples will be collected in locations of the apparent contamination, and laboratory analyses 

will be assigned in accordance with known or suspected contamination.   

 All analytical tests will be conducted at Analytical Resources in Tukwila, WA.  Analytical, including Total 

Metals, TCLP, NWTPG-D will be conducted unless prior classification or site characteristics deem one or 

all of the above tests unnecessary.   

Samples of the unanticipated hazardous or contaminated materials will result in the reclassification of 

the material as clean fill, known material classified as contaminated material, known material classified 

as dangerous waste or known material classified as TSCA Waste.   

 

4.4 Identification of Unanticipated Hazardous Materials 

For excavation activities, operators will be trained to recognize hazardous materials using both visual 

and olfactory cues.  Anytime the presence of oil sheen or recognizably hazardous material that is not 

consistent with the predetermined waste classification of the material being worked, work will be 

suspended in the localized area of the newly discovered unknown condition.  GMCC’s Site 

Superintendent or Person-in-Charge will be notified immediately.    As directed by the Owner, GMCC's 

environmental staff or onsite environmental consultant will be brought on site to test the material.  The 

same will occur any time a strong odor (differing from anticipated materials) is emitted from the 

excavation.   

Additional testing and sampling will be conducted when an unanticipated hazardous material is 

identified, as directed by the Seattle City Light.  Samples with detected concentrations below 1.0 mg/kg 

total PCBs will represent soils that are acceptable to remain on site, or can be disposal at an approved 

off-site facility.  Soil not meeting the criteria will be excavated, and directly loaded for disposal at an 

approved off-site facility according to classification. 
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Materials found

Unanticipated material?

Suspend work in localized 
area 

Notify Superintendent  -
Dave Bidon (206) 255-2620 

or Site Safety and Health 
Supervisor- Don Robertson 

(206) 786-3651

Notify Seattle City Light 
Person in Charge- Roger 
Culleton - (206)518-4499

SCL Person in Charge will 
direct how to proceed.

Anticipated Contaminated or 
TSCA materials?

Yes

Load into Chem waste 
containers or dump truck 

depending on waste 
classification for off site  

disposal 

 

 

4.5 Material Classification Organizational Chart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.0 Material Handling, Packaging and Loading: 

All waste handled onsite will be handled in accordance with all applicable Toxics Substance 

Control Act (TSCA) and Hazardous Material Transport Act (HMTA) Laws and regulations.   

5.1 General Onsite Excavation, Material Handling and Loading Procedures: 

 

1. Work to be performed in areas where contaminated materials or TSCA waste will be 

encountered, certified crew members who have at least forty hours training in Hazardous Waste 

Operations and Emergency Response (HAZWOPER) will be utilized to remove the material.  
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2. All crewmembers coming into contact with contaminated materials, dangerous waste, or TSCA 

waste will be provided PPE consistent with the level of hazard expected or identified in the field 

screening.  Crews working in areas with known contamination not designated as Dangerous or 

TSCA waste shall have at least Level D PPE.  Crews working in areas of TSCA waste shall have at 

least Level C PPE. Please refer to the HASP for specifics regarding proper PPE requirements for 

this job.  

 

3.  An exclusion zone will be established when soil remediation work is being performed on site in 

order to limit entry into “hot” areas of work.  All crews and equipment that come into contact 

with soils or below slab materials shall have the appropriate PPE as described above.  

 

4. All crews and equipment that come into contact with contaminated material shall be 

decontaminated before leaving the exclusion zone.  Personnel and equipment will be 

decontaminated in the Contaminant Reduction Zone by brushing off all soils and then spraying 

the exposed portions of the PPE or equipment with a laboratory detergent, such as Luminox.  

For the complete decontamination procedures see (RAWP Section 4.1) Project Work Plan 

 

5. Prior to material load out and handling, crew members will be instructed to avoid contact with 

contaminated/TSCA materials whenever possible.  While direct loading into trucks/containers, 

drivers will be instructed to remain within their vehicles and to remain on paved surfaces.   

 

6. Trucks will be loaded in designated loading areas and truck traffic will be kept on paved surfaces 

to the greatest extent possible.    

 

7. Trucks will be loaded in such a manner to leave sufficient free board space in the bed of the 

truck to ensure trucks are not over loaded and material is adequately contained. Trucks hauling 

contaminated materials or TSCA Wastes shall ensure that their load has been tarpped or 

covered in order to eliminate the spread of such materials.  Additionally, all trucks or containers 

loaded with TSCA waste, as well as saturated, contaminated materials, shall be outfitted with 

liners.  Any materials that exhibit free liquids, as measured by the paint filter test (EPA Method 

9095B), will be stabilized with Portland Cement, polyacrylamide, cement kiln dust, fly ash, or 

similar stabilizing agent.  Gary Merlino Construction Company Inc. will provide a liner station 

onsite where truck bed liners will be installed with a minimum of 6 mil new, intact, plastic liner. 

Liners will be installed in close proximity to the delineated loading station. Inspections will be 

made as the liners are unrolled, placed in and secured. All rips, tears and manufacture defects 

will be addressed by discarding the defective liner and replaced with a new one. 

 

8. Waste including but not limited to:  contaminated PPE, used plastic sheeting, or any other waste 

used in the handling of soil, will be collected, stored in containers, labeled, handled and 

disposed of in the same manner as the soil it was used in handling.. 

 

9. Operators will be instructed to use extreme care when loading contaminated material to help 

mitigate any spilling or unintended distribution of contaminated soil or TSCA waste when 
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transferring the material from the excavated area to the bed of the tuck. Excess, spilt material 

will be swept back into the excavated area.  

 

10. Routine housekeeping will be performed to maintain a clean and safe work area. If spills should 

occur, they will be addressed immediately by the operators and ground crew on-site. Shoveling 

and Sweeping will be utilized if necessary to keep all areas clean.  

 

11. Daily inspection of the contaminated material work and loading areas will be conducted by the 

Superintendent on site. All discrepancies will be reported to the project superintendent and 

project manager for resolution. 

 

12. A daily inventory log of loaded containers containing TSCA waste, as well as outgoing shipments 

of contaminated materials will be kept as means of an inventory control. An Inventory of 

available Chem.-waste Containers will be included in this daily inventory log.    

 

5.2  Material Handling, Packaging and Loading of Contaminated Material(s) Not 

Designated as Dangerous Waste or TSCA Waste: 

1. When anticipated contaminated material not designated as dangerous waste or TSCA waste is 

encountered it should be directly loaded into trucks to be hauled for offsite disposal.  

 

2. Gary Merlino Construction Company shall cover each load of contaminated material(s) not 

designated as Dangerous Waste or TSCA waste when transported from the project site, in 

accordance with EPA regulations. The contaminated material will be trucked directly to an 

approved transfer facility.  

 

3. In addition, Gary Merlino Construction Company Inc. will provide a liner station onsite where 

truck bed liners will be installed for excavated material from the saturation zones (i.e., beneath 

the water table) with a minimum of 6 mil new, intact plastic liner. Liners will be installed in close 

proximity to the delineated loading station. Inspections will be made as the liners are unrolled, 

placed in and secured. All rips, tears and manufacture defects will be addressed by discarding 

the defective liner and replaced with a new one.  Any materials that exhibit free liquids, as 

measured by the paint filter test (EPA Method 9095B), will be stabilized with Portland Cement, 

polyacrylamide, cement kiln dust, fly ash, or similar stabilizing agent. 

 

4. GMCC will provide packaging certifications- a written certification to the Owner that 

contaminated materials have been properly packaged, labeled, and  marked in accordance to 

USDOT and EPA requirements prior to shipment of any material onsite.  

 

5.3 Material Handling, Packaging and Loading of Contaminated Materials Designated as 

TSCA Wastes: 
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1. When anticipated contaminated material designated as dangerous waste or TSCA waste is 

encountered, it will be packaged and shipped following all federal regulations, including but not 

limited to 40 CFR 761 and 49 CFR series for USDOT requirements and any applicable state or 

local law or regulation.  

 

2. TSCA waste will be directly loaded into trucks or bulk chem.-waste disposal containers that have 

properly been equipped with liners to be hauled for offsite disposal at the approved disposal 

facility. Liners will be installed in close proximity to the loading station. Inspections will be made 

as the liners are unrolled, placed in and secured. All rips, tears and manufacture defects will be 

addressed by discarding the defective liner and replaced with a new one. 

 

3. Packaging: Gary Merlino Construction Company Inc. (GMCC) will provide bulk and non-bulk 

containers for packaging hazardous material(s) consistent with the authorizations reference in 

the Hazardous Materials Table in 49 CFR 172.101 Column 8. Bulk and non-bulk packaging will 

meet the corresponding specifications in 49 CFR 173, to the requirements of 49 CFR 178 at the 

specified packaging group performance level, to the requirements of special provision column 7 

of the Hazardous Material table in 49 CFR 172.101, and will be compatible with materials such 

as materials to be packaged as required by 40 CFR 262. Other packaging-related materials, such 

as material used for cushion or fill voids in over-packed containers, etc. will be provided as 

necessary. Containers will not use sorbent materials capable of reacting dangerously with, being 

decomposed by, or being ignited by the contaminated material(s) being packaged. Non-

biodegradable sorbents shall be used to treat free liquids to be disposed in landfills, as specified 

in 40 CFR 263.314. 

 

4. Marking: GMCC will provide markings for each Contaminated Material(s) package, freight 

container and transport vehicle consistent with the requirements of 49 CFR 172, Subpart D, 40 

CFR 262.32 (for hazardous waste) and 40 CFR 761 (for PCBs). Markings will be capable of 

withstanding, without deterioration or substantial color change, a 180-day exposure to 

conditions reasonably expected to be encountered during container storage and transportation.   

 

5. Labels: GMCC will provide primary and subsidiary labels for contaminated material(s) consistent 

with the requirements in the Hazardous Material Table in 49 CFR 172.101, Column 6. Labels 

provided will meet the design specifications required by 49 CFR 172, Subpart E, including size, 

shape, color, printing and symbol requirements. Labels will meet the specifications for 

durability, weather resistant and will be capable of withstanding, without substantial color 

change, a 180-day exposure to conditions reasonably expected to be encountered during 

container storage and transportation.    

 

6. Placards: GMCC will provide primary and subsidiary placards for each offsite shipment of 

hazardous material(s), consistent with the requirements of 49 CFR 172, Subpart F. Placards shall 

be provided for each side and each end of bulk packaging, freight containers, transport vehicles, 

and railcars where required. Placards shall be plastic, metal, or other material capable of 

withstanding, without deterioration, a 30-day exposure to open weather conditions and shall 

meet all design requirements specified in 49 CFR 172, Subpart F.  
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7. Liners: GMCC will line each container of excavated material designated as TSCA waste with a 

minimum 6 mil new, intact plastic liner. 

 

8. No spillage or drainage from containers shall be allowed at any time during the hauling of 

materials off-site.  

 

5.4  Dangerous Waste Handling:  

We do not anticipate hazardous material or dangerous waste to be found on this site, but if 

encountered the protocols of this section will be followed.  Dangerous waste will be collected and 

stored in containers under the management of GMCC’s Superintendent.  The handling, transportation, 

labeling and disposal of drums and containers shall conform to all applicable state and federal laws.  

Once accumulation of materials designated as dangerous waste begins, the Contractor shall properly 

label and keep a log of the materials documenting the nature of the materials and their accumulation 

start dates. 

As necessary, GMCC will be responsible for the transfer and loading of all dangerous waste into lab 

packs, or roll-off bins, prior to transport and disposal.  All transport containers shall be properly labeled 

and stored, per federal and state regulations.   

GMCC shall ensure that drums and containers used during the clean-up shall meet the appropriate state 

and federal regulations for the wastes that they contain, including proper labeling as dangerous waste.  

Drums and containers shall be stored in the fenced Exclusion area, contamination reduction zone area 

or decontamination area.  Prior to the movement of drums or containers, all employees exposed to the 

transfer operation shall be warned of the potential hazards associated with the contents of the drums or 

containers.  Prior to disposal, GMCC will notify the Owner or delegated representative when GMCC is 

ready to properly dispose of drums or containers containing hazardous materials.  Per the project 

specifications, Gary Merlino Construction Company will be responsible for arranging for the transport 

and off-site disposal of this waste.  “Cradle to grave” documentation of the disposal of dangerous waste, 

including relevant records of analytical results, waste manifests, waste profiles, bills of lading, approval 

letters, and truck tickets, etc., will be provided to the owner or designated representative. 

6.0 Waste Shipment: 

 6.1 Qualified Transporters 

Removal of contaminated materials, dangerous waste and TSCA waste shall have and maintain any and 

all identification or registration required for transportation.  Gary Merlino Construction Company will be 

responsible for transporting all excavated contaminated materials not designated as dangerous waste or 

TSCA waste to the predetermined and approved disposal facility.  

Transportation of all dangerous waste and TSCA waste will be performed by R Transport Inc. (USEPA 

#WAH000028338) through Waste Management, Inc.  Drivers used in hauling of dangerous waste and 

TSCA waste shall have and maintain the Hazardous Materials endorsement for their commercial driver’s 
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license.  All vehicles used for transport shall be equipped with appropriate spill containment and loading 

mechanisms, placards (#UN3432) and required shipping papers and meet the federal Department of 

Transportation requirements and all other environmental or safety endorsements.   

6.2 Trucks Being Utilized for this Project:  

� Dump Truck and Trailer  

� Solo Dump Trucks 

� Side Dumps  

� Lowboy Truck 

� Hook Tuck 

6.3  Haul Route and Related Trucking Operation Information: 

 The standard haul routes for this project are as follows:  

� Project Vicinity to Waste Management Alaska Street Reload and Transfer Station located at: 70 

South Alaska Street Seattle, WA.  

o Trucks will get on WA- 99 N from S. Southern St. and 8
th

 Ave S and will take Hwy 509 N and E 

Marginal Way S to S. Dawson Street. From there the trucks will take Colorado Ave S to S 

Alaska Street where the Alaska Street Reload and Transfer Station are located. Deviation 

from this route will be based on traffic flow. 

� Project Vicinity to Republic Services 3
rd

 and Lander Facility, located at: 3
rd

 Ave. S. & S. Lander St., 

Seattle, WA. 

o Trucks will leave the site heading E on 14
th

 Ave. S, left onto E. Marginal, right onto 4
th

 Ave. 

S., & left onto S. Lander St . Deviation from this route will be based on traffic flow. 

� Project Vicinity to Union Pacific Argo Yard (for TSCA waste), Located on the 470 block of Denver Ave. 

S., Seattle, WA. 

o Trucks will leave the site leave the site heading E on 14
th

 Ave. S, left onto E. Marginal, right 

onto 4
th

 Ave. S., left onto S. Dawson St., Right onto 3
rd

 Ave. S. (turns slightly left and 

becomes Denver Ave. S.) 

� Project Vicinity to Chemical Waste Management (direct haul TSCA waste) located at 17629 Cedar 

Springs Lane, Arlington, OR. 

o Trucks will leave the site heading E on 14th Ave. S., left onto E Marginal Way, right onto 

Corson Ave. A., right onto S Bailey St., Left onto I-5 N.  Trucks will then go E on I-90, then S. 

on I-82/US-97 S to I-84 E.  Trucks will then take exit 129 toward Blalock Canyon, right onto 

Blalock Canyon Rd., & left onto Cedar Springs Ln.  Deviation from this route will be based on 

traffic flow and mountain pass weather conditions. 

� Project Vicinity to Black River Quarry located at: 6808 S. 140 Renton Washington. 

o Trucks will take Hwy 99 S/WA-99 S, Tukwila International Blvd, S Boeing Access Rd and 

Martin Luther King Jr Way S to Monster Rd SW in Renton where the facility is located.  

Deviation from this route will be based on traffic flow.  

� Project Vicinity to Cedar Mountain Reclamation located at 21010 Cedar Grove Road SE Maple Valley, 

WA. 
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o Trucks will get on Hwy 99 S/ WA-99 S from Dallas Ave S and 14
th

 Ave S. Trucks will take I-405 

N and WA-169 S to Cedar Grove Rd SE. From there trucks will turn left onto Cedar Grove Rd 

SE and follow Cedar Grove Rd SE until they reach the Cedar Mountain Reclamation facility. 

Deviation from this route will be based on traffic flow. 

GMCC will use an average of 10 (1-20) trucks at any given time for the transportation and disposal of 

materials for this project. Trucking operational hours will follow the same working hours permitted for 

this Job (typical working hours 7:00am-5:00 pm).  Please refer to the (RAWP Section 4.9) Traffic Control 

Plan for specific traffic control measures onsite.  

6.4 Contaminated Material(s) Not Designated as Dangerous Waste or TSCA Waste: 

GMCC shall prepare a bill of lading for each shipment Contaminated Material(s) not designated as 

dangerous or TSCA waste. The bill of lading will satisfy the requirements of 49 CFR 172, Subpart C and 

any applicable state or local law or regulation, and will be submitted to the Owner for review and 

approval. Any bill of lading that requires the shipper’s certification must be signed by an authorized 

representative of the Owner prior to any shipment leaving the site.  

 

6.5 TSCA Waste 

1. Packing Certification: GMCC will provide written certification to the Owner that TSCA 

material(s) have been properly packaged, labeled, and marked in accordance with USDOT and 

EPA requirements prior to shipment of any material. Material will be handled in accordance to 

TSCA and HMTA regulations.  Per contract specifications, Gary Merlino Construction Company 

Inc shall stabilize soil exhibiting free liquids, as measured by the paint filter test (EPA Method 

9095B) with Portland cement, cement kiln dust, fly ash or similar stabilizing agent to absorb 

water.  

 

2. Transport: GMCC will transport all waste in accordance with federal, state, and local and 

landfill requirement, including driver training, placards, and use of shipping papers and waste 

manifests. All loaded TSCA soil shall be containerized and transported following the 

requirements specified in 49 CFR 173 and 40 CFR 761.  

 

3. Transportation: GMCC will utilize manifests for transporting hazardous waste(s) and TSCA 

waste(s) as required by 40 CFR 263 or any applicable state and local law or regulation. 

Furthermore, GMCC will comply with all requirements in the USDOT referenced regulations 49 

CFR series. GMCC will acquire manifests in accordance with the hierarchy established in 40 CFR 

262.21 and prepare hazardous waste manifests for each of shipment of hazardous waste or 

TSCA waste shipped off site. GMCC will prepare manifests in accordance with instruction in 40 

CFR 262, Subpart B and any applicable state or local law or regulations. As such, GMCC will 

submit manifests and waste profiles to the Owner for review and signature by the Engineer prior 

to any shipment leaving the site. GMCC will also prepare land disposal restriction notifications as 

required by 40 CFR 268 or any applicable state or local law or regulation for each shipment of 
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hazardous waste or TSCA waste. The land disposal restriction notification will be submitted with 

the manifests to the Owner for review and approval prior to any shipment leaving the site.  

 

4. Treatment and Disposal of TSCA Wastes: GMCC will be utilizing a subcontractor to 

transport hazardous waste and TSCA waste to an approved hazardous waste treatment, storage, 

or disposal facility (e.g. subtitle C landfill) within 30 calendar days of the accumulated start date 

of each container.          

                                                                                                                                                                 

5. GMCC shall evaluate, in consultation with the Owner, whether material is regulated as a 

hazardous waste in addition to being regulated as a hazardous material prior to shipping any 

material offsite. This evaluation shall be done for the purpose of determining proper shipping 

descriptions, marking requirements, etc., as described above.  

 

6. Identification of Proper Shipping Names: GMCC will identify proper shipping names, 

based on 49 CFR 127.101, for each hazardous material (including hazardous waste and/or TSCA 

waste) to be shipped off site. Proper shipping names will be submitted to the Owner in the form 

of draft shipping documents for review and approval prior to any material leaving the site.  

 

7. Hazardous Material Shipping Documents: GMCC will ensure that each shipment of 

hazardous material, hazardous waste, dangerous waste, or TSCA waste sent offsite is 

accompanied by properly completed uniform hazardous waste manifest (USEPA Form 8700-22, 

Rev.2-05).  

 

8. Emergency Contact Provision: GMCC will be responsible for complying with the 

emergency contact provisions in 49 CFR172.604. Whenever, a shipment of Hazardous material 

occurs, GMCC will provide a 24-hr emergency response contact and phone number of an 

designated employee that is knowledgeable about hazardous materials being shipped and who 

has comprehensive emergency response and incident mitigation information for that material, 

or has immediate access to a person who possesses such knowledge and information. The 

phone will be monitored at all times when the hazardous materials are in transport including 

during storage incidental to transportation. GMCC will ensure that information regarding this 

emergency contact and phone number is placed on all hazardous materials shipping documents. 

GMCC will also designate an emergency response coordinator and post the following 

information at areas in which hazardous waste(s) and TSCA waste(s) is managed: 

i. The name of the emergency coordinator 

ii. Phone number by which the emergency coordinator can be contacted on a 24-hour 

basis 

iii. The telephone number of the local fire department - 911 

iv. The location of fire extinguishers and spill control material   

See section 9.0 for other applicable contact information that will be posted as well. 
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7.0 Material Disposal 

 Once materials have been classified, they shall be disposed of at an approved off site facility if so directed by 

SCL.  GMCC will be responsible for directing the proper disposal of soils that are classified as clean, 

contaminated, dangerous waste or TSCA waste based on the analytical information provided by the owner and 

any additional analytical testing conducted during the project.  Dangerous waste(s) and TSCA waste(s) shall be 

disposed at an acceptable subtitle C landfill. Contaminated material(s) not designated as dangerous waste or 

TSCA waste(s) will be disposed at an acceptable subtitle D landfill.     

Materials shall be disposed of at approved disposal facilities, based on their predetermined waste classification.  

Verification of continued acceptability (VCA) is required for each disposal site prior to shipment under EPA’s off-

site rule (OSR).  A sample is attached.  Identified disposal sites as well as alternative disposal sites are listed in 

the following table:   

 

Waste Type Facility Name Designation Address EPA ID # Phone Number 

TSCA 

Chemical Waste 

Management 

(Through Waste 

Management) 

Subtitle C 

Disposal Facility 

17629 Cedar 

Springs Lane 

Arlington, OR 

97812 

ORD 

089452353 

 

(800) 685-8001 

TSCA 

U.P. Argo Rail 

Yard (for rail 

shipment to 

Chemical Waste 

Management) 

Rail Facility 

4700 Block 

Denver Ave. S., 

Seattle, WA 

NED001792910 (206)-764-1541 

TSCA – Alternate 

Site 
EnviroSafe 

Subtitle C 

Disposal Facility 

HW 78 (10 miles 

NW of 

Grandview) 

Missile Base Rd. 

Grandview, ID 

83624 

IDD073114654 (208) 384-2275 

Non-TSCA 

Contaminated 

Material (Subtitle D) 

Waste 

Management - 

Alaska Street 

Reload and 

Transfer Station 

Truck Transfer 

Facility  

70 South Alaska 

Street 

Seattle, WA 

98106 

WAH000018796  (206) 763-5025 
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7.1 Estimated Quantities 

 Clean Concrete & Asphalt – 1,000 CY 

 Subtitle D – 20,353 TN 

 Subtitle C – 153 TN 

 Water – 0 TN (none anticipated, but facility listed for contingency) 

7.2 Cradle to Grave Documentation 

The “cradle to grave” procedure for this project will be the manifest system.  The generator (or their representative) will 

have the manifest in hand at the point of origin and send it with each shipment. The manifest will be signed by the 

transporter and will be transported with the material to the disposal site where it will be signed by the disposal facility.  

Non-TSCA 

Contaminated 

Material 

(Subtitle D) 

Waste 

Management - 

Columbia Ridge 

Landfill 

Subtitle D 

Disposal Facility  

18177 Cedar 

Springs Lane 

Arlington, OR 

97812 

ORD 

987173457 
(541) 454-2030 

Non-TSCA 

Contaminated 

Material 

(Subtitle D) 

Republic 

Services 

Recycling 

Center / Truck 

Transfer Facility 

3
rd

 Ave. S. & S. 

Lander St. 

Seattle, WA 

WAD  

988515771 
(206) 332-7711 

Non-TSCA 

Contaminated 

Material 

(Subtitle D) 

Republic 

Services - 

Rabanco 

Roosevelt 

Regional 

Landfill 

Subtitle D 

Disposal Facility 

500 Roosevelt 

Grade Road  

Roosevelt WA 

99356 

WAD  

988515771 
(509) 384-5641 

Contaminated 

Water 

Emerald 

Services 

Decant Water 

Disposal Facility 

1500 Airport 

Way 

Seattle, WA  

98108 

WAD058367152 (206) 832-3000 

Clean Concrete & 

Asphalt  

Kangley Rock 

and Recycle – 

Black River 

Quarry  

Concrete and 

Asphalt 

Recycling 

Facility  

6808 S. 140 

Renton 

Washington, 

98055 

 

N/A 
(425) 226-1000 

 

Clean Concrete & 

Asphalt 

Cedar 

Mountain 

Reclamation 

Concrete and 

Asphalt 

Recycling 

Facility 

21010 Cedar 

Grove Rd. SE 

Maple Valley, 

WA 

N/A (425) 226-1000 
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The process repeats if the material is first taken to a transfer facility. The generator will receive the returned manifest 

with all signatures within 45 days.  A sample manifest is attached.  All shipments from the site will be documented and 

compared with the final sheets received.    

8.0 Management 

Below is an organization chart showing the roles and responsibilities, authorizations and authorities in regards to the 

approval of handling of contaminated material.  GMCC’s Site Superintendant, Dave Bidon, shall have the power and 

responsibility to decide how material shall be handled and if necessary, when work should be suspended.  Should 

deviation from the approved plan be deemed necessary, the site superintendant shall secure approval to deviate from 

the plan prior to implementing the change, unless there is an immediate threat to human health and the environment.  

The site superintendent shall report the change immediately to the project manager and Seattle City Lights Resident 

Engineer or Person in Charge.  Any deviation from the plan shall not commence, unless during an emergency, until 

approval is granted by Seattle City Light    

 

 

9.0 Emergency Contact List 

The listed names below shall be posted in areas where contaminated material and TSCA waste shall be managed.  

 

 

 

 

 

 

 

 

Roger Culleton 

Seatte City Light 

(206) 518-449

Dave Bidon 

GMCC Site Superintendant

(206)-255-2620 

Jimmy Blais

GMCC Environmental 
Manager

(206) 255-5153

Patrick Hafferty

GMCC Project Manager

(206) 391-4938

Dave Bidon 

Site Superintendent 

GMCC 

(206)-255-2620 

 

Don Robertson 

Site Safety & Health 

Supervisor 

GMCC 

(206)-786-3651 

Jimmy Blais 

Environmental Manager 

GMCC 

(206)-255-5153 

Curtis Nakamura 

GMCC Project Manager 

(206) 255-2636 

 

Patrick Hafferty 

GMCC Project Manager 

(206) 391-4938 

Roger Culleton 

Supervisor, Construction 

Management 

Seattle City Light 

(206)-518-4499 
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APPENDIX A: 

 

-SITE MAP-  

AREAS OF CONTAMINATED MATERIAL AND TSCA WASTE 
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EU02 

NOTES: 
DU 
EU 

AREA 

REMOVAL DECISION UNIT (PLANTING STRIPS) 
REMOVAL EXCAVATION UNIT (FULL 
RIGHT-OF- WAY WIDTH) 
REMOVAL AREA (DONOVAN MEDIAN SLOPE) 

Work Zone 1 
REFER TO ENGINEERING EVALUATION/COST ANALYSIS 
(Wll\OWARD, ET. AL. 2010) FOR MORE INFORMATION ON 
DU/EU DELINEATION. 

P~nt Tobie po;,,.t Tob'• 

Point I NorthintQ Eostlno Point I Northing Eostirg Pot-.t I 

!>01 19S79 .. 3J31 1274740.37eQ 041 19S48M792 1270198.3881 ll81 

!>02 19S738.H70 1274718.7803 ~2 195878.0S27 127'1882.7012 M2 

503 195707.2788 1274800.1047 S43 195332.9:14$ 127'1877.1103 S83 

S04 195762.6633 1274821.4381 S« 195531.8509 I 127'1937.087S S64 

!>OS 19S88U841 1274949.91.}3 ~S 19S&SJ.2&48 127•938.3279 S80 

~ IOSesJ.8197 1274939.1799 64e 19S5J1 .9320 1127•921.8188 588 

!>08 19S638.924J 1274979.078S 048 190J82.8833 1274910.9362 S88 

(16.0- 17.0)* 

195153.0654 127!S131.190J 

19Sl13.3677 1275172.3765 

1115228.7859 1210145.23&0 .E ST 
'90 !04, '409 '27'172.1810 

19510S.0772 1275130.1272 

195288.7244 127!5146A839 

1--m--1-1_9_s8_•_9._8•_1_9~•2_1!>0_JJ_.02_21_.__0_•9_1-1_9o_:ie-'--1.3S-'--1e_1-"21_4_9_2e_.1_20_•_,__sa_9--1-1_0SJ0_•_.1_2_34-'-1_21_0_,._1_.1_11-19 ::=:LC \-&/,..,.,..1,---7 _:-mrn-e 
510 19S823.3287 127!>022.8839 sso 195S12.4 193 1274333.7898 !IQO 19SJ01.0S48 1275177 .. J645 Y-V ~ L:OI, 

512 19S&01.7701 1275080.8104 SS2 195392.0782 1274880.6194 Slll 195187.9278 1275183.0751 

S13 19S078.2905 1275187.8450 SOJ 195.191.7021 I 127'897.4889 Sll3 195.I00.9217 12751113.3830 ii 
S14 1954.35.4112 1275278.1029 OS4 19S372.4848 127'8n8874 514 19SJ42.1088 1275133.1020 

51S 1954 19.1882 1275287.5447 ~ Ull,372.057e 1274497.1J&e $9$ 19~2.0"7 1274918 . .J187 

516 195420.69eQ 1275251.9129 556 195263.0810 \ 127'871.3256 ~6 195'<51.8194 1274928.3618 

517 190402.7504 12752&0.8114 557 195282.8152 1274881.885.l Sll7 19s.412.8203 1274881.1&24 

S18 19S071.7100 127S137.35JO 588 195240.8982 1274043.5034 598 190412.4810 1274897.9517 

510 19$~70.0212 127~1J8.2118 ~9 19S244.8!52e 1274544.751.3 599 19!5287.9903 1274871.6$91 

520 195565.9886 1275138.1263 5&0 195237.0873 1274930.7364 6:>0 195:287.4350 127-4$5.-4918 

522 195007.8139 1275198.8 498 582 195232.0582 1275130.&SS9 802 195?38.31188 1274811.3&00 

S23 19S375.8496 127S307.llJ40 56J 19S227.0091 1275130.5.1&8 

524 195362.3985 1275280.7296 564 195222.2059 11275130.4236 

52S 195295.1288 1275347.8S70 56S 195219.9142 1274930.3933 

S28 195281.7847 1275320.7472 588 195238.2145 1274735.720• 1- - -L---.L..---- ..l...----..L----- - - -----
S27 195190.7237 127S399.7214 587 195223.0027 12747~.4240 J::-- -r-----r-- - --,..-- ---... 
52a •95252.2390 12153~ .• ,.2 s&a 195240.0444 1274S43.3077 r 

1-

_ 5_2_9-+-19-51_•_4.-57_4_2 +-12-7S-2-34_.5_&8_7-+-- 5-69- l-1-9-57_5_2.7- 3-62-+-1-27_4_7-24-.1-93-9-l) ' 
530 195204.5579 1275230.9874 570 195721 .3009 1274eQ5.4325 

531 195197.0142 127S129.9486 571 195253.3923 127528S.9738 

~2 195255.6008 1275191.2612 572 15~5228.2991 1275285·.3887 

536 190424.S942 127S195.0049 57& 195194.1246 12752495821 

"? 19!>-449.9 171 127MJ5.:551 1 577 195195.0!570 127~209~931 

5.18 19S448.8883 127S195.5J84 S78 195251.2417 1275210.9032 I 

S39 195S24.8987 127S137.2122 579 1952S2.1330 1275173.2800 

= 

AREA 22\ 
(20.0-28.9)* \ 

DU20/21 
(18.7- 19.7)* 

r= 
CALL 48 HOURS 
BEFORE YOU DIG 
1- 800- 424- 5555 

(26.4- 39.3)* 

I 

(XX.X)- TARGET REMOVAL ELEVATION, FT NAV088 
• ELEVATION VARIES WITHIN EU/DU/AREA DUE TO 

VARIABLE TOPOGRAPHY. ELEVATION RANGE IS 
INDICAEO. 

1. CROSS HATCHING INDICATES REMOVAL AREAS 
CONTAINING PCB CONTAMINATED SOILS. ADDITIONAL 
EXCAVATION IN "NON-CONTAMINATED" AREAS IS 
NECESSARY TO ACCOMMODATE STORMWATER 
INFRASTRUCTURE ANO/OR REPLACEMENT PAVEMENT. 
REFER TO DRAWING SHEETS 7 THROUGH 13. 

D~~~ 
'£: s r EU05 

2. ESTABLISH EXCLUSION ZONE BARRIERS At-JD SET UP 
CONTAMINATION REDUCTION ZONE(S) IN ACCORDANCE 
\lllTH THE CONSTRUCTION HEALTH AND SAFETY PLAN 
PRIOR TO PERFORMING ANY LAND DISTURBANCE. NO 
DEMOLITION OR EXCAVATION SHALL COMMENCE PRIOR 
TO ZONE INSPECTION BY THE ENGINEER. RELOCATE 
ANO REESTABLISH ZONES AS NECESSARY TO REFLECT 
THE LOCA TION(S) OF EXPOSED SOIL ANO WORK TO BE 
PERFORMED. ( 1 4.2) 

:r. 

~ 
(/) 

EU 11 
(18.4) 

(15.9- 17.9)* 

565 

AREA 23 
(22.1 - 27 .8)* 
S DONOVAN ST 

-r AREA 26 
(26.6- r,4)· 

(16.6) 

~ 
3. AODITIO\/AL CARE SHALL BE TAKEN DURING SOIL 

REMOVAL AROUND EXISTING UTILITY POLES (E.G .. 
BRACING AS NECESSARY). CONTACT SCL AT (206) 
386-4200 PRIOR TO SOIL REMOVAL NEAR POLES IN 
EXCESS OF 2.5 FEET DEEP. 

~ 

~ EU06 54 

(14.2) 

EU08 
1- (14.5- 16.5)* -----:..1 

40 20 0 40 

SCALE IN FEET 

80 

\ 

I() 
0 
(/) ,.... 

= } ;: SOIL REMOVAL AREA l = 1--~----S-e._ia_t._~_1._'e ________ l _~ ___ R_E_Vl_EWE_ O_B_Y_S_P_U/_W_A_TE_R_ EN_Cl_N_EE_R_IN_G __ ...,.. ___ A_P_P_R_O_V_E_D_ F_O_R_ A_O_VE_R_T_IS_l_N_G ___ ,..NAM_ E_ OR- IN_mA_ lS_ AN_D_ OA_T_E ___ l_Nl_TIA_LS_ AN_ D_ O_A_T_E __ ..., a. City of Seattle 
PLAN 

t!! 9 City inle)f.t '.'~_;;;; :;,,.:: :: ,=.:,:,;:'·'£;~."';;' == £' =- -~- Se:,·~~.;;~:7:~ TCL~~u~D~C~~6R~~A~~s 
PC 
R/W 
co 

C308046 

C308046 
VAULT PLAN NO. 

777-822 j? Ligh/ ~~~~:~.~1g:;1~81~~ APPRovrnevsoorsTREET IMPROV!:MENTPERt.11rnNG "'' :E:o~•-uoo•o••c ..... · .... -::,:,.:1.~:_ ...... ..., m•o INFRASTRUCTURE SHE.ET 
6 

or 
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EU02 (EL. 18. 1) 

GR AT REQD EXCAVATION DEPTH 

SEE SHT 14 
I 

•+60 

. ,. 
I 1": I 

FOR EXCAVATION CR SECS. 

sloo ! . s120 s.'40 

EU03 (EL. 16.2) 

I 
5+60 

' ' 

EU04 (EL. 1 4.2) 

. · l: . . . I I 
I I 

5+80 I I I 
e+oo e+20 

VERTICAL CUTS BETWEEN EUS REFLECT THE REQUIRED EXTENT OF 

EXCAVATION. ADDITIONAL EARfHWORK MAY BE REQUIRED TO 

TRANSITION FROM ONE EU TO ANOTHER. PAY LIMIT SHALL BE TO 

VERTICAL CUT. 

STA. 5+23.8, 

END@ 

STA. 5+36.6, 

BEGll\@ 

STA. 5+13.6, 15.0'LT 

END@ 

-STA. 5+36 

CONT@ 

END@To 18.1 

BEGIN @ TO 16.2 

STA. 5+79 

CONT@ 

END @To 16.2 

BEGIN @ TO 14.2 

DALLAS AVE S 

r'lO 
STA. 5+58.0, 5.0 TO 15.0'RT 

END@TO 19.3 

STA. 5+38.0, 5.0 TO 15.0'RT 

BEGIN@ TO 19.3 

STA. 6+33.6, 1.3 TO 13.8'RT 

BEGIN@To 19.4 

CALL 48 HOURS 
BEFORE YOU DIG 
1-800- 424-5555 

STA. 6+53.6, 1.3 TO 

END@TO 19.4 

., 
I I I I 

ei+-4-0' ' 5+60 H60 7+00 

STA. 6+25 

CONT@ 

END@To 14.2 

BEGIN @ TO 16.6 

STA. 7+35.6, 2.3 TO 

END @TO 19.6 

STA. 7+15.0, 2.3 TO 

BEGIN@ TO 19.6 

·1 
I 7J40 7J60' I 

7+20 

I 
7+60 

___ DEMOLITION NOTES: 

"' 
19.6 ~ 

II) 

~ 
30 

w w 
II) 

0 
II) 

.. 20 

+ co 

~ 
II) 

w 
z 

I .. :I 

1-
:r 

I I ~ 
r 

8+00 8+20 8+40 

10 , 
~---

t= 
DEMOLITION LEGEND: 

1· ///, ] EX PAV TO BE REMOVED 

~ EX SW TO BE REMOVED 

ll h' EX FENCE/GUARDRAIL TO BE REMOVEO 

)( X )( )( EX UTILITY TO BE REMOVED 

- - - - CONTAMINATED SOIL EXCAVATION UNIT (EU) 

STA. 41+19 

CONT@ 

rno@To 1a.s 
3EGIN @ TO 16.6 

STA. 40+95 

CONT@ 

END@To 16.2 

BEGIN@ TO 18.5 

2.3 TO 1 5.0'LT 

18.5 

STA. 40+97.7 (17TH) 

END 

STA. 8+43.8 (DALLAS) 

BEGIN@ 

20 10 0 20 

SCAUE IN FEET 

1. All KNOWN UTIU'TY LOCATIONS ARE INDICATED, BASED 
ON PHYSICAL EVIDENCE AND AVAILABLE RECORDS. 
NOTIFY THE ENGll\EER IF ANY OTHER UTILITIES ARE 
FURTHER DISCOVERED. AVOID ANY OTHER UTILITIES 
NOT SHOWN WHICH MAY BE AFFECTED BY THE 
IMPUEMENTATION OF THIS PLAN. 

2. 

3. 

4. 

5. 

PROTECT All EXISTING FENCES UNLESS OTHERWISE 
INDICATED. 

HAND/VACTOR EXCAVATE WITHIN DRIP LINES OF 
VEGETATION TO REMAIN, WITHIN 2 FEET OF 
s-RUCTURAL FOUNDATIONS, AND WITHIN 2 LATERAL 
FEET OF UNDERGROUND UTILITIES. 

REPAIR, AT OWN EXPENSE, Am DAMAGE TO CITY 
INFRASTRUCTURE OR PRIVATE PROPERTY CAUSED BY 
CONSTRUCTION ACTMTIES, Af5 DIRECTED BY THE CITY . 

REMOVE ALL STUMPS, ROOTS, FOUNDATIONS AND 
PLANKING EMBEDDED IN THE GROUND WITHIN THE 
Uf.llTS OF WORK TO A MINIMUM DEPTH OF 2 FEET 
BELOW SUBGRADE, 2 FEET BELOW EXISTING 
GROUND LEVEL. OR TO LIMIT Of EXCAVATION, 
WHICHEVER IS LOWEST. DISPOSE GRUBBED 
MATERIALS IN THE SAME MANNER AS CONTAMINATED 
MATERIAL(S). 

DEMOLITION ACTIVITIES 

PROTECT EXISTING UTILITY POLE, RISERS, 

(D 
CONDUITS, AND WIRES. BRACE POLE WHEN 
EXCAVATING WITHIN 5 FEET. CONTACT SCL AT 
(206) 386- 4200 PRIOR TO EXCAVATING NEAR 
UTILITY POLES. 
ENSURE STABILITY Of POLES AT ALL TIMES. 

0 CONTACT SCL FOR TEMPORARY REMOVAL AN) 
REPLACEMENT OF GUY ANCHORS, AS NECESSARY 
FOR EXCAVATIO'I AND BACKFILL. 

® 
PROTECT EXISTI'IG GAS LINES AND SERVICE 
LATERALS. CONTACT PSE AT (888) 225-5773 
PRIOR TO EXCAVATING NEAR GAS LINES. 
REMOVE EXISTll\G GAS LINE AS INDICATED. UNDER 

© SEPARATE PERMIT. COORDINATE REMOVAL WITH 
PSE AT (888) 225-5773. 

0 PROTECT EXISTI'IG WATER MAINS, METERS, AND 
SERVICE CONNECTIONS. 

@ 
REMOVE EXISTING DRAINAGE PIPING PER COS STO. 
2-02.3(3)D. 

@ 
TEMPORARILY REMOVE STREET NAME SIGN. 
COORDINATE WITH SOOT TO REINSTALL SIGN UPON 
COMPLETION OF BACKFILL. 

@ REMOVE TIMBER EDGING. 

@ REMOVE EXISTING GUARDRAIL. 

@ REMOVE MAILBOX 

@ SAWCUT ASPHALT CONCRETE, FULL DEPTH. 

@ 
REMOVE ASPHALT PAVEMENT AND RECYCLE 
OFFSITE. 

@ SAWCUT CEMENT CONCRETE SIDEWALK, FULL 
DEPTH. 

@ 
REMOVE CEMENT CONCRETE SIDEWALK AND 
RECYCLE OfFSITE. INCREASE REMOVAL DEPlH AT 
DRIVEWAYS PER cos sro. PLAN #430. 

® EXCAVATE AND DISPOSE SUBTITLE D SOIL TC ELEV. 
INDICATED. 

@ 
EXCAVATE AND DISPOSE ASPHALT AND 
UNDERLYING SU8llll.E C SOIL TO ELEV. INDICA TEO. 

PROTECT INFll TRA llON CHARACTERISTICS OF 
SUBGRAOE FOR PROPOSED STORMWATER FAOLITY 

@ 
DURING ALL PHA.SES Of CONSTRUCTION PER COS 
STD. 1-07.15 & 7-21.3 AS MODIFIED BY THE 
PROJECT SPECIRCATIONS. PLACEMENT Of MATERIAL 
STOCKPILES ANO HEAVY EQUIPMENT SHALL SE 
EXCLUDED FROM THIS AREA. 

B 
(3 
a:: 
0. I - DALLAS AVE s. STA. 4+50 TO 8+50 

} ;; DEMOLITION PLAN & PROFILE § 
~ ~ 1-------------------.---------------...... ------------ - --.----------.- - -------. 
:!l = & Seattle I REVIE'M:O SY SPU/WATER ENGINEERING APPROVED FOR ADVERTISING NAME OR INll1ALS AND DATE INITIAl.S ANO DATE - City of Seattle 
~ H!! 1' nte).rd ................................................... 20..... NANCY LOCKE OESIGNEO EP • DCRl:'ls.EWEO: CONST. Seattle Department T -117 ADJACENT STREETS 
.. .O - ~~~ OEPARTMENT or FINAHCE .!< AOIONISTRATIVE SEIMCES - C3Q8Q46 1 " - ~ ~,. REVIE~D BY SPU/ORAINAGE CHECKED. "" SCOT PROJ. MCR. f I c EA p STORM WATER i: !!!! vllY IOlllolifl!ic. ................................................... 20..... sEArrLE. wASH1NcroN • . • 20 oRAWH . E• Rt:cEMO o Transportat on L NU & VAULT PLAN No. 
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TSCA EXCAVATION TO EL. 18.5 I 
I . , 

~ I' J-i ~ 
~~~~~-"-----~! ~~~~' ~~~~~~ 
~ - ~lTTVA1~N[J ,",~ b:i _'[~G'R 'ATC;".i,R~Cl• 11Jl _l_~L~:Jcc~~L~ :I11 _[1 •1 

i ~ I .• · EU05 (EL 16.6) , .-r;., .. . i · r . 1. r:-:-... , 1 1 .. 1 . . ... . 9. 1. ,_ 1 ..... •I ;r~· · ··~ 
~ " l . I . - 1 · I I I . : I : . i : . I< :i' . ! " EU06 (EL 14.2) . . . i EU07 (~·L ' 1·6.2) . "1 ' . : . : . : : . : . EU08 (EL 14.5) I" : . . . . . 

i • JJ. LLJ.TION
1

CR t,,s· : 1 r
1

·G··,, .,~o ':,~v!"0.N l1 °EPL~1 · ·'JI : : .. , . ~ _rl · t 1· i. i1 Cl ·i-1 ·11 ··• 

:::! ..'.____ r--1 9+100 9+120 9+,•n I I -, I ·- -l -. 8+.60 8+80 I 'TU S+&O 9+.80 I 10+-00 10+20 10+40 10+60 . l0+80 I 1 l+oo 1 l +iO : 11+40 11+60 . . 11+80 I 12+00. 12+20 

VERTICAL CUTS BETWEEN EUS REFLECT THE ~EQUIRED EXTENT OF . 1••• l .. : 
11

_-:· · l: ·: : ~-- .. -L, i i!. . 1. 

1------1----- ___ EXCAVATION. ADDITIONAL EARTHWORK MAY BE REQUIRED TO _ _ 
1 

-+--· _ 
l . TRANSITION FROM ONE EU TO ANOTHER. PAY LIMIT SHALL BE TO -H. I . . I . I • I : II 

I : . VERTICAL CUT. . . I l I ·-r· I r-l- __Ji J __ ~ +.·: J~-1 I , l ·-1 
_·L l - _L_•._._·1.: I -·-~- j ·_. _l_:.. I I ~~-·-L_· ~-L--

STA. 8+33.4, 2.3' TO 15.0'LT 

END@ TO 18.5 

STA. 8+55.3, 0.5'RT TO 15.0'LT 

BEGIN @To 19.7 

r: STA. 8 ; 75.3, 0.5'RT TO 15.0'LT 

END@TO 19.7 

STA. 8+50.4, 15.0'RT 

BEGIN@ 

I 

STA. 9+ 73.6, 15.0 'RT 

END@ 

CALL 48 HOURS 
BEFORE YOU DIG 
1 -800-424-5555 

STA. 9+75 

CONT@ 

END@TO 16.6 

BEGIN QP TO 1 4.2 

STA 10+41.3, 

BEGIN@ 

STA. 10+20 

CONT@ 

END@To 14.2 

BEGIN@ TO 16.2 

STA. 

STA. 11+17.0 

ENO~ 

STA. 11 +43.1 , 

END@ 

STA. 11 +48.4 

BEGIN@ 

® 

STA. 11+10 

CONT@ 

END @To 16.2 

BEGIN @ TO 14.5 

! 
! · 

_:_J _ 

-1. 

I 

[ I 

1 r --r--t .L L. 
I· I 

30 

i I 
-+-1' ----i-1 --+-- ~ . . . . I , 

I · I i 

20 

;. .. .: I r . . t ~ 10 

4.•.I I 
. i-:· ... -r-i , 0 

.14 i 
I 1 r 

'------

I .! i 
1 . ...._' - -'-----

® 

® 

DEMOLITION ACTIVITIES 

PROTECT EXISTING UTILITY POLE, 
RISERS, CONDUITS, ANO WIRES. 
BRACE POLE WHEN EXCAVATING 
WITHIN 5 FEET. CONTACT SCL AT 
(206) 386-4200 PRIOR TO 
EXCAVATING NEAR UTILITY POLES. 
ENSURE STABILITY OF POLES AT ALL 
TIMES. CONTACT SCL FOR 
TEMPORARY REMOVAL AND 
REPLACEMENT OF GUY ANCHORS, AS 
NECESSARY FOR EXCAVATION AND 
BACKFILL. 
EXISTING SERVICE CONNECTION, 
METER, POLE, RISERS, CONDUITS, 
WIRES, ETC. TO BE REMOVED. 
CONTACT SCL FOR REQUIRED SERVICE 
REQUEST. 
REMOVE EXISTING GAS LINE AS 
INDICATED, UNDER SEPARATE PERMIT. 
COORDINATE REMOVAL WITH PSE AT 
(888) 225- 5773. 

REMOVE EXISTING WATER LINE. 
LOCATION OF WATER LINE IS SHOWN 
BASED ON "MARINE FACILITIES, 
TERMINAL 11i CLEANUP, SEDIMENT & 
UPLAND AREAS" FOR PORT OF 
SEA TTlE, BY CRETE CONSUL TING, 
INC .. DATED SEPTEMBER 28, 2012. 

® PLUG EXISTING WATER LINE AT R/W 
LINE PER COS STD. 2-02.3(5)B. 

IJ1' REMOVE EXISTING DRAINAGE PIPING 
~ PER COS STO. 2-02.3(3)0. 

1. ALL KNOWN UTILITY LOCATIONS ARE INDICATED, BASED 
ON PHYSICAL EVIDENCE AND AVAILABLE RECORDS. 
NOTIFY THE ENGINEER IF ANY OTHER UTILITIES ARE 
FURTHER DISCOVERED. AVOID ANY OTHER u-1unES 
NOT SHOWN WHICH MAY BE AFFECTED BY THE 
IMPLEMENTATION OF THIS PLAN. 

2. PROTECT ALL EXISTING FENCES UNLESS OTHERWISE 
INDICATED. 

3. HANO/VACTOR EXCAVATE WITHIN DRIP LINES OF 
VEGETATION TO REMAIN, WITHIN 2 FEET OF 
STRUCTURAL FOUNDATIONS, AND WITHIN 2 LATERAL 
FEET OF UNDERGROUND UTILITIES . 

4. REPAIR, AT OWN EXPENSE, ANY DAMAGE TO CITY 
INFRASTRUCTURE OR PRIVATE PROPERTY CAUSED BY 
CONSTRUCTION ACTIVITIES, AS DIRECTED BY THE CITY. 

5. REMOVE ALL STUMPS, ROOTS, FOUNDATIONS AND 
F'L.\NKING EMBEDDED IN THE GROUND WITH N THE 
LIMITS OF WOR< TO A MINIMUM DEPTH OF 2 FEET 
BELOW SUBGRADE, 2 FEET BELOW EXISTING 
GROUND LEVEL, OR TO LIMIT OF EXCAVATION, 
WHICHEVER IS LOWEST. DISPOSE GRUBBED 
MATERIALS IN THE SAME MANNER AS CONTAMINATED 
MATERIAL(S). 

DEMOLITION LEGEND: 
~ EX PAV TO BE REMOVED 

~ EX SW TO BE REMOVED 

/I If EX FENCE/GUARDRAIL TO BE REMOVED 

X )( )( )( EX UTILITY TO BE REMOVED 

---- CONTAMINATED SOIL EXCAVATION UNIT (EU) 

,: 
2C 10 0 20 40 

SCALE IN FEET 

@ REIAOVE FENCE ANO GA TE. 

@ SAWCUT ASPHALT CONCRETE, FULL 
DEPTH. 

@ REl.IOVE ASPHALT PAVEMENT AND 
RECYCLE OFFSITE. 

® EXCAVATE ANO DISPOSE SUBTITLE 0 
SOL TO ELEV. INDICATED. 

@ 
EXCAVATE AND DISPOSE ASPHALT 
AND UNDERLYING SUBTITLE C SOlL 
TO ELEV. INDICA TEO. 
PROTECT INFILTRATION 
CHARACTERISTICS OF SUBGRADE FOR 
PROPOSED STORM WATER FACILIW 
DURING ALL PHASES OF 

© CONSTRUCTION PER COS STO. 
1-D7.15 & 7-21.3 AS MODIFIED BY 
THE PROJECT SPECIFICATIONS. 
PLACEMENT OF MATERIAL STOCKPILES 
AND HEAVY EQUIPMENT SHALL BE 
EXCLUDED FROM THIS AREA. 

® REMOVE EXISTING CATCH BASIN PER 
cos sm. 2-02.3(3)0. 

@ REMOVE EXISTING PUMP STATION PER 
COS STD. 2- 02.3(3)0. 

~ ...., 
0 

DALLAS AVE S, STA. 8+50 TO 12+ 18 g: 
} ,.,,.. DEMOLITION PLAN & PROFILE 8 
I -~G----S-e-~-t-~-*-------,----~-E-111:_0_B_Y_F_~-~--~-Q-~_R_rn_G--~--A-P-~-O-V_E_D_F_O_R_~_V_E_ITT_l_~-~----~-E-O_R_rn_~--~-O-M_IT_~_m_rr_~_S_A_N_O_O_M_E __ ~ a~~~~ d~ ~00~ 

!I 1'nle),r" ................................................... 20.... . NANCY LOCKE OESIGNEO£P.. Rt\1~ • seaweoepartment T-117 ADJACENT STREETS : R/W 

i= = ~ Ci/y c111~oi a: RrnE111:oevsPv/DRA1NAGE sEA~~:s:N::. &. ~o.1NSRATMs~;; :::E~::· .. . · :;~ · : ":-.~~\GR . ofTransportation CLEANUP & STORMWATER ;AU~~P~~~8046 

i i = .__ ____ L_fi_fgi_'/7_f ___ ~_m_s1_;_r_~2~_N_.l_i_'_~~-'~_50...J...:..;~~.:.;;~~.:..;:~.:..;,:~.:..;~.:.;;:~.:..;~.:..;,·~.:..;··.:.;;:;·.:..;~.:..;,~.:..;~~.:..;,:~.:..;: :~.:..;,:~:.:..;~~.:..;,:~.:.;;>.:..;~N;;.::r_P...:~:..::~.:..:.:~.:.;;>:..c.1....ev_:_:;.:PIJRCKASI::::· =· :::Nci:....:.&:...CONTRAC::::· :.::· ::::· ·:;:;,:::;NG::..;s~·EJMC::.::· ::::rs;;:..,::ocRE:::;cr::.:.· 0::::· ·~--.1.::.~::::E:.:::•::::w """'=. EP-=-::.:" '"""'::::-~~::~=:.:.:::""""::""":::.."";:::·,.,:..::::..::.:::.::::;""..::;::::::eu;:.'~;;.~.:::IK:....:_,;:::"""::.:..;"!.,.._==...J-.....;..:.:.=;:.:..._-1._~_ROC_~_-,'_H.~-' ~-~2-·o·_. v_ . _,·_-s_· -~-CT_o_•·s-·BOOl< ___ .....JL.-----l-N_F_R_A_S_T_R_LJ_C_T_LJ_R_E ____ .....1._SH_r_a _

77
_
7
_g-_

8
_o:_

2
_a_4__.  

4-995



 
4-996



40 
~ 

~ 
VI 

30 w w 
VI 

0 ,.... 

20 + 
I") 
N 

~ 
VI 

w 

10 z 
::i 
J: 
(.) 

~ 

~ 
5 

~ 
0.. 

a: e 
°' -~-------~-~~~~~~~~~~~-~~~~~~~~~~--~---~--~---~--~-------~----~~~~--+~-~~---~---

GR, 15.0'RT OF CL 

--r.- '. ........ -~~\11-----

I 
2)+80 : 

I 
24+00 

I 

. . I ' EU09 21.2 - 28.2)• ! . : I EX GR, 15.0 L- OF CL . 

I :i GR ! AT REOD EXGAVATION DE; TH ALONG R/W CL. : • • · 1 · . ' :JI ' : \ . f 
*ELEV VARIES. SEE SHTS 17 ANO 18 FOR EXCAVAT o~ · CR SECTS. : . , I 

I I I I I I T - I - I I I 
24+20 24--+40 2#60 24+80 2.&+00 25+20 25+40 I 25+66 I 25+80 26+oo 24•20 2&+40 

PORTIONS OF THE DONO'IAN MEDIAN SLOPE ARE IN VERTICAL CUTS BETWEEN EUS REFLECT THE REQUIRED 

EXCESS OF 1H:1V (SEE CR SECTS ON SHT 17). EXTENT OF EXCAVATION. ADOIT'ONAL EARTHWORK 

TAKE PRECAUTIONS AS NECESSARY TO ENSURE 

SLOPE s-ABILITY DURING EXCAVATION. 

STA. 25+39.<., 

END@ 

BEGIN~ 

STA. 25+39.4, 

PT@@@ 

STA. 25+45----~ 

ENO@ 

MAY BE REQUIRED TO TRANSITION FROM ONE EU TO 

ANOTHER. PAY LIMIT SHALL BE TO VERTICAL CUT. 

STA. 38+36.9, I 2.7'RT 

BEGIN@ 

1-
2e+80 

END @TC 0.7' BGS, LT 

END <i_9 TC 2.1' BGS, RT 

STA. 38+45, 30.0'RT 

BEGIN@ 

11 
STA. 26+12.7, 26.7'RT 

END@ BEGIN~TO 

16.5)• EU08 (EL. 1 4.5 -

EXCAVATION DEPTH 

I 
27+40 

I 
I , 

I 
27+20 

I 
27+00 

30.0'LT 

30.0'LT 

I 

VI ... 
w 
VI 

I 
27+80 

40 

30 

J 20 

~ 
1~ 

28+00 

DEMOLITION ACTIVITIES 
PROTECT EXISTING UTILITY POLE, 
RISERS, CONDlJTS. ANO WIRES. 

0 BRACE POLE VIHEN EXCAVATING 
WITHIN 5 FEET. CONTACT SCL AT 
(206) 386- 4200 PRIOR TO 
EXCAVATING NEAR UTILITY POLES. 
ENSURE STABILITY OF POLES AT 
ALL TIMES. CONTACT SCL FOR 

0 TEMPORARY REMOVAL AND 
REPLACEMENT OF GUY ANCHORS, 
AS NECESSARY FOR EXCAVATION 
AND BACKFILL. 

(j) 
PROTECT EXISTNG WATER MAINS, 
METERS. AND SERVICE 
CONNECTIONS. 
REMOVE EXISTltlG WATER LINE. 
LOCATION OF WATER LINE IS SHOWN 

@ 
BASED ON "MARINE FACILITIES, 
TERMINAL 117 CLEANUP, SEDIMENT 
& UPLANO AREAS" FOR PORT OF 
SEA ffiE, BY CRETE CONSUL TING, 
INC., DA TEO SEPTEMBER 28. 2012. 

® PLUG EXISTING WATER LINE AT R/W 
LINE PER COS STD. 2-02.3(5)B. 

@ PROTECT EXISTNG COMBINffi SEWER 
STRUClURES AND PIPING. 

@ REMOVE EXISTltlG DRAINAGE PIPING 
PER COS STD. 2- 02.3(3)0. 

TEMPORARILY REMOVE STREET NAME 

@ S1GN. COORDINATE v.ITH SOOT TO 
REINSTALL SIGN UPON COMPLETION 
OF BACKFILL 

DEMOLITION NOTES: 
1. ALL KNOWN UTU..ITY LOCATIONS ARE INDICATE), BASED 

ON PHYSICAL EVIDENCE ANO AVAILABLE RECCRDS. 
NOTIFY THE ENGINEER If ANY OTHER UTILITIES ARE 
FURTHER DISCOVERED. AVOID ANY OTHER UTILITIES 
NOT SHOWN Wl-ICH MAY BE AFFECTED BY Tl-E 
IMPLEMENTATION OF THIS PLAN. 

2. PROTECT ALL EXISTING FENCES UNLESS OlliERWISE 
INDICATED. 

3. HAND/VACTOR EXCAVATE WITHIN DRIP LINES Of 
VEGETATION TO REMAIN, WITHIN 2 FEET OF 
STIRUCTURAL FCUNOATIONS, AND WITHIN 2 LATERAL 
FEET OF UNDERGROUND UTILITIES. 

4. REPAIR, AT OWN EXPENSE, ANY DAMAGE TO CITY 
INFlRASTRUCTURE OR PRIVATE PROPERTY CAUSED BY 
CONSTRUCTION ACTIVITIES, AS DIRECTED BY THE CITY. 

5. REMOVE ALL STUMPS, ROOTS, FOUNDATIONS AND 
PLANKING EMBEDDED IN THE GROUND WITHIN THE 
LIMITS OF WORK TO A MINIMUM DEPTH OF 2 FEET 
BELOW SUBGRAOE, 2 FEET BELOW EXISTING 
GROUND LEVEL. OR TO LIMIT OF EXCAVATION, 
WHICHEVER IS LOWEST. DISPOSE GRUBBED 
MATERIALS IN lHE SAME MANNER AS CONTAMINATED 
MATERIAL(S). 

DEMOLITION LEGEND: 
IZ~I EX PAV TO BE REMOVED 

~ EX SW TO BE REMOVED 

--+h1-1 -HI/- EX FENCE/GUARDRAIL TO BE REMOVED 

X X X X EX UTILITY TO BE REMOVED 

- • • - CONTAMINATED SOIL EXCAVATION UNIT (EU) 

2C 10 0 20 40 

SCALE IN FEET 

REMOVE FENCES ANO GATES. 
FROVIDE NEW FENCE PER STID PLAN 
j450A, TYPE 3, 'MTH "V" ARMS 

@ 
AND 6 - STRANO BARB WIRE, AND 
J\EW GA TES PER STD PLAN H450C 
WITH VERTICAL ARMS AND 
3- STRAND BARB v.IRE, AT EDGE OF 
R/W UPON COMPLETION OF 
BACKFILL. 

@ REMOVE EXISTING GUARDRAIL AND 
POSTS. 

@ PROTECT EXISTING BOLLARDS. 

® REMOVE ECOLOGY BLOCKS. 

@ SAWCUT ASPHALT CONCRETE, FULL 
DEPTH. 

@ REMOVE ASPHALT PAVEMENT ANO 
RECYCLE OFFSITE. 

® SUBTITLE 0 EXCAVATION TO 15" 
DEPTH FROM EX GR. 

@ EXCAVATE ANO DISPOSE SUBTITLE 0 
SOIL TO ELEV. INDICATED. 

® 
EXCAVATE AND DISPOSE ASPHALT 
.ANO UNOERL YING SUBTITLE C SOIL 
TO ELEV. INDICATED. 
UPON COMMISSIONING Of NEW 

@ 
STORMWATER OUTFALL. REMOV:: 
.AND DISPOSE Of EX STORAGE 
TANKS OR SALVAGE TO O'ltto/ER AS 
DRECTEO BY ENGINEER. 

@ REMOVE CONCRETE WEIGHTS 

® REMOVE POST 

® REMOVE PVC PIPE AND PLUG HOLE 
IN MANHOLE 

lO 
0 

°' ,.... 
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Appendix B: 

 

-Sample Forms- 
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Seattle City Light – Terminal 117 Adjacent Streets Cleanup & Stormwater 

Infrastructure 

Gary Merlino Construction Co., Inc. (GMCC) 

Traffic Control Plan Narrative 

All streets impacted by this project are non‐arterial; therefore TCPs are not reviewed by SDOT.  GMCC is 
submitting them for reference as part of the Removal Action Work Plan for the above project. "Excerpts 
from the City Standard Specifications are provided in Attachment 1.  Topic include, but are not limited 
to, traffic control, parking, managing construction impacts, maintaining property access, mail service, 
emergency services, and garbage collection." 
 

Provisions per Section 1‐07.35(1)I: 

1. Street Use Permits ‐ Street use permits will only be necessary if GMCC needs to occupy areas in 

the R.O.W. but outside of the project limits.  This is not anticipated.  If this becomes necessary at 

some point, copies of the permits will be sent to SCL.  The project itself is falls under the SDOT 

Street Improvement Permit, project #179051.     

 

2. Traffic Control Issues on Nearby Rights‐of‐Way ‐ No issues are anticipated on nearby rights‐of‐

way.  If this changes, additional TCPs will be submitted. 

 

3. On Site Traffic and Pedestrian Control Measures ‐ Traffic control will be put in place per the 

attached plans.  All signs & distances will be per the Seattle Department of Transportation 

Traffic Control Manual (SDOT TCM) and the Manual of Uniform Traffic Control Devices (MUTCD).  

Pedestrians will be detoured to the same routes as traffic.  When pedestrians must travel 

alongside work zones to access residences or businesses, separation will be clearly made with 

temporary fence or traffic delineators w/ rope or caution tape.  Haul routes within the project 

limits will be changing regularly.   Pedestrians will be routed to minimize crossing where 

construction vehicles travel.   

 

4. Site Access and Security Measures ‐ The work zone will be clearly delineated with traffic 

barriers to deter public entry.  A daily field log will be maintained documenting all workers and 

visitors entering and leaving the site. See the Site Specific Health and Safety Plan as well as the 

Project Work Plan for additional controls to be in place during contaminated soil removal.    

 

During non‐work hours, open excavations within the work zone will be covered with steel sheets 

or have temporary fence placed around them.  All vehicles and conex boxes will be shut and 

locked.  Reasonable effort will be made to group machines together and face all fuel tanks 

toward a street or populated area to make suspicious activity visible. Pedestrian pathways will 
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be checked to ensure they are clear and well marked.  Also, hitches for towable equipment will 

be locked or disabled. 

 

5. Access for Businesses, Residences, & Emergency Vehicles ‐ This project will involve constant 

communication with adjacent property owners.  We believe the manner we have scheduled this 

project will keep impacts to a minimum.  That being said, the scope of work for this project 

involves removing soil several feet deep to the right‐of‐way limits.  During this time access from 

the street side will have to be blocked.  The majority of the residences and business have access 

from the rear and/or adjacent streets.  For example, the South Park Marina has access to and 

from the Northwest that can be used.  This is shown in our TCP for Work Zone #1.  We will 

provide alternate access to the few residences & businesses that do not have existing secondary 

access.  This will be accomplished by constructing temporary pedestrian paths with gravel 

and/or cold mix asphalt.  The paths will have to shift during the many elements of work to be 

performed.  An example of a selected residence is attached.    

  Our approach to constructing the project one street at a time reduces the duration of 

impacts.  We will work closely with SCL community outreach personnel as well as directly with 

property owners for coordination of access and special requests.  The postal service will be 

contacted to coordinate access for mail delivery  and we will coordinate access for garbage 

pickup with each property owner. 

  Emergency vehicle access will be maintained.  Emergency services will be notified of all 

street closures. There will be times that there is a deep  excavation or an Exclusion Zone set up 

across the width of the right‐of‐way.  Width does not allow for a through traffic lane to be 

maintained.  At these times, emergency vehicles will be  able to access from either end of the 

street.  
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Work Zone 1 ~ 
~ 

DErOUJt 

+ 

3 SULLIVAN ST---
I I 

S Sullivan St 

CLOSED 
S Cloverdale St 

10 ....__ __ _. 

' -- Lfu' 

' ?-: ~ :·-~= : S CLOVERDALE ST--------1 
-r----L.:· ~~~~ '=~~~===:+===~===:I; ' ' !lHf! ~r 

I 
I I 

lcnJ 
•W . _______ __,,, > 

GMCC will coordinate with local residents & Businesses 
regarding temporary closures and routes to accommodate 
Business Access. 

STREET 
CLOSED 

~ 

--~--------~~---~;--~---:---"iii~====~ ~ S~D~O~-N=-o=v=-A~-N~S~T:.::-=-=-=-=-=-=-=:$~==:;:~======================~~s~~~~==~===::::=-...i 
J~I 

Gary Merlino Construction Co., Inc. 

Traffic Control Plan Information 
Submittal Date: 

Project: Terminal 117 

Location:8500 Dallas Ave. South of 16th Avef 
SOOT Project: 179051 
Contact: Eduardo Sanchez 

Contact Phone: 206-786-2152 
Scope of Work: Demo & Restoration 

Dates:TBD 
Working Hours: 7:00am - 4:00pm 

Metro:GMCC will Coordinate with 
Metro Regarding Stop Relocations, 
Deactivations, and Closures 

Traffic Control Plan Notes 
• Open txcavat'°"5tobe~e:red lt'ldsecur~ at the end of each wotldncUy 
• Tr•vel lanes totnainUiln U ' width mWiirn-um 
• TCP deviots ilnd sctvp shall confonn to SOOT TCM •nd MUTCO 
• Work zoM- to be delnuted by c~rr~s.fbarriudesl{endng 

SOOT TCM = Seattle Department of 
Transportation Traffic Control manual 

MUTCD = Manual of Uniform Traffic 
Control Devices 

b $ $1 = Work Zone 
Including Staging 

= Direction of Traffic 

I !» "° =- :=:, 1S '° JOXlO 

I 150 150 75 150 200 I::" =-:, 20 50 JOlOO 

• ... 350 ,.. ""' ... :::"" :=:, "' .. _ .. 

ROAD CLASS OEFINITIONS 
CLASS I - Central Business District, University District 
CLASS 11 - AIW\al StroelS 
CLASS 111 - Al paroally or tul controlled access arterial streets 

• Advance warning sign spacing depends on avaiabili!y ol curb space 

··Vertical barricades. cones. tubular guideposts 
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3 SULLIVAN ST---
S Sullivan St 

S Cloverdale St 

' -- Lfu' 

I I 

I 
I I 

lcnJ 

~ ~ I Work Zone 2 ~ 
~ ~,~~-~~~~~~~~~~~____. 

h~ ~~~~~~~~~~~~ 
'~ GMCC will coordinate with local residents & Businesses 

~)'- regarding temporary closures and routes to accommodate 

en. 

fr==========-=-=-=.::i.c::;;;;::::;;;;:;;:::::::::::========-:;:==~~~~~~~i 
~ .... 
co ,.... 

Business Access. 

STREET 
CLOSED 

,.... 

•W . ______ ___,,~ ~ 
~-===~==:::;:~~~~S~DONOVANsT::=::::::=:=t=:::=:::::::::§~~::::::~~~~==~=::::=:: 
~ 

I,...' 

1~-ST-R-EE_T_ 
CLOSED 

\ 
\ 

Gary Merlino Construction Co., Inc. 

Traffic Control Plan Information 
Submittal Date: 

Project: Terminal 117 

Location:8500 Dallas Ave. South of 16th Avef 

SOOT Project: 179051 
Contact: Eduardo Sanchez 

Contact Phone: 206-786-2 152 

Scope of Work: Demo & Restoration 

Dates: TBD 

Working Hours: 7:00am - 4:00pm 

Metro:GMCC will Coordinate with 
Metro Regarding Stop Relocations, 
Deactivations, and Closures 

Traffic Control Plan Notes 
• Open txcavat'°"5tobe~e:red lt'ldsecur~ at the end of each wotldncUy 
• Tr•vel lanes totnainUiln U ' width mWiirn-um 
• TCP deviots ilnd sctvp shall confonn to SOOT TCM •nd MUTCO 
• Work zoM- to be delnuted by c~rr~s.fbarriudesl{endng 

SOOT TCM = Seattle Department of 
Transportation Traffic Control manual 

MUTCD = Manual of Uniform Traffic 
Control Devices 

b $ $1 = Work Zone 
Including Staging 

= Direction of Traffic 

I !» "° =- ~' 1S 30 JOXlO 

I 150 150 75 150 200 c:::"' ~' 20 50 JOlOO 

• "" i>so ,.. ~"' ... ::::"" ~. JO .. _ .. 

ROAD CLASS DEFINITIONS 
CLASS I - Central Business District, University District 
CLASS 11-AIW\al StroelS 
CLASS 111 - Al paroally or tul controlled access arterial streets 

• Advance warning sign spacing depends on avaiabili!y ol curb space 

··Vertical barricades. cones. tubular guideposts 
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3 SULLIVAN ST---

S Sullivan St 

S Cloverdale St 

' -- Lfu' 

I I 

I I 

lcnJ 

Work Zone 3 ~ ~ I 
~ 
~ ~,~~-~~~~~~~~~~~----' 

h~ .----~~~~~~~~~~~ 
'~ GMCC will coordinate with local residents & Businesses 

~)'- regarding temporary closures and routes to accommodate 

STREET 

CLOSED 

Business Access. 

w 
> ,<t. 
~ ..... 
I' ,.... 

•W . 
-------""'~ ~ 

~~:=;;;;;t==::::::~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I,...' 

CLOSED 

Gary Merlino Construction Co., Inc. 

Traffic Control Plan Information 
Submittal Date: 

Project: Terminal 117 

Location:8500 Dallas Ave. South of 16th Avef 

SOOT Project: 179051 
Contact: Eduardo Sanchez 

Contact Phone: 206-786-2 152 

Scope of Work: Demo & Restoration 

Dates: TBD 

Working Hours: 7:00am - 4:00pm 

Metro:GMCC will Coordinate with 
Metro Regarding Stop Relocations, 
Deactivations, and Closures 

Traffic Control Plan Notes 
• Open txcavat'°"5tobe~e:red lt'ldsecur~ at the end of each wotldncUy 
• Tr•vel lanes totnainUiln U' width mWiirn-um 
• TCP deviots ilnd sctvp shall confonn to SOOT TCM •nd MUTCO 
• Work zoM- to be delnuted by c~rr~s.fbarriudesl{endng 

SOOT TCM = Seattle Department of 
Transportation Traffic Control manual 

MUTCD = Manual of Uniform Traffic 
Control Devices 

b $ $1 = Work Zone 
Including Staging 

= Direction of Traffic 

I )>$ loo =- =• 1S Oo JOXlO 

I 150 150 75 150 200 c::"' i=-:, l20 ~ JOlOO 

• ,.. !>so ,.. ""' ... :::"' I=';', lio .. i-.. 

ROAD CLASS DEFINITIONS 
CLASS I - Central Business District, University District 
CLASS 11-AIW\al StroelS 
CLASS 111 - Al paroally or tul controlled access arterial streets 

• Advance warning sign spacing depends on avaiabili!y ol curb space 

·· Vertical barricades. cones. tubular guideposts 
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Work Zone 4 ~ ~ I 
~ 
~ ~,~~-~~~~~~~~~~~____. 

h~ ~~~~~~~~~~~~ 

3 SULLIVAN ST---
I I 

S Sullivan St 

S Cloverdale St 

' -- Lfu' 

<@> __ 

I I 

lcnJ 

'~ GMCC will coordinate with local residents & Businesses 
~)'- regarding temporary closures and routes to accommodate 

Business Access. 

STREET 
CLOSED 

LOCAL 

ACCESS 

t PARKING 

.:~=-~ ~ 

STREET 
CLOSED 

•W . ______ ___,,~ ~ 
~~~====::-~c;~=====~s~o6NOVANST====~s~====~:::::::~~===~~~~~~==:::::=-_.i 
~ . .. 
I~' 

LOCAL 

ACCESS 

ONLY 

STREET 
CLOSED 

Gary Merlino Construction Co., Inc. 

Traffic Control Plan Information 
Submittal Date: 

Project: Terminal 117 

Location:8500 Dallas Ave. South of 16th Avef 
SOOT Project: 179051 
Contact: Eduardo Sanchez 

Contact Phone: 206-786-2 152 
Scope of Work: Demo & Restoration 

Dates:TBD 
Working Hours: 7:00am - 4:00pm 

Metro:GMCC will Coordinate with 
Metro Regarding Stop Relocations, 
Deactivations, and Closures 

Traffic Control Plan Notes 
• Open txcavat'°"5tobe~e:red lt'ldsecur~ at the end of each wotldncUy 
• Tr•vel lanes totnainUiln U ' width mWiirn-um 
• TCP deviots ilnd sctvp shall confonn to SOOT TCM •nd MUTCO 
• Work zoM- to be delnuted by c~rr~s.fbarriudesl{endng 

SOOT TCM = Seattle Department of 
Transportation Traffic Control manual 

MUTCD =Manual of Uniform Traffic 
Control Devices 

b $ $1 = Work Zone 
Including Staging 

---... : = Local Access 

= Direction of Traffic 

I !» "° =- ~' 1S 30 JOXlO 

I 150 150 75 150 200 c:::"' ~' 20 50 JOlOO 

• "" i>so ,.. ~"' ... ::::"" ~. JO .. _ .. 

ROAD CLASS DEFINITIONS 
CLASS I - Central Business District, University District 
CLASS 11-AIW\al StroelS 
CLASS 111 - Al paroally or tul controlled access arterial streets 

• Advance warning sign spacing depends on avaiabili!y ol curb space 

··Vertical barricades. cones. tubular guideposts 
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~ 
~-

CLOSED 

Work Zone 5 

STREET 
CLOSED 

STREET 
CLOSED 

GMCC will coordinate with local residents & Businesses 
regarding temporary closures and routes to accommodate 
Business Access. 

Gary Merlino Construction Co., Inc. 

Traffic Control Plan Information 
Submittal Date: 
Project: Tem1inal 11 7 

Location:ssoo Dallas Ave. South of 16th Av~ 
SOOT Project: 17905 I 

Contact: Eduardo Sanchez 

Contact Phone: 206-786-2 152 

Scope of Work :Demo & Restoration 

Dates: TBD 

Working Hours: 7:00am - 4 :00pm 

Metro: GMCC will Coordinate with 
Metro Regarding Stop Relocations, 
Deactivations, and Closures 

Traffic Control Plan Notes 
• Open elltavalJOn~ to be covered and secured at tM end of e.aeh worlung day 
• Trnd Lants10 maintain 11' width minimum 
• TCP device:s and setup shall conform to SOOTTCM and MUTCD 
• \Vorlc zone to be dellne.ated by cones/barroels/barr1c.ades/fendng 

SDOT TCM = Seattle Department of 
Transportation Traffic Control manual 

MUTCD = Manual of Uniform Traffic 
Control Devices 

"\. "\. ~ = Work Zone 
Including Staging 

= Direction of Traffic 

$! WARNING SIGN 

i? SP~ 
~ FEET 

~ "' 8 c 

TAPER CtowH:l.llJNG Clt.....et SPAICING IN 

l.E~~ (I.) ,__vata._rrrr=,~--"-"~---' w.......c 
FEET BMRIC.IDES OlltER"" SfGN 

& DRUMS Miff S«Ze c.n.-. t--~-+--~--ilN INCHES 

I ISO 150 175 150 tzOCl ::- =:;t l20 50 !Jox30 

• JSO '350 J350 50 IS-to ::-0 ::': 2 l30 eo 14sx48 

ROAO CLASS DEFIN IT IONS 
CLASS I - Central Business D istrict, University District 
CLASS 11 - Arterial Streets 
CLASS Ill -AJI partially or full conlrolled access arterial streets 

• Adv1nce warning sign spacing depends on availability of curb space 

...... Vertical barrieades, cones. tubular guideposts 

Page# 5 ofS 
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'" 

Residence w/out 
alternate access 

Alternate 
Parking 

!Property Access Example - Step 1 

• 

Exclusion Zone 
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'"'• 

" 

'" 

Residence w/out 
alternate access 

Coordinate w/ property 
owner for timing of soil 
removal at access point 

Alternate Parking • 
Short duration, used 
only when actively 
working in pedestrian 
path shown in Step 1 

!Property Access Example - Step 2 

Exclusion Zone 
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S Sultivan SI 

S Cloverdolo S t 

I 
I 

' I' : I 

ONSITE HAUL ROUTES 

Work Zone 1 A 
GMCC will coordinate with local residents & Businesses 
regarding temporary closures :111d routes 10 accommodate 
Busi11css Access. 

STREET 
CLOSED 

Export Trucking 
Inbound 

Outbound 

Import Trucking 

Inbound 
Outbound ___ _. 

1-1 
I 

Traffic Control Plan Information 
Submittal Date : 
ProJect: Tcmun•I II 7 
Locatlon:UOO O.Jlu "'c Soud> of t6'h "' 
SOOT ProJect: 1790~t 
Contact: Edu:udo S:anchl=z. 
Contact Phone: 206-786-1152 
Scope of Work: Demo & Rcnor•110<1 
Datu: TOO 
Workln1 Hours: 7'll0am • • OOpcn 
Metro:GMCC will Coordinate with 
Metro Regarding Stop Relocations. 
Oeactivatlons. and Closu1es 

Traffic Control Plan Notes 
. ....,_ .. ,,_..,..,......,_ ........... _ .. _ ..... _.. .... 
., ..... __.. • .......i.11· ...... -
•ICJ'_l .... lfMf.,.... ......... TtM-WKI> ·--................. ~ .. --~ t 

SOOT TCM • S.0111e Oeponm<nl ol 
Transpof1ation Tr8ffic Conttol manual 

MUTCO • Manual ol UnHorm Tr
Conlrol Oe...icot 

. work Zone 
Including Staging 

• Direction of Traftic 

lll:o.11.Dcu..tll>UIHITIQH.S 
QMll-c-nl~'°''"""'"'*""""~ C&.ilt&I•-............. 
QASS•--~-a..a ................. ...... ......... ......, ................... ....,...., ....... _ 

..... ~~ .. ..,,. ..... ~-l\ 

Page# lof5 

 
4-1023



 
4-1024



~ARKING! 

S Clovordale SI 

Export Trucking 
Inbound 

Outbound ___ _.. 

Import Trucking 

Inbound 

Outbound ----

Traffic Control Pl 
. - ··-- an Notes : :;:::;.··;::;:~..::...-.:.:: .... -....... , .... 
• ~-... ::.:::--•tt.OOtttM ..... "°""Cf ,. 

-~~~ 

SDOT TCM • Se 
Transportation 1,:: gepanrnent of ontrolmanual 

MUTCO• MM Con!tol Oevice:DI or Unif<M'm Tmfftc 

1---'' = Work Zone 
Including Staging 

= Direction of Traffic 

Page# I of S 
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ONSITE HAUL ROUTES 

Work Zone 2 I 
GMCC w;tl <OO«I;~" . ®-~ ~gonlmg "mP~'Y d w"h kx•l ~;.i.,,0 & B . 00 CM"=•• co. ·~ w~ A<=< '"~ M"oo'"" w•~"~ T,.ff · 

. ~ccommodate s ic Control Plan Inf ubmlttal Date· ormation 

Export Trucking 
Inbound 

Outbound 

Import Trucking 

Inbound 

Outbound ----""'-

·~ I STREET 
CLOSED 

\ 

Proje ct: Tennuu;I 117 

Location 8SOO 0•11•• Av. . 
SOOT Project : 1790' o. Sou1h ofl61h "' 

Cont • "I C act. Eduardo Sauch...z 
ontact Phon . o 

Scope o f w :: -06
·786·2152 

Oates:TBD or · DemD &. RC'uor;uion 

Working Hours· 7·00 
M etro:GMCC ~ii; Cam . 4:00pm 
Metro Regardi oordmate with 
Deactivations nag dSt Cop Relocations 

• n losures • 

Traffic Control Pl . _ an Notes 
: :~2:!=-'!:.':;.::.--=:·--....... 0(._ 
' w.-.-•"':;::::::=.:.,.~.:--wrco __......_ 
SOOT TCM • SeatU ~ 
Transpon ation Traffi o Oepattment or 

ic Coolrol manual 

MUTCO • MIM1 ConVol Dtvl<:4~al 01 unKOl'm Trame 

= Work Zone 
Including Staging 

= Direction of Traffic 

Page # 2 ors 
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3 SUJ-LIVAN ST 

S Sulhvan SI 

S Clovordalo S i 

- ....- ~. = 

I 
I 
I 
I 

' I I 
I I I 
I I . I 
~ !I I 
1 I I 
I ';J." "/' • •, I ~ I 
' ~ • I 
I I 

• I I 

Ji. ~ ,.I 
J I 

I I 

I I 
I r 
I I 
J I 

I ' / 

1. I 

'. '1 
I 

STREET 
CLOSED 

ONSITE HAUL ROUTES 

$ )'1t,$_.__I __ W_o_rk_ Z_o_n_e_3 _ __, @ ~"~·~~· '" 
'h~ ~=-....,,..,----,,:-----:-:-....,..-.,..........,....,..-.....,......,,,....-~~ 
~~ GMCC will coordinate with local residents & Businesses 

$)' regarding temporary closures and routes 10 nccommodmc 

STREET 
CLOSED 

Business Access. 

Export Trucking 

Inbound 

Outbound 

Import Trucking 

Inbound 
Outbound ___ _. 

Traffic Control Plan Information 
Submittal Date: 
Profect: T<munll 117 
locatlon:UOO O•llas A•e S°"'h of 161h A• 
SOOT Project: 1790SI 
Contact: Edu.udo S111<hez 
Contact Phone: 206-786-2 1~2 

S<ope of Worlc: 0.1no & R«tonuon 
Dates:TBD 
Worltlns Hours: 7:00.nt • 4:<10ptn 
Metro:GMCC will Coord inate with 
Metro Regard ing Stop Relocations, 
Deactivations. and Closures 

Traffic Control Plan Notes 
. 0....-......... _ .. _ _..,. .... - .. . --. ... , ,, ..... ~ ... _,1_11_ 
• t(ll.,....1 ... 111~~ ........ 100tf(M .... llllr.ll'tO . ...... _ ... "'.,._*"'"""-~~ 

SOOT TCM • Seattle Oepattment ol 
Tronspcrtallon Traffic Controt manual 

MUTCO • Manual of Unlfotm Traffte 
Cot1lrol 0.vi«s 

= Work Zone 
Including Staging 

2 Direction of Traffic 

ltOllDCWICUltallQttS 
Cl.ASSl• C.,. .. ._f'IM,Cittlld......,~O.lr<tl 
Ci.ASSl - Mlr..is...4s 
Cl.A$SI • 41,.,.....0flACIOr*OIMtCCltM~ ...... 

'AOY~•'tfMlllO'l ............. M ... ~elcurto..-

'' V..willMfl'IC .... ..,... ....W ........ 

Page# Jors 
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ONSITE HAUL ROUTES 

• • .s.,., I Work Zone 4 <iJJ ({itLl,,,~,""'""' 
~L-))-.~-.. -------------G- M_C_C_ w_i_ll_c_o_o_rd_i_n-at...Je with local residents & Businesses 

~ .S)- regarding temporary closures and routes to accommodnte 

S Sulhvan SI 

S ci.ovordale St 

;;;;_..,....::.;:; c:=;;;:::::=::::::::_:"· rii' 1ilii~:;;:::::;;;;;==-===--===:___
_..z. ~ 

___ -_-_-_-:.__} 

m•JJ 

~ J1 i 
T , 

~--

~m 
I 

lcn1 
•W · 
> '--

VERD LE ST 

~I 

Business Access. 

Export Trucking 
Inbound 

Outbound ----+ 

Import Trucking 

Inbound 
Outbound ----+ 

~\ 

Traffic Contro l Plan Information 
Submittal Date: 
Project: Tcnn111•I 117 
Location :SSOO Dall» Ave. Soooh of 16th A• 
SOOT Project: 1790Sl 
Co nta ct: Edu:m_lo SandH:l. 

Contact Phone: 206-786·2 t~2 

Scope of W ork: Demo&. Rcsiouu ion 
Dales:1'0D 
Working Hours: 7:00.m • 4:00pn1 

Metro:GMCC will Coordinate w ith 
Metro Regarding Stop Re:ocations. 
Deactlvotions, and Closures 

Traffic Control Plan Notes 
. ........ """""'°"' ... (---~ ...... - ..... 111 ............. 

0 11.....i~··-1•....,.-. ,~ ......... "" ........ *""-•*''(llol .... """"'(0 . ..... ,_ .................... --.~-. 
SOOT TCM - Seatue Oepa<11TlOf'I of 
Transportation Trame Cootrol manual 

MUTCO • Manual of Un1foun Traffic 
Coolrol Oe>Aces 

=Work Zone 
Including Staging 

• Local Access 

= Direction of Traffic 

fllCMCtASSllUlifllOt4l 
CU.SSl-Cenni8in.1MHD.ilnd,~Oilsd 
ClASSN~~S..... 

Cl.A$Slll·All~or-..~11tc.tt......WM1Mtr 
'N/.~•l'fW9"9n~0.,...otCW11'o'MllllilvCJl(.111114*" 

··v..wa~~....,....,.. 

Page# 4ot6 
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--<=o;;;;;:::::::=::=--..:S DONOVAN ST 

-----========-~~-

ONSITE HAUL ROUTES 

Work Zone 5 

GMCC will coorclinn1e wi1h 11>Cal rcsidenls & Busincssc, 
regarding tcmpornry closures and rou1cs 10 accommod11tc 
Business Access. 

Export Trucking 
Inbound 

Outbound 

Import Trucking 

Inbound 

Outbound ---... 

STREET 
CLOSED 

\ 

cld'¥1 
Gory Mui/no Construct ion Co., Inc. 

Traffic Control Plan Information 
Submltt~I Date: 
Project: 1'<nmn;I 117 

locatlon>l50() l.lolld.< Ave. Soulh ot l6d1 Av 

SOOT Project: 179051 
Contact: l:duardo Sand ia 

Contact Phone: :!00·1ll6-2 tSl 
Scope of Work:D<nw& R<>1cu11un 
01tH : TBD 
\Yorklns Hours: 7 oo.m • 4 OOpm 
Metro: GMCC will Coordinate with 
Metro Regarding Stop Relocations. 
Deacuva lions. and Closures 

Traffic Control Plan Notes 
. o.... ..... - .... - .... - .......... 11 ............. - .... ... 
' ''"""1- •• - .... , ......... _ 
• fl••OOlt•--..... ~•WIOIKJol....iMll'C'9 ·--... ....._ ..... ~...,. ........... .,,,..... 
SOOT TCM • Soanie Depanmenl ol 
Trln.q'.)OflaLon Tr1trlc Conttot manual 

MVTCD • - of UnllOfm llllfflC 
ConlnllO-H 

= Work Zone 
Including Staging 

- • • Direction of Traffic 

MOADQ.AllOlriHlftOHS 
QMll·C_,.,...,.....,~~~ 

CV.SS• • AirWW SW-.a 
ClMl•-M~ .. -..~~ ....... -. ... .,,.. .... ~ .................... ~ ...... .... 

.. ¥ ...................... ..... ......... 

Page# s.1s 
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ATTACHMENT 1 
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AWARD BOOK 

CITY OF SEATTLE 
Seattle 
City Light 

IMPROVEMENT OF: TERMINAL 117 ADJACENT STREETS CLEANUP & 
STORMWATER INFRASTRUCTURE 

SPEC. No.: 3567 
FUNDED BY: SCL and DOE 
PW#: 2014-012 
ORDINANCE #: 124349 

(REBID) 

ADVERTISE: 

BIDS OPEN: 

November 24, 2014 

December 17, 2014 

SEATTLE, WASHINGTON 

THE BIDDING DOCUMENTS (DRAWINGS AND 
SPECIFICATIONS) AND THE ISSUED ADDENDA 
HAVE BEEN MERGED INTO ONE CONFORMED 
SET OF DOCUMENTS FOR THE CONVENIENCE 
OF THE CONTRACTOR. IF INCONSISTENCIES 
OR AMBIGUITIES BETWEEN "CONFORMED" 
DOCUMENTS AND THE ADVERTISED CONTRACT 
DOCUMENTS ARE FOUND, THE ADVERTISED 
CONTRACT DOCUMENTS SHALL PREVAIL. 
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The Contractor and the Owner acknowledge that the provisions of this Indemnification Section 
have been negotiated by them, that the Contractor considered these obligations of this Indemnification 
Section in preparing their Bid, and that the Contract Price reflects this negotiation. 

Neither the requirement that the Contractor maintain insurance, nor the type or amount of any 
insurance maintained by the Contractor, shall be construed as waiving or limiting the Contractor's liability 
under this Indemnification section. 

1-07.18(9) WORKER'S BENEFITS 

The Contractor shall make all payments required for unemployment compensation under Title 50 
RCW and for industrial insurance and medical aid required under Title 51 RCW. If any payment required 
by T itle 50 or Title 51 is not made when due, the Owner may retain such payments from any money due 
the Contractor and pay the same into the appropriate fund. 

For work on or adjacent to water, the Contractor shall be responsible for ensuring workers are 
covered under the Longshoremen's and Harbor Worker's Compensation Act administered by the U.S. 
Department of Labor, or the State Industrial Insurance coverage administered by the Washington State 
Department of Labor and Industries, or both coverages. 

The Contractor shall include in the Bid, all costs for payment of unemployment compensation and 
for providing either or both of the insurance coverages. The Contractor will not be entitled to any 
additional payment for: (1) failure to include such costs, or (2) determinations made by the U.S. 
Department of Labor or the Washington State Department of Labor and Industries regarding the 
insurance coverage. 

The Public Works Contract Division of the Department of Labor and Industries will provide the 
Contractor with applicable industrial insurance and medical aid classification and premium rates. The 
"Request for Release" form of the Department of Labor and Industries is also for the purpose of obtaining 
a release with respect to the payments of industrial insurance and medical aid premiums. 

1-07.23 PUBLIC CONVENIENCE AND SAFETY 

1-07.23(2) PEDESTRIAN CONTROL AND PROTECTION (3-17-14) 

Delete the third paragraph through the end of the Section and replace with the following: 

Where sidewalks are required to be closed by construction, an alternate walkway shall be provided, and 
to the extent reasonably feasible, the walkway should be ADA compliant including curb ramps and 
detectable warnings. 

Where it is necessary to divert pedestrians into the roadway, barricading or channeling devices shall be 
provided to separate the pedestrian walkway from the adjacent vehicular traffic lane. At no time shall 
pedestrians be diverted into a portion of a street used concurrently by moving vehicular traffic. 

At locations where adjacent alternate walkways cannot be provided, appropriate signs shall be posted at 
the limits of construction work zone, and in advance of the closure at the nearest crosswalk or 
intersection, to divert pedestrians to an alternate walkway. 

Physical barricades, in accordance with the current version of the City of Seattle Traffic Control Manual 
and 2009 MUTCD, shall be installed to prevent people with visual impairments from inadvertently entering 
a Work area or closed construction area. Pedestrian access shall be maintained to all properties adjacent 
to the Work area. 

40  
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1-07.28 NOTIFICATIONS RELATIVE TO CONTRACTOR's ACTIVITIES (3-17-14) 

3) City of Seattle - Signage, Parking Pay Stations, Parking Meters: 

Delete the 3) a. first sentence and replace with the following: 

a. Parking Meters. Parking Pay Stations. and sidewalk containing D-22 signage ("Pay R". 
"Pay L'', "Pay H," and "Pay RL" signs and posts ) and "numbered " base plates: ten (10) 
Working Days advance notice is required for the following: 

4) Disruptions to, or service modification requests for METROKC Transit, and South Lake 
Union Streetcar service and facilities: 

Delete and replace the Title and Section 4) with the following: 

4) Disruptions to, or service modification requests for METROKC Transit, Streetcar service 
and facilities, or Sound Transit Link Light Rail service and facilities: 
a. Contact the Construction Information Center (CIC) at 206-684-2732 or 206-684-2785 (for 

non-trolley requests) and 206-684-2792 (for trolley requests) or email 

construction.coord@kingcounty.gov or see the website 
at http://www.kingcounty.qov/transportation/kcdot/Metro T ransit/Construction.aspx for the 
following: 

1) For work resulting in temporary closure/relocation of a bus stop or for work within 
an area of a bus stop that will limit full access to it by coaches and 
pedestrians/passengers, three (3) Business Days advance notification is 
required. 

2) For work resulting in Metro removing any transit facility structure including, but 
not limited to shelters, boards/kiosks and bus stop signs, fifteen (15) Business 
Days advance notification is required. 

3) For work resulting in road closure on which buses operate that will require 
rerouting, ten (10) Business Days advance notification is requested while five 
(5) Business Days advance notification is required. 

4) For work resulting in a full or partial road closure on which a streetcar operates 
that does not require overhead line deactivation or a shutdown to its track 
operation, a five (5) Business Days advance notification is required. 

5) The request for assignment of diesel coaches for electric coaches on electric 
trolley routes on non-Business Days shall be made no later than ten (10) 
Business Days prior to the weekend requested (COB Monday two weeks prior). 
Metro will not grant diesel coach substitutions on Business Days. If line 
deactivation is required see b) below. 

b. Contact METROKC at 206-263-6580 for overhead power wire requests as follows: 

1) Overhead power line modification or outage requests for an electric bus require 
ten (10) Business Days advance notification (by COB Monday two weeks prior). 
Request forms shall be submitted to Construction Information Center (email 
above). Trolley bus overhead deactivation is limited to weekends only (4:30 AM 
Saturday morning until 2:00 AM Monday morning). 

2) Overhead power line modification or outage requests for a streetcar require ten 
(10) Business Days advance notification (by COB ten days prior). Request forms 
shall be submitted to Construction Information Center (email above). Streetcar 
deactivations are limited to non-operational hours during periods when Streetcar 
staff are not testing cars or training new operators. 

3) When working within ten (10) feet of any electric bus or streetcar overhead 
power, ten (10) Business Days advance notification is required. It is the 
responsibility of the Contractor to adhere to Washington Administrative Code 
guidelines in regards to working within the vicinity of high voltage lines. 
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4) Requests for overhead power line modification or outage may have an 
associated cost payable by the Contractor. In addition, outage requests for non
SDOT projects may be subject to a recently-legislated King County Trolley 
Ordinance Fee. The Contractor shall consult with MetroKC to determine costs 
and include such costs within the Bid. Requests may require additional 
information. Approval is dependent on METROKC Transit Power Distribution's 
ability to perform requests (some overhead power line modification requests may 
require more than ten (10) Business Days advance notification). 

c. For Sound Transit Link Light Rail (Right of Way) and power outage requests, call 206-
903-7696. If work affects both rail and busses, the Construction Information Center listed 
above under a. also needs to be notified. 

7) Water Mains, Hydrants, Water Services, and Related Appurtenances 

Delete 7)a.1) and replace with the following: 

1) Within SPU Water Service Franchise Area: Seattle Public Utilities Water 
Operations (206-386-1800). Water Main shutdown notifications and advisories 
regarding fire hydrant status will be given to fire agencies by SPU Water 
Operations. 
a) All Work impacting Water Mains, water service or water service 

connection shall require a minimum of three (3) Working Days advance 
notice to the Engineer. The Engineer will plan and coordinate the 
shutdown with Water Operations. 

b) All Work requiring a shutdown of a Water Main, interruption of water 
service or restricting access to hydrants or valves shall require a 
minimum of five (5) Working Days advance notice to the Engineer. The 
Engineer will plan and coordinate the shutdown with Water Operations. 

c) All Work requiring Water Main shutdowns in commercial, industrial and 
critical service areas and in areas where over 5% of the population 
consists of a specific language group other than English shall require a 
minimum of seven (7) Working Days advance notice to the Engineer. 
The Engineer will plan and coordinate the shutdown with Water 
Operations. 

d) All Work on pavement impacting castings and Structures connected to 
the water distribution or water transmission system shall require a 
minimum of five (5) Working Days advance notice to the Engineer. The 
Engineer will plan and coordinate with Water Operations. 

8) Electrical Safety and Service within SCL Service Area: 

Add new subsection d.: 

d. Streetlight System Inspections: To schedule an inspection for streetlight systems, 
contact SCL at least ten (10) Days in advance. 

10) Chemical, Oil, Hazardous Substance, or other Contaminant Spill or Discharge or Release: 

Delete this subsection and replace with the following : 

10) Chemical, Oil, Hazardous Substance, or other Contaminant Spill or Discharge or Release: 
When the Contractor first becomes aware of an environmental spill, discharge or release of: 
chemicals, oil, hazardous substances, Contaminated Material(s), Dangerous Waste(s), or TSCA 
Waste(s) the Contractor shall immediately notify: 

a. The Engineer always and Seattle Public Utilities 
b. If within SPU service area including watersheds (206) 386-1800, and 
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c. If into Lake Union, Ship Canal, or Puget Sound: 
1) U.S. Coast Guard (206) 217-6001 ) or the National Response Center, 

Washington, D.C. 1-800-424- 8802 (operated 24 hours a Day), and 
2) Washington Department of Fish and Wildlife (425)-313-5660, and 
3) Seattle Harbor Patrol (206) 684-4071 . 

d. If into any side Sewer, sanitary Sewer or combined Sewer if within King County: 
1) King County Industrial Waste (206) 263-3000) Monday to Friday 8:00 AM to 5:00 
PM, or 
2) West Point Treatment Plant (206) 263-3801 at all other times. 

e. If into Storm Drain, sanitary Sewer, combined Sewer, side Sewer, rivers, streams, lakes: 
1) Washington State Department of Ecology (425) 649-7000, and 
2) If within Seattle, the Seattle Surface Water Quality Hotline (206) 684-7587, 

elsewhere the Sewer service as indicated in the Contract, as otherwise indicated 
in permit(s), or the agency having jurisdiction. 

f. For flammable or hazardous materials: Seattle Fire Department 911 . 

13) Underground Utility Locator: 

Delete and replace the phone numbers with: 

811 (or 1-800-424-5555) 

15) U.S. Postal Service Collection Boxes, Mail Receptacles, and other Structures: 

Delete and replace the phone number with: 

206-241-7061 

18) Gas Main, Transmission line, and Service Lateral with the following: 

Supplement with the following: 

Reference Section 1-07.17(1 )A for additional details regarding coordination with PSE when excavating 
near natural gas infrastructure. 

20) Replacement Casting and Covers: For Puget Sound Energy (PSE) replacement 

In the fourth paragraph, delete and replace the phone numbers with: 

425-457-5777 or 1-888-321-7779 

1-07.29 RESERVED (3-7-11) 

Delete this Title and replace with the following new Title and Section: 

1-07.29 FIELD OFFICE FOR THE ENGINEER'S STAFF [400 SF] (3-7-11) [4] 

The Contractor shall provide a field office, a portable trailer for the use of the Engineer's staff, within 5 
Working Days from the Notice to Proceed Date. The field office shall be subject to the approval of the 
Engineer and shall be established at or prior to the pre-construction conference (see Section 1-08.1 (2)A). 

The field office shall meet the following requirements: 

1. The field office shall be a minimum of 10 feet wide (measure on the exterior box dimension for 
portable trailer) with not less than 400 square feet of clear floor space, having at least one door, 
and a window area of not less than 60 square feet. The minimum height from floor to ceiling shall 
be 7 feet. 

2. The field office shall have a solid and level floor with no holes, a weatherproof roof and shall be 
dust-proof, and weather-tight. The interior walls shall be covered with material suitable for 
displaying Contract plans and progress charts, etc. Windows including windows in the doors shall 

43  
4-1042



shall include payment for actual mobilization costs incurred. This shall also include work that has been 
directed to the Subcontractor when the price has been agreed to by the Owner, Contractor and 
Subcontractor, whether the Owner has provided payment or executed a Change Order to the Contractor. 
Amounts withheld are limited to the value of the portion of work that has not been satisfactorily 
completed, with a documented dispute as described in 1-09.14(3). Such withheld amount shall be no 
more than one hundred fifty percent of the disputed amount. 

1-09.14(3) UNSATISFACTORY PERFORMANCE BY SUBCONTRACTOR 

If any work or product is unsatisfactory and subject to withholding of payment, the Contractor shall 
provide written notification to the Subcontractor and Owner of corrective actions required by the 
Subcontractor. Such written notice shall be given as soon as practicable after work has been performed. 

After the Subcontractor satisfactorily completes the corrections, the Contractor shall pay the 
Subcontractor within eight (8) Working Days the remaining amounts withheld, less retainage. Should a 
Contractor find work unsatisfactory without reasonable cause, fail to provide written notification within a 
reasonable time, or otherwise fail to meet the scheduled days herein, the Contractor may be found to be 
in breach of the contract by the Owner, subject to all remedies. 

SECTION 1-10 TEMPORARY TRAFFIC CONTROL 

1-10.2 TRAFFIC CONTROL MANAGEMENT 

1-10.2(5)C GENERAL TRAFFIC CONTROL RESTRICTIONS (6-13-11) 

Supplement this Section with the following: 

The Traffic Control Plan shall be in accordance with the following street and lane closure restrictions: 

Maintain local access at all times. 

Add this new Section: 

1-10.2(5)0 EXCLUSION ZONES (New Section) 

During working shifts, the Contractor shall be responsible for verifying that all persons entering the 
Exclusion Zone are authorized to do so and have been apprised of the site risks and operating 
procedures. Details regarding how the Contractor shall convey this information shall be included in the 
Traffic Control Plan. Specific topics that shall be conveyed to drivers and equipment operators prior to 
their entrance to the Exclusion Zone include: 

1. Limiting engine idling time pursuant to the Green/Sustainable Remediation Plan; see Section 
1.07.35(1 )D. 

2. Staying in the cab of the vehicle unless wearing appropriate PPE. 
3. Refraining from eating, drinking, or smoking within the Exclusion Zone. 
4. Adhering to personal contamination reduction procedures in the event that an operator must 

leave the vehicle while inside the Exclusion Zone. 
5. Adhering to equipment contamination reduction procedures when leaving the Exclusion Zone. 
6. Leaving windows raised on closed cab vehicles and adjusting the vehicle airflow to recirculate 

when in the Exclusion Zone. 
7. Ensuring loads of Contaminated Material(s) not designated as dangerous waste or TSCA waste 

have a minimum of 12-inches freeboard prior to leaving the site. 

The Contractor shall also provide signage at the Exclusion Zone entrance to convey the above 
information. 

In the event that drivers and equipment operators are not adhering to the above protocols, the Owner will 
coordinate with the Contractor to modify its procedures. Modifications may include, but are not limited to, 
additional or more prominently displayed signage, replacing or adding additional spotters, and/or revised 
training procedures for drivers and operators. 
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1-10.3(1)C TRAFFIC CONTROL PEACE OFFICERS 

In the sixth paragraph, delete everything after "showing the hours actually worked". 
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SECTION 1-04 SCOPE OF WORK PAGE 1 -27 

1-04.11 PROJECT CLEANLINESS AND FINAL CLEANUP 

The Contractor shall keep the Project Site clean and remove debris, refuse, and discarded materials of any kind 
resulting from the Work. 

Disposal of waste shall be in accordance with Section 1-07.3 and all applicable provisions of the Contract. 

The Contractor shall also perform final cleanup as provided in this Section. The Engineer will not establish the 
Physical Completion Date until final cleanup is completed. The street Right of Way, Material sites, quarry or pit sites. borrow 
sites, sites used for temporary waste storage, and all other areas the Contractor occupied to do the Work shall be left neat, 
clean, and presentable. The Contractor shall not remove warning, regulatory, or guide signs unless approved otherwise in 
writing by the Engineer. In the event that the Contractor shall fail to complete clean-up, the Owner. after providing five (5) 
Days notice, may complete the clean-up and deduct the costs thereof from moneys due or to become due to the Contractor. 

The Contractor shall: 

1. Remove and dispose all rubbish, surplus Materials not identified as salvage by the Owner, discarded 
Materials, falsework, piling, camp buildings, temporary structures, Equipment, and debris; 

2. Remove from the Project Site, all unneeded rock, aggregate and similar material left from grading, surfacing, 
or paving unless the Contract specifies otherwise or the Engineer approves otherwise; 

3 . On all concrete and asphalt pavement Work, clean the pavement and dispose of the wash water and debris 
in accordance with SMC 22.800-22.808, which prohibits such discharges from entering the Storm Drain 
system; 

4 . Sweep and clean structure decks and properly dispose of wash water and debris in accordance with SMC 
22.800-22.808, which prohibits such discharges from entering the Storm Drain system; 

5. Clean out from all Culverts and Storm Drains, inlets, catch basins, maintenance holes and Water Main valve 
chambers, within the limits of the Project Site, all dirt and debris of any kind that results from Contractor's 
operations; 

6. Level and fine grade all excavated material not used for backfill where the Contract requires; 

7. Fine grade all slopes and around all Structure piers, bents, and abutments; 

8. Ensure that the final cleanup of clearing and grubbing disposal sites and borrow sites (Sections 2-01.2 and 
2-1 0.2(2)), and any temporary waste sites created by the Contractor, have been performed in accordance 
with the requirements specified in the Grading Ordinance, permits, property agreements, and the Contract; 

9. Upon completion of grading and cleanup operations at any privately-owned site for which a written 
agreement between the Contractor and property owner is required, the Contractor shall obtain and furnish to 
the Engineer a written release from all damages, duly executed by the property owner, stating that the 
restoration of the property has been satisfactorily completed; 

10. Remove all temporary construction stormwater pollution prevention elements within 5 Working Days after 
final site stabilization, or after they are no longer needed, whichever is later; 

11. Prior to the completion of the Work, all new, replaced and disturbed topsoil shall be amended per Sections 
8-01 and 8-02; 

12. Remove warning, regulatory, or guide signs once removal has been approved in writing by the Engineer; 
and 

13. Clean, remove, and dispose of any debris of any kind that results from Contractor's operations within or 
outside of the Project Site(s). 

All costs associated with cleanup and disposal shall be incidental to the Work and shall be included in the various Bid 
items in the Bid and at no additional cost to the Owner. 
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SECTION 1-07 LEGAL RELATIONS AND RESPONSIBILTIES TO PUBLIC PAGE 1 -49 

unincorporated King County may also be subject to rules and regulations of the local governmental authority having 
jurisdiction. 

Disposal shall comply with SMC Chapter 21 .36, which provides in part that no wastes of the types identified in SMC 
21.36.112 and generated within the City of Seattle shall be disposed of at a facility owned or operated by King County, unless 
specifically agreed by the City and King County. 

Additional options for disposal of wood debris from clearing and grubbing are specified in Section 2-01.2. Any action 
required to comply with any permit and/or any approval requirements at a Contractor-provided disposal site shall be performed 
by the Contractor at no additional cost to the Owner. 

The selection of waste sites and their use shall at all times be subject to the approval of the Engineer. 

1-07.3(2) SUBMITIALS 

At or before the Pre-Construction Conference, the Contractor shall submit to the Engineer a list of proposed disposal 
and recycle sites that shall allow the types of wastes and recyclable Materials that can be reasonably expected from 
examination of the Bid Documents and Project Site including those materials supplied by the Contractor to perform the Work. 

The submittal shall identify each disposal site and recycle site, and the estimated quantities and type of material to be 
disposed of or recycled at each site. The list shall also identify the proposed transporter to be used for each type of waste or 
recyclable material and applicable licenses that may be necessary for transporting the identified or characterized waste. The 
submittal shall specifically identify any Contaminated Material(s) Not Designated as Dangerous Waste(s) or TSCA Waste(s) 
that the Contractor proposes to dispose or recycle. 

The submittal shall also provide a management plan for any wastes that are to be stored on the Project Site prior to 
recycling or disposal. The management plan shall provide procedures to ensure that wastes are stored in a safe, secure 
manner that does not allow for leakage or other releases of waste. Unless otherwise specified in the Contract, the Contractor 
shall submit adequate details indicating where such waste storage is proposed and the proposed controls at each location 
including required signs, placards, labels or other identifying marks. Waste storage areas shall be inspected at least daily. 
Also see Section 1-07.15 regarding spill prevention and control. 

Should additional or alternate disposal and recycle sites, and transporters become necessary during the life of the 
Contract Time, the locations and information for each additional site, and qualifications and licenses of transporters shall be 
submitted to the Engineer for approval at least ten (10) Working Days prior to their use. 

The Contractor shall not dispose or recycle Dangerous Waste(s) or TSCA Waste(s) without prior and specific written 
approval from the Engineer. 

1-07.3(3) CONTRACTOR FOLLOW-UP DOCUMENTATION REQUIRED FOR THE ENGINEER 
The Contractor shall submit to the Engineer within ten (10) Working Days of receipt by the disposal site, two (2) 

copies of each shipment list (also known as "bill of lading" or "transmittal documenf) listing the waste material or materials 
shipped from the Project Site and deposited at the waste disposal site. The submitted shipment list shall have the waste site 
operator's confirmation of receipt of the waste, and the name of the waste transporter. 

The Contractor shall also provide the Engineer with copies of the following documents: 

1. Documentation of disposal as applicable; 

2. Waste sampling and analysis reports as applicable; and 

3. 

1-07.3(4) 

Waste clearance or acceptance forms. 

RECYCLABLE MATERIALS 

The City of Seattle encourages recycling of waste materials as may be permitted. Such materials include asphalt 
concrete, Portland cement concrete, reinforcing steel, aggregate, and other materials. Any revenue obtained or expense 
incurred by the Contractor for recycling shall be the Contractor's alone. 

1-07.3(5) 

1-07.4 

RESERVED 

SANITATION 

The Contractor shall provide and maintain in a clean, neat, and sanitary condition, any accommodations for the 
Contractor and Owner employees that are necessary to comply with the requirements and regulations of the State of 
Washington Department of Social and Health Services and other agencies. The Contractor shall commit no public nuisance 
and, at all times, keep all sites clean, in a neat and sanitary condition, and dispose of all waste in a proper manner. 

1-07.5 

1-07.5(1) 

PREVENTION OF ENVIRONMENTAL POLLUTION AND PRESERVATION OF NATURAL RESOURCES 

GENERAL 

During the life of the Contract, the Contractor shall comply with all provisions of federal, State and local statutes, City 
ordinances and any regulations pertaining to the prevention of environmental pollution and the preservation of public natural 
resources. Pursuant to RCW 39.04.120 such provisions as are reasonably obtainable are set forth below. 

1-07.5(2) WATER QUALITY 

The Contractor shall comply with City ordinances, State, and federal laws and other regulations or rules applicable to 
water pollution occurring in waters of the State and in interstate waters. The Contractor shall: 
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PAGE 1 - 62 SECTION 1-07 LEGAL RELATIONS AND RESPONSIBILITIES TO THE PUBLIC 

1-07.15(1) SPILL PLAN 

The Contractor shall prepare a project specific Spill Plan (SP) to be used until the Physical Completion Date. The SP 
shall be submitted to the Engineer prior to the commencement of any on Project Site construction activities per Section 
1-05.3(5). Occupational safety and health requirements that may pertain to (SP) planning are contained in, but not limited to, 
WAC 296-824 and WAC 296-843. See Section 8-01 for Spill Plan (SP) requirements. 

If potential Contaminated Material(s) or potential Dangerous Waste(s) are discovered during construction, see 
Section 1-07.30. 

1-07.16 

1-07.16(1) 

PROTECTION AND RESTORATION OF PROPERTY 

PRIVATE AND PUBLIC PROPERTY 

The Contractor shall protect from damage or destruction, Real Property within or adjacent to the Project Site including 
improvements thereto and fixtures found under or upon, and all personal property located within or adjacent to the Project Site 
that is not designated for repair, replacement or removal. The Contractor shall ensure that interference with the use of such 
property is minimized. 

The Contractor shall, at no additional cost to the Owner, provide and install safeguards acceptable to the Engineer to 
protect public and private property. If public or private property is damaged or destroyed or its use interfered with by the 
Contractor, the Contractor's agents or the Contractor's employees, such interference shall be terminated and damaged or 
destroyed property repaired and restored immediately to its former condition by the Contractor (unless otherwise directed) at 
the Contractor's expense. Property owners, such as public and private utilities, and railroads, that typically repair or maintain 
their own property, reserve the right to repair all or part of the damage at the Contractor's expense. Should the Contractor 
refuse or not respond promptly to a written request to restore damaged or destroyed property to its original condition, the 
Engineer may have such property restored by other means at the Contractor's expense as permitted by Section 1-05.8. 

The Contractor shall be aware that underground electrical transmission and distribution conduit and ductbanks are 
surrounded with cementitious fluidized thermal bedding that shall not be disturbed. 

The Contractor is alerted to the existence of cast iron Water Main and of thrust block for Water Main within the Right 
of Way. Cast iron pipe joints have been known to develop leakage when disturbed by shifting earth, or excessive vibrations, 
or adverse impacts of any other construction excavation Work. Thrust blocks, typically placed against Water Main tees, 
bends, and dead ends, provide resistance to forces within the Water Main to prevent separation or other conditions that may 
lead to leakage of the Water Main. Thrust blocks typically extend beyond the Water Main and depend both on soil friction and 
on passive soil resistance. The Contractor shall take additional preventative measures both to eliminate adverse impact to 
cast iron Water Main, and to not disturb existing Water Main thrust block and the soils surrounding the thrust block. 

1-07.16(1)A MONUMENT PROTECTION 

Under no circumstances shall work be performed which would remove, adjust. destroy, cover or otherwise make a 
survey point or monument no longer visible or readily accessible without the Department of Natural Resources (DNR) survey 
monument permit. The Contractor shall not remove or destruct any monument until the monument has been tied out and the 
Contractor has provided the Engineer with a copy the Department of Natural Resources (DNR) permit authoring the removal 
or destruction of the monument in accordance with WAC 332-120. See Section 1-07.28 for contact information. 

The Contractor shall protect all monument tie out reference points and witness monuments until the monument has 
been reset and the Contractor has completed the DNRs report form, provided the Engineer a copy, and forwarded it to the 
DNR in accordance with WAC 332-120. 

1-07.16(2) TREE, VEGETATION, AND SOIL PROTECTION 

All trees, vegetation, and soil not designated for removal, shall be left in place and protected from damage. The 
Contractor shall develop a specific Tree. Vegetation, and Soil Protection Plan (TVSPP). The TVSPP shall show location of 
Best Management Practices (BMPs) related to the protection of existing (not designated for removal) and new, trees (including 
roots). vegetation, and soil (See Section 8-01 ). 

Tree and other vegetation not ordered or designated for removal that are destroyed or damaged by the Work as 
determined by the Engineer, shall be replaced or mitigated for the diameter inches of branch and/or root loss by the Contractor 
as the Engineer requires at no cost to the Owner. 

Unless otherwise required, replacements shall be of the same species and, as nearly as possible, the same size as 
the tree or vegetation to be replaced. The Contractor shall allow at least 2 Working Days advance notice for inspection and 
approval of replacement stock by the Engineer_ Where physical limitations prevent full restoration vegetation to mitigate 
damages the Contractor shall be assessed damages as the difference in the dollar value between the tree or vegetation being 
replaced and the tree or vegetation material provided based on the "Guide for Plant Appraisal" prepared by the Council of Tree 
and Landscape Appraisers, current edition should such difference be determined by the Engineer. Damages assessed will be 
deducted from moneys due or that may become due the Contractor. 

Disturbed soils, including but not limited to any areas that had vehicle traffic, materials storage, or vegetation removal 
as well as areas that have been graded, ripped, stripped, or trenched, shall be amended and restored as described in Section 
8-02. 
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SECTION 1-07 LEGAL RELATIONS AND RESPONSIBILTIES TO PUBLIC PAGE 1 -63 

Tree trimming or removal in ROW frontage with overhead power lines and/or tree trimming or removal within 10 feet 
of METRO or Street Car overhead trolley wires requires the advance notification specified in Section 1-07.28. 

1-07.16(3) FENCES, MAILBOXES, AND MISCELLANEOUS ITEMS 

The Contractor shall enclose the work area by installing and maintaining temporary fencing when Work is within 
easements or abuts private property. The Contractor shall be liable for all damages arising from noncompliance with this 
Section. 

The Contractor shall follow all requirements of the U.S. Postal Service for maintenance and relocation of postal 
service, collection, and mail receptacles. Where U.S. Postal Service Structures need to be temporarily relocated, the 
Contractor shall make the notification required in Section 1-07.28. Information to be provided to the Post Office shall include 
the Location l.D. Number included on the box label or, if no label, the street location; date(s) needed for temporary 
relocation(s), and approximate date(s) the area(s) impacted by construction will be completed. All U.S. Postal Service 
Structure relocation will be done by the U.S. Post Office. Access to existing or temporarily relocated postal Structures shall 
not be impaired. Upon completion of the Work which required the relocation of mail receptacles, the Contractor shall notify the 
U.S. Postal Service that the box may be reinstalled. 

Before any Work limits access to, or disturbs existing mail receptacles or newspaper boxes, the Contractor shall 
make the notifications required in Section 1-07.28. The temporary location shall not impair their accessibility and usefulness. 
As soon as possible, the receptacles or boxes shall be reinstalled at their original location, or at other locations directed by the 
Engineer. New supports or boxes will not be required unless the original boxes or posts were damaged by the Contractor. 
Replacement or repairs to supports or boxes damaged by the Contractor shall be at the Contractor's expense. Mailbox height 
shall be in accordance with U.S. Postal Service requirements. 

The Contractor shall protect existing curb, gutter and sidewalk from damage utilizing timber pads if necessary. 

Where sprinkler systems are encountered in the planting strip, the Contractor shall carefully remove the existing 
sprinkler system for reinstallation by the Contractor after the Work in the planting strip is complete. 

1-07.16(4) PAYMENT 

All costs for the protection of property, and for the repair or restoration of damaged or destroyed property, as 
specified in Section 1-07.16, will be considered incidental to the Work. These costs shall be included in the Bid item prices for 
the various Bid items of Work listed in the Bid Form. 

1-07.17 

1-07.17(1) 

UTILITIES AND SIMILAR FACILITIES 

GENERAL 

Locations and dimensions shown in the Drawings for existing facilities and utilities are in accordance with available 
information obtained without uncovering, measuring or other verification. 

The Contractor shall protect from damage private and public utilities including appurtenances thereto, and other facilities 
encountered during the Work. Utilities shall include, but are not limited to, Sewer and Storm Drain systems; water transmission 
and distribution systems; electrical transmission and distribution systems; natural gas distribution and transmission systems; 
telephone, telegraph, telecommunications, and CA TV systems; fiber optic systems; fire alarm systems; petroleum pipe lines; 
steam distribution systems; traffic control systems; power lines; METROKC trolley lines and feeders; rail transit infrastructure and 
appurtenances; pipelines, and pipeline systems, and transmission pipelines, and underground facilities as each are defined in 
RCW 19.122; and other similar facilities and systems. 

Cast iron Water Main and some Puget Sound Energy gas distribution facilities are known to be sensitive to excessive 
vibration, possibly resulting in leakage. The Contractor shall exercise appropriate care when construction is near such facilities 
and shall cooperate with these facility owners in protecting said infrastructure. 

Public and private utilities, or their Contractors, will furnish all Work necessary to adjust, relocate, repair, inspect, or 
construct their facilities unless otherwise provided for in the Contract or as may be ordered by the Engineer. Where it is 
necessary to remove or relocate utilities and facilities in order to accommodate the Work, the removal or relocation may be 
accomplished in advance of construction. If this removal or relocation is performed concurrently with the Work, the Contractor 
shall coordinate the Contract Work with that of the utilities' or facilities' owner or Contractor so as to cause the least possible 
interference with both kinds of work. Where a utility or facility has not been removed or relocated prior to the Contractor beginning 
the Work at the point affected, the Contractor shall note the presence of the facility and immediately notify the Engineer in writing. 

Attention is directed to the possible existence of underground utilities and facilities that are not shown in the Contract. 
The Contractor shall comply with all applicable laws and notify all necessary parties, including the one number locator service, 
upon discovery of any utilities or facilities not shown in the Contract. When the relocation of these utilities or facilities is necessary 
to accommodate the Work, the Engineer will provide for the relocation of these utilities or facilities by other forces, or the 
(elocation shall be performed by the Conttactor as extra Work pursuant to a Change Order. 

The Contractor may encounter side Sewers during Work operations. Side Sewers typically extends from a tee or wye 
connection on a Sewer or Storm Drain to a property. Beyond the property line, the side Sewer may be a single pipe or may 
branch into multiple pipes. Up to date plats of as-built side Sewer constructions are maintained by the SPU geographic 
information systems (GIS) staff. GIS mapping is located at the Department of Planning and Development Side Sewer and 
Drainage counter located at Seattle Municipal Tower, 201h floor, or on-line at the DPD web-site 
(www.seattle.gov/dpd/Site Development) or by e-mail request: sidesewerinfo@seattle.gov. It shall be the Contractor's 
responsibility to locate and protect these existing side Sewers. 
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The Contractor shall use the utmost care not to endanger life or property, cause slides, or disturb the materials 
outside the neat lines of the cross section. Blasting near proposed Structures shall be completed before construction on such 
Structures is undertaken. Explosives shall not be left unprotected along or adjacent to any existing public place. 

The Contractor shall provide advance written notice of the location, date, time and approximate duration of blasting to 
public and private utilities having facilities near the blast site and any other property owner in the vicinity who may be affected 
by blasting operations. Notification shall be sufficiently in advance that affected entities can take steps to protect their property 
from damage. 

1-07.23 

1-07.23(1) 

PUBLIC CONVENIENCE AND SAFETY 

CONSTRUCTION UNDER TRAFFIC 

The Contractor shall make the applicable notification(s) of Section 1-07.28 as may apply, and shall: 

1. Conduct all operations with the least possible obstruction and inconvenience to the public. 

2. Have under construction no greater length or amount of Work than can be continuously and vigorously 
prosecuted properly with due regards to the rights of the public. 

3. To the extent possible, finish each section before beginning Work on the next. 

4. Minimize the disruption of public traffic by: 
a. Permitting traffic to pass through the Work with the least possible inconvenience or delay except in 

those areas where safety and lack of space requires detouring the traffic elsewhere. 
b. Maintaining existing roads, streets, sidewalks, bikeways, and paths that lie next to or inside the 

Project Site limits by keeping them open and in good, clean, and safe condition at all times. 
Deficiencies caused by the Contractor's operation shall be repaired at the Contractor's expense. 
Deficiencies not caused by the Contractor's operations will be repaired by Owner forces at the 
Owner's expense. The Contractor shall also maintain roads, streets, sidewalks, bikeways, and 
paths adjacent to the Project Site when they are affected by the Contractor's operations. Removing 
or repairing any condition resulting from the Work or Contractor's operations that might impede 
traffic or create a hazard including the removal of deposits and debris that accumulates on the 
roadway surface (see Section 1-04.11 ). 

c. If the Contractor fails or refuses to clean the streets, trucks, or equipment as required by the 
Engineer, the Engineer may order the Work suspended at the Contractor's risk until compliance 
with the Contractor's obligation is assured. The Engineer may also order the streets in question 
cleaned by others and such costs incurred by the Owner in achieving compliance with these 
Contract requirements, including cleaning of the streets, shall be deducted from any progress 
payment due to the Contractor. The Contractor shall have no claim for delay or additional costs if 
the Engineer chooses to suspend the Contractor's Work until compliance is achieved. 

d. Maintaining existing, permanent signs and not relocating or removing traffic control and street 
name signs that interfere with construction until absolutely necessary; and installing and 
maintaining temporary pavement markings and striping on the roadway using temporary pressure 
sensitive t<ipe when necess<iry. The Contractor sh<ill be responsible for scheduling when to renew 
striping and pavement marking, subject to the Engineer's approval. 

e. Providing access at all times to emergency traffic such as police, fire, and disaster units. 
f. Coordinating construction operations with all disposal firms and transit bus service that may be 

operating within the Project Site. If METROKC operates in the area of Work, the Contractor shall 
maintain the Project Site in such a manner that transit bus service, including access to bus zones, 
is safe and convenient. Whenever it is necessary to modify METROKC Transit Bus or Trolley 
Service (such as closure or temporary relocation of a bus stop or on-street bus staging area, 
removal of a bus shelter, closure of or detour of a bus route, construction in a roadway where bus 
transit is granted access and transit should be made aware of, or requesting a temporary weekend
only diesel bus for an electric trolley), the Contractor shall make the notification in accordance with 
Section 1-07.28, item 4). 

g. The Contractor shall be liable for any damage to property or persons, resulting from failure to 
comply with Subsection 1-07(23)(4 )(f). 

h. Keeping existing traffic signal and lighting systems in operation as the Work proceeds. (The Owner 
will continue the routine maintenance on such systems.) 

5. Protect the rights of abutting property owners by: 
a. Planning and conducting construction operations so that the least inconvenience possible is 

caused to abutting property owners; 
b. Make the required notification(s) when it is impractical to carry on the construction and maintain 

traffic simultaneously, or maintain ready and convenient pedestrian and vehicular access to 
driveways, houses, and buildings along the line of Work; 

c. The Contractor shall post signs and barricades advising street closure at the nearest intersections 
away from the closed portion of the street and on all cross-streets. Street closings shall not exceed 
2 blocks in length at any one time unless approved otherwise by the Engineer; 

d. Make the required notification(s) when street closure is required in the preparation of the roadway 
for placement of asphalt pavement, concrete pavement, sewer excavation, or other construction 
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that prohibits safe vehicular traffic notifying abutting property owners and tenants of any restrictions 
that might affect access to their property; 

e. Providing temporary approaches to crossing or intersecting roads and keeping those approaches in 
good condition; and 

f. Providing another access before closing an existing one whenever the Contract calls for removing 
and replacing an abutting owner's access. The existing access shall not be closed until the 
replacement access facility is available; and 

6. When traffic must pass through grading areas, the Contractor shall: 
a. Make cuts and fills that provide a smooth, even roadbed; 
b. Place, in advance of other grading Work, enough fill at all Culverts and bridges to permit traffic to 

cross; 
c. Make roadway cuts and fills, if ordered by the Engineer, in partial-width lifts, alternating lifts from 

side to side to permit traffic to pass on the side opposite the Work; 
d. Install Culverts on half the width of the traveled way, keeping the other half open to traffic and 

unobstructed until the first half is ready for use; 

7. After rough grading or placing any subsequent layers: 
a. Prepare the final roadbed to a smooth, even surface (free of humps and dips) suitable for use by 

public traffic; and 
b. Settle dust with water, or other dust palliative, as the Engineer may order. 

8. If grading Work is on or next to a roadway in use, the Contractor shall finish the grade immediately after 
rough grading and place surfacing Materials as the Work proceeds. 

9. Conduct all operations to minimize any drop offs ("drop-off" is defined as abrupt changes in roadway 
elevation) left exposed to traffic during non-working hours. Unless otherwise directed in the traffic control 
plan, the Contractor shall also protect drop offs left exposed to traffic during non-working hours as follows: 
a. Drop offs up to 0.20 foot may remain exposed with appropriate warning signs alerting motorists of 

the condition. 
b. Drop offs more than 0.20 foot that are in the traveled way will not be allowed unless motorists are 

informed about the danger of a drop off immediately ahead of them with appropriate warning signs 
and protection is provided as indicated in the immediately following subparagraphs c.1 ) or c. 2). 

c. Drop offs with depths more than 0.20 foot, but no more than 0.50 foot, that are not within the 
traveled way will not be allowed unless motorists are informed about the danger of a drop off 
immediately ahead of them with appropriate warning signs and further protected by having one of 
the following: 
1) Channeling devices (Type I barricades, plastic safety drums, or other devices 36 inches or 

more in height) placed along the traffic side of the drop off and a new edge of pavement 
stripes placed a minimum of 3 feet from the drop off on the traffic side. The "number" in 
feet of maximum spacing between the devices shall be the posted speed "number" in 
miles per hour. Signs, warning of pavement drop off, shall be placed in advance of and 
throughout the drop off treatment. 

2) Temporary concrete barrier or other approved barrier installed on the traffic side of the 
drop off with 1 foot between the drop off and the drop off side of the barrier, and a new 
edge of pavement stripe a minimum of 2 feet from the face of the traffic side of the barrier. 
An approved terminal, flare, or impact attenuator will be required at the beginning of the 
barrier facing oncoming traffic. For night use, the barrier shall have standard delineation 
such as paint, reflective tape, lane markers, or warning lights. 

d. Drop offs more than 0.50 foot not within the Traveled Way shall be marked with appropriate 
warning signs and further protected as indicated in the immediately preceding subparagraphs c. 1) 
or c. 2) if all of the following conditions are met 

a) The drop off is less than 2 feet; 
b) The total length throughout the project is less than 1 mile; 
c) The drop off does not remain for more than three (3) Working Days; 
d) The drop off is not present on any of the Holidays listed in Section 1-01.3; and 
e) The drop off is only on one side of the roadway. 

e. Drop offs more than 0.50 foot that are not within the Traveled Way and are not otherwise covered 
by the immediately preceding subparagraph d above shall be both protected with appropriate 
warning signs and with protections as specified in item c. 2) this subsection. 

10. Open trenches within the traveled way shall have a steel plate cover placed and anchored over them. A 
wedge of suitable material, if required, shall be placed for a smooth transition between the existing surface 
and the steel plate; see Section 2-02.3(8). Warning signs shall be used to alert motorists of the presence of 
the steel plates. 

11 . Castings that are exposed and are not in the plane of adjacent surface due to construction involving the 
surrounding surface, shall have temporary transition tapers on all sides of the exposed casting consisting of 
temporary pavement patch material or other suitable material to prevent nuisance to traffic. 
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12. 

1-07.23(2) 

SECTION 1-07 LEGAL RELATIONS AND RESPONSIBILITIES TO THE PUBLIC 

Whatever other specific Work the Contract indicates is to be furnished or performed by the Owner or 
Engineer. 

PEDESTRIAN CONTROL AND PROTECTION 

When the Work area encroaches upon a sidewalk, walkway or crosswalk area, special consideration shall be given to 
pedestrian safety. Maximum effort shall be made to separate pedestrians from the Work area. 

Protective barricades, fencing, and bridges, together with warning and guidance devices and signs, shall be utilized 
so that the passageway for pedestrians is safe and well defined. Whenever pedestrian walkways are provided across 
excavations, they shall be provided with suitable handrails. Footbridges shall be safe, strong, free of bounce and sway, have 
a slip resistant coating, and be free of cracks, holes, and irregularities that could cause tripping. Ramps shall be provided at 
the entrance and exit of all raised footbridges, again to prevent tripping. Adequate illumination and reflectorization shall be 
provided during hours of darkness. All walkways shall be maintained at least 4 feet clear width except in areas of unusually 
heavy pedestrian traffic such as business districts, where the minimum clear width shall be 8 feet. 

Wl=lere walks are closed by seAslrldctioA, aA alteFAate walk•.vay sl=lall be pro¥ided, preferably witAiA tl=le plaAtiAg strip. 
'All=lere it is Aecessary to di¥ert pedestriaAs iAto tl=le roadway, i:iarricadiAg or cl=laAAeliAg devices sl=lall be pro¥iEied to separate 
tl'le pedestriaR ·.valkway from tl'le adjaseRt vel'lisldlar traffis laRe. At RO time sl'lall pedestriaRs be diverted iRto a portioR of a 
street ldSed GOAGldFFeAtly by mo¥iAg ¥eAiGldlar traffiG. 

At losatioRs wl=lere adjaseRt alternate walkways saRAOt be pro¥ided, appropriate sigRs sl=lall be posted at tl=le limits of 
soAstrldstioA aAd iA advaAse of the slosldre at the Aearest srosswalk or iAtersestioA to di¥ert pedestriaAs asross the street. 

Pl=lysical barricades sl=lall be iAstalled to preveAt ¥isldally impaired people from iAadverteAtly eAteriA§ a closed area. All AOA 
assessible roldtes sl=lall be maiRtaiRed or detoldred to all GldFFeRt ADA assessible losatioRs. Temporary surb ramps OR 
ascessible roldtes shall meet ADA ramp width aAd slope requiremeAts. PedestriaA assess shall be maiAtaiAed to all properties 
adjaseAt to tl'le soAstrldstioA site. 

1-07.23(3) SPEED AND PARKING CONTROL 

See Section 1-10.3(3)N for alteration of the legal (or posted) speed limit or parking control. 

1-07.24 REAL PROPERTY RIGHTS 

Restrictions to access such as Right of Way margins, parcel boundaries, limits of easements and other Real Property 
rights, and limits of construction permits obtained by the Owner, will be indicated in the Contract, but may not always be shown 
on the Drawings. The Contractor's construction activities shall not be allowed beyond these restrictions to access. An 
exception may be allowed if such exception is the use of private property, and such use of private property is not in violation of 
a condition in the Contract, arrangements for such use of private property are made prior to commencement of construction, 
and the Engineer is informed of such arrangement prior to use of said property. 

The Owner will obtain, prior to Bid opening, all Real Property rights, both permanent and temporary, necessary for 
carrying out the Work. 

Whenever any of the Work is accomplished on or through property other than public street Right of Way, the 
Contractor shall meet and fulfill all covenants and stipulations of any Real Property agreement obtained by the Engineer from 
the owner of the private property. Copies of the Real Property rights documents will be included in the Project Manual or 
made available to the Contractor as soon as practical after they have been obtained by the Engineer. 

The Contractor shall not proceed with any portion of the Work on private property where Real Property rights have 
not been secured. If the Contractor is delayed due to acts of omission on the part of the Owner in obtaining Real Property 
rights, the Contractor will be entitled to an extension of time. The Contractor agrees that such delay shall not be a breach of 
Contract. 

Each property owner shall be notified in advance of the Contractor's entry onto that owner's property pursuant to 
Section 1-07.28. This includes entry onto private property where private improvements must be adjusted. 

The Contractor shall be responsible for providing, without expense or liability to the Owner, any additional land and 
access thereto that the Contractor may desire for temporary construction facilities, storage of Materials, or other Contractor 
needs. Before using any private property, whether adjoining the Work or not, the Contractor shall file with the Engineer a 
written statement granting permission by the property owner for such property use. Upon vacating the private property, the 
Contractor shall file with the Engineer a written release from the property owner. Each property disturbed or otherwise 
interfered with by the Contractor for reasons of construction pursued under this Contract shall require a written permission and 
written release. The written permission and written release shall be signed by the private property owner, or proper authority 
acting for the owner of the property affected, stating that permission has been granted to use the property and all necessary 
permits have been obtained or, in the case of a release, that the restoration of the property including cleanup as required in 
Section 1-04.11 has been satisfactorily accomplished. The written permission and written release shall include the parcel 
number, address, and date of signature. Written releases shall be filed with the Engineer before the Physical Completion Date 
can be established (see Section 1-05.11 (2)). 

1-07.25 OPENING OF SECTIONS TO TRAFFIC 

The Owner reserves the right to use and open any portion of the Work before the Physical Completion Date without 
constituting acceptance of any of the work. This action will not cause the Owner to incur any liability to the Contractor except 
as may otherwise be provided in the Contract. 
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If the Engineer opens any portion of the Work prior to the Physical Completion Date because early opening is 
specified in the Contract, or the Contractor has failed to prosecute the Work continuously and efficiently, then any Work 
remaining after that portion of the project is open to traffic shall be performed at Bid item prices for Bid items of Work involved. 
No additional compensation will be made for costs incurred by the Contractor because of: 

1. Inconvenience, additional length of travel to conform to established traffic patterns, or planned access 
features. 

2. Compliance with statutes governing traffic regulations and limitations of loads. 

3. Additional flagging costs necessary to protect the Work and the traveling public. 

The Contractor shall take all costs due to traffic using portions of the Work into account when submitting the Bid, and the unit 
Contract prices for the various items of Work involved shall include these costs. 

1-07.26 NO WAIVER OF OWNER'S LEGAL RIGHTS; ASSIGNMENT OF CLAIMS FOR DAMAGES FOR 
ANTI-TRUST LAW VIOLATIONS 

The Owner shall not be precluded or estopped by any measurement, estimate, certificate or payment made, whether 
before or after the Completion Date, from showing the true amount and character of the Work performed and Materials 
furnished by the Contractor, or from showing that any such measurement, estimate, payment or certificate is untrue or 
incorrectly made, or that the Work or Materials do not conform in fact to the Contract. The Owner shall not be precluded or 
estopped notwithstanding any such measurement, estimate or cert.ificate and payment from recovering from the Contractor 
and the Contractor's Sureties such damages as the Owner may have sustained by reason of the Contractor's or Sureties' 
failure to comply with the terms of the Contract and bond. Neither the establishment of the Completion Date by the Owner, nor 
any payment for the whole or any part of the Work, nor any extension of time, nor any possession taken by the Owner shall 
operate as a waiver of any portion of the Work, or of any power herein reserved to the Owner, or any right to damages herein 
or otherwise provided or bar recovery by the Owner of any money wrongfully or erroneously paid to the Contractor. A waiver 
by the Owner of any breach of the Contract shall not be held to be a waiver of any other or subsequent breach. 

The Contractor and the Owner recognize that the impact of any overcharge to the Owner by the Contractor resulting 
from an anti-trust law violation by any Materialperson or Subcontractor of the Owner adversely affects the Owner rather than 
the Contractor. Therefore the Contractor assigns to the Owner any and all claims for such overcharges. 

1-07.27 

1-07.28 

RESERVED 

NOTIFICATIONS RELATIVE TO CONTRACTOR'S ACTIVITIES 

The Contractor shall plan and schedule Contractor Work activities to conform to and allow time for notifications, 
approvals, reviews, and other conditions of the Contract. 

The Engineer will initially notify public and private entities having facilities within the Project Site of: 

1. The approximate time the Work will begin. 

2. What the project scope of Work is. 

3. Utilities in the street Righi of Way that require relocation per the project design. 

Thereafter the Contractor shall make the following notifications regarding Work performed within the Project Site and 
other areas affected by the Contractors operations in performance of the Work, as applicable. Notification shall give 
information germane to the type of Work to be performed. The information shall include, but shall not be limited to the time of 
commencement and completion of the Work, Work hours, location of the Work, names of streets affected by the Work, 
schedule of operation, routes of detours, and closures. 
1) For Work Outside the Seattle City Limits: 

Notifications shall be provided in accordance with permit and other requirements of the agency having jurisdiction. 
The Contractor shall be familiar with those requirements prior to starting Work. 

a. For Work on roads and highways outside the Seattle City limits but within King County, notifications shall be 
made as indicated below, as otherwise indicated in the permit(s), or by the requirements of the agency 
having jurisdiction over those roads and highways. Construction permits in the King County Right of Way 
may be obtained by calling 206-296-7456. In unincorporated areas of King County, the following shall be 
notified at least two (2) Working Days in advance: 
1) King County Roads Division (206-296-8100), 
2) King County Fire Marshall's Office (206-296-6675), and 
3) King County Police (1-800-344-4080 or 206-296-3311 ). 

b. For all other areas within the Project Site and other areas affected by the Contractors operations in 
performance of the Work notifications shall be made as indicated in the Contract, as otherwise indicated in 
permit(s). or by the requirements of the agency having jurisdiction. 

2) For Work That Partially or Completely Restricts Any Seattle Arterial, Street, Sidewalk, or Alley: 
After receiving approval of the traffic control plan (see Section 1-10.2(5)), the Contractor shall provide notice to SOOT 
(at 206-684-7623 Monday to Friday 8:00 AM to 5:00 PM) by 2:00 PM at least 1 Working Day before the start of Work 
within the street Right of Way. The Contractor shall also provide SOOT notification upon completion of Work within 
the street Right of Way by no later than 9:00 AM the first Working Day following completion. This notification 
requirement includes partial or full lane closures, parking restrictions, sidewalk closures, detours, complete or partial 
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street closures, shoulder work, and pedestrian rerouting, as well as the placing of building Materials or equipment on 
city streets, sidewalks, or alleys. 
a. Complete or partial closure of any street: In addition to notifying SOOT, provide 24-hours advance 

notification to the following: 
1) Within Seattle City Limits: 

a) Seattle Fire Department (206-386-1494). 
b) Seattle Police Department, Parking Enforcement, and Traffic Section of the Seattle Police 

Department (206-684-5101 FAX - written notification only). 
b. Complete closure of any arterial within the Seattle City Limits: Provide 3 Working Days advance notice to 

SOOT (206-684-7623) Monday to Friday 8:00 AM to 5:00 PM. 
c. Complete closure of any local access street, alley, or sidewalk within the Seattle City Limits: Provide notice 

to SOOT (at 206-684-7623 Monday to Friday 8:00 AM to 5:00 PM) by 2:00 PM at least 1 Working Day in 
advance. 

d. To restrict parking on any street within the Seattle City Limits: Provide 2 Working Days advance notification 
to SOOT (206-684-7623 Monday to Friday 8:00 AM to 5:00 PM). To arrange for inspection of "No Parking" 
easels and other parking related signs by a parking enforcement officer or uniformed peace officer, contact 
206-386-9012 after placing the easels and 24 hours in advance of the effective date of enforcement on the 
easels (see Section 1-10.2(5)C, item 4.). 

e. When signs are "Owner furnished", signs will be provided by SOOT. To order signs, or to coordinate SDOTs 
installation of signs, the Contractor shall provide at least 15 Working Days and no more than 20 Working 
Days advance notification to the Engineer and shall verify signs and locations per the Contract for signs to 
be installed by the Contractor, and/or give notification of signs to be installed by SOOT. The Contractor shall 
provide a list of locations and specify the number(s) and type(s) of signs needed and include contract 
information for the coordination of work to be performed by SOOT crews. The Engineer will notify the 
Contractor of when the signs are ready for pickup. The Contractor shall pickup the signs at the SOOT sign 
shop at 4200 Airport Way South on Business Days between the hours of 8:00 AM to 3:00 PM. 

f. To coordinate the installation of the BUS ZONE SIGNS, "NUMBERED" BASE PLATES and SIGNS 
ASSOCIATED WITH PARKING PAY STATIONS, contact SOOT Traffic at (206-684-5092) at least 10 
Business Days prior to completion of new sidewalk work or scheduled mounting of signs on existing 
infrastructure. 

g. To coordinate and/or to verify location of the installation of the TRAFFIC SIGN, STREET DESIGNATION 
SIGNS, and STREET NAME, contact SOOT at (206-684-5370) at least 10 Business Days prior to 
completion of new sidewalk work or scheduled mounting of signs on existing infrastructure. 

3) City of Seattle - Signage, Parking Pay Stations, Parking Meters: 

~ Parl(iRa Meters. ParkiRa Pay StatioRs. aRd sidewalk soRtaiRiRa D 22 siaRaae ("Pay R". Pay L". "Pa•t M". aRd 
"Pay RL" sigRs aRd posts) aRd "Rumbered" base plates: five (a) WorkiRg Days advaRce Rotice is reei1:1ired 
fer tl:!e fellowiRg: 

1) To request covering of parking meter(s) and placing no parking markers on "numbered" base plates 
where parking pay stations exist, contact 206-684-5086 (see Section 1-10.3(3)N). 

2) To request removal of parking meter(s), parking pay station(s), and sidewalk containing 0-22 
signage and "numbered" base plate, contact 206-684-5370. Also see Section 2-02.3(3)F. 

3) After completion and acceptance of newly constructed sidewalk, to request installation of parking 
pay station, 0-22 signage, and "numbered" base plates, contact 206-684-5370. 

b. Traffic Signs and Street Designation Signs: See Section 8-21 .3(1 )A . 

~ Disruptions to, or service modification req1:1ests for METROKC Transit, and South lake Union Streetcar 
service aRd facilities; 

~ CoAtast 206 684 2732 or "soAstr1:1stioA.soord@kiAgso1:1AW.ao'>'" fer the fellowiA§: 

~ P"or work res1:1ltiR§ iR temporary clos1:1re,<relosatioR of a b1:1s stop or fer work withiA aR area of a b1:1s 
stop tl:!at will limit full assess to it by soashes aAd pedestFiaAs/passeA9ers, tl:!ree (6) B1:1siAess Days 
advaAse AotifisatioA is reeiuirea. 

For work res1:1ltiR§ iR Metro remo¥iA§ aRy traRsit faeility struet1:1re iRel1:1diR§, l31:1t Rot limited to 
SRelters, eoards/l(iOSl(S aAa Bl:IS stop si9Rs, fifteeA (1a) B1:1siAess Days aa ... aAse AOtifisatioR is 
reei1:1ired. 

~ For work res1::1ltiRg iR roaEI clos1::1re OR which b1::1ses operate that will re~1::1ire rero1::1ting, ten (1 G) 
BusiAess Days advaRse AotifisatioA is reei1:1ired. 

~ l=or work res1:1ltiR§ iR a fl:lll or 13artial road elos1:1re OR wl:!ish a streetsar oper=ates (So1:1tR Lake URioR 
Streetsar) that sees Rot FeEJl:lire overhead liRe deastivatioR or a sh1:1tdowR to its tfasl( operatioR, a 
five (a) B1:1siRess Days advance netificatieR is reE11:1irea. 

The reei1:1est fer assi§RmeRt of diesel soashes fer eleetris soael:!es OR elestris trelley ro1:1tes OR ROA 
B1:1siRess Days shall ee made RO later thaR 1Q:QQ AM teR (1Q) B1:1siRess Days prior to the weekeRd 
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reE11:1ested. Metro will Rot graRt diesel soash s1:1bstit1:1ti0Rs OR 81:1siRess Days. If liRe deastivatioR is 
req1:1ired see b) below. 

b; Contast METROKC at 206 263 6680 fer overhead power wire reeiuests as fellows: 

41 Overhead power liRe FRodifisatioR or 01:1tage reE11:1ests for aR elestris b1:1s or a streetsar reE11:1ire teR 
(10) 81:1siRess Days advanse RotifisatioR. Trolley o¥erhead deasti·;atioR is liFRited to weekends ORiy 
(3:00 AM Saturday morning until 3:00 ,'\M Monday morning). 

2} 'NheR workiRg withiR teR (10) feet of aRy eleslris b1:1s or streetsar overhead 13ower, teR (10) 
81:1siRess Days advanse Rotifisation is reE11:1ired. 

~ Reeiuests fer overt:iead 13ower line modifisation or oula€Je may have an assoeiated eost payaele ey 
tl:ie CoRtractor. Tl:ie CoRtractor sl:iall c0Rs1:1lt witR MetroKC to deteFFRiRe costs aRd iRcl1:1de s1:1cR 
sosls withiR the Bid. Re€juests may re€juire additioRal iRfeFFRatioR. Approval is depeRdeRt on 
METROKC Transit Power Distrieution's aeility to perferrn reei1:1ests. 

5) Property access restrictions: 
Provide abutting property owners and tenants of impending access restrictions. Advance notification shall be 
24-hours for residential property and 2 Business Days for commercial property. 

6) Emergency Work for City of Seattle Pavement or Sidewalk Problems: 
Provide immediate notification to: SOOT (206-684-7623 Monday to Friday 8:00 AM to 5:00 PM, all other times 
206-386-1218). 

7) Water Mains, Hydrants, Water Services, and Related Appurtenances 

a. Shutdowns and Obstructions: For all shutdowns involving facilities owned by Seattle Public Utilities, for 
any Work involving water service and/or water service connections, and for any hydrant access restrictions, 
the Contractor shall coordinate scheduling and notification with the Seattle Public Utilities Water Operations 
Division via the Engineer. The same applies to Work that will obstruct normal access to any fire hydrant or 
water utility valve. The Contractor shall not operate, and shall not restrict access to, any water valve owned 
by the Seattle Public Utilities. Notifications shall be as follows: 

41 With iR SPU Water SeF¥ise !Sranshise Area: Seattle P1:1bl is Utilities Water OperalioRs (209 
389 1800). Water MaiR sh1:1tdovm RotificatioRs aRd ad•,iisories regardiRg fire hydraRt stat1:1s '.¥ill ee 
giveR to fire agensies sy SPU Water 013er:ations. At least five (5) Working Days advanee Rotiee 
before aRy reei1:1est to sh1:1tdowR or otheFVtise iRterr1:1pt water seFViGe or, restriet assess to hydraRts 
aRd valves is reE11:1ired. \A/l:iere VVater MaiR sh1:1tdo•Nf1s are re€j1:1ested in eoFRFRercial and ind1:1strial 
areas, additional ad'+'ance notification is reeiuired on a project specific basis. All VVork impacting 
water seF¥iee or ·.vater seFVice eonnection sl:iall reei1:1ire a minim1:1m three (3) WorkiRg Days advanee 
notise to tRe Engineer fer advisories and coordination witR 'A'ater 013erations. Pavement 
coRstr1:1ctioR iFRpacting castiRgs and Str1:1ct1:1res conRected to tl:ie water distrie1:1tioR or water 
traRsFRissioR systeFR reei1:1ires five (6) Working Days advance notice to tl:ie Engineer for \'\1ater 
Operations advisories. 

2) Within King County: Seattle-King County Department of Public Health (206-296-4722). At least 
2 Working Days advance notice is required. 

3) Outside SPU Water Service Franchise Area and outside King County: The Contractor shall 
notify the water service franchise as indicated in the Contract, as otherwise indicated in permit(s). 
or the agency having jurisdiction. 

b. Application for New and Temporary Water Service w ithin SPU Water Service Franchise Area: Contact 
SPU Customer Service at 206-684-5800. 

c. Water Mains and Clearance w ith other Utilities w ithin SPU Water Service Franchise Area: 
1) When proposed underground utilities are within the clearance limits of water pipe other than cast 

iron (Section 1 =07 .17(2)A.2., any required Contractor notification will be addressed in the Contract. 
2) When excavation is proposed near a cast iron water pipe (Section 1-07.17(2)A.4., Contractor 

required notification will be addressed at the pre-construction conference (Section 1-08.1 (2)A). 

d. Backflow Prevention Assembly (BPA) Inspection within SPU Water Service Franchise Area: When a 
backflow prevention assembly is required in any temporary or permanent connection with a Water Main, the 
Contractor shall request inspection by making the following notification at least two (2) Working Days in 
advance of making the connection to the Water Main (see Sections 2-12, 8-03.3(1 ), 8-03.3(8), and 9-30.16): 
1) Denny Way and north 206-233-2635, or 
2) South of Denny Way 206-684-3456. 

e. Hydrant permit for temporary wit hdrawal of water w ithin SPU Water Service Franchise Area: See 
Section 2-07.3(2). 

8) Electrical Safety and Service within SCL Service Area: 

a. Electrical Safety Observer: To schedule an Electrical Safety Observer, notify Seattle City Light at least 
seven (7) Working Days in advance of the need to enter a Seattle City Light vault, or to work on or within 
any other Seattle City Light electrical Structure or facility, or to work on or near any Seattle City Light 
electrical transmission or distribution system (206-684-4911 ). See Section 1-05.2(2). 
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I 9) 

b . Electrical Service Connection and Inspection: To schedule an electrical service connection or inspection 
other than street lighting and signals (see Section 8-30.1 (1 )) and other than irrigation (see Section 8-03.3(1 ). 
contact 206-684-3000 at least thirty (30) Days in advance. 

c. Excavation at or near Underground Electrical Distribution and Transmission System: When proposed 
excavation is within the vicinity of underground electrical distribution and transmission facilities per Section 
1-07.17(2)C, the Contractor shall notify Seattle City Light at least ten (10) Working Days in advance of the 
excavation as follows: 

At and North of Denny Way: (206) 615-0600. 
South of Denny Way: (206) 386-4200. 

Sanitary Sewer Spills: 
In the event of a sanitary Sewer spill immediately notify: 
a. Public Health - Seattle & King County (206-296-4632) within King County. 
b. METROKC (206-263-3801 ) within King County. 
c. Seattle Public Utilities (206-386-1800) within SPU service area. 
d. The Sewer service as indicated in the Contract, as otherwise indicated in permit(s), or the agency having 

jurisdiction. 
ChemiGal, Oi l, Mazardews i westaRGe, er ether CeRtamiRaRt Spill er Di&Gharge er Release: 
1A'hen the Contractor first becomes a•Nare of an environmental spill, discharge or release of: chemicals, oil, 
l=tazard01:.1s substanses, Contaminated Material(s), Dangerous Waste(s), or TSGA Waste(s) tl=te Contraster sl=tall 
immediately notify: 

~ The Engineer always and Seattle P1:1blic Utilities if within SPU service aFea (206) 386 1800, and 

&. If into Lake Union, Ship Canal, or P1:1get So1:1nd: 
-11 U.S. Coast Guard (200) 217 6232) or the National Response Center, Washington, D.C. 1 800 424 

8802 (operated 24 ho1:1rs a Day), and 
~ 'A'ashington Department of fish and Wildlife (425) 313 5660, and 
~ Seattle ~arbor Patrol (206) 684 4071. 

&. If into any side Sewer, sanitary Sewer or combined Sewer if within King Co1:1nty: 
-11 King Co1:1nty lnd1:1strial Waste (200) 263 3000) Monday to friday 8:00 AM to e:OO PM, or 
~ West Point Treatment Plant (200) 203 3801 at all other times. 

Eh If into StoFffl Drain, sanitary Sewer, combined Sev«er, side Sewer, rivers, streams, lakes: 
-11 Washington State Department of Ecology (425) 64Q 7000, and 
2-t If within Seattle, the Seattle Surface Water Quality ~otline (206) 084 7587, elsewhero the Sewer 

service as indicated in the Contrast, as otherwise indicated in peFfflit(s), or the agency having 
j1:1Fisdietion. 

&. For flammable or ttazardo1:1s materials: Seattle Fire De1mrtrnent Q11 . 

11) Seattle Monorail: When Work is within 10 feet of any portion of the monorail Structure above ground, or is within 20 
feet of any portion of the monorail Structure below ground, the Contractor shall contact Seattle Monorail at 206-448-
2259 at least ten (10) Working Days in advance of construction. 

12) Overhead Electrical Power Lines and Trees: 

13) 

114) 

15) 

16) 

When tree trimming or tree removal is within 10 feet of overhead power lines less than 50kV or within 16.5 feet of 
overhead power lines 50kV or higher, within SCL service area contact Seattle City Light at least seven (7) Working 
Days in advance at 206-386-1663, else contract as indicated in the Contract. as otherwise indicated in permit(s). or 
the agency having jurisdiction. See Sections 1-07.16(2) and 1-07 .17(2)C. 

Underground Utility Locator: 
The Contractor shall call the Utilities Underground Location Center 1 800 424 9555 not less than two (2) or more 
than ten (10) Working Days before the scheduled date for commencement of any excavation that might affect 
underground facilities. Alternate notification time periods limits may be substituted if mutually agreed to, in writing, by 
the Contractor and utility involved. If a utility is known to have, or suspected of having, underground facilities within 
the area of any proposed excavation, and that utility is not a subscriber to the Underground Utilities Location Center, 
notice by the Contractor shall be provided individually to the utility. See Section 1-07.17(1). 

Entry onto Private Property: 
Each property owner shall be given 2 Business Days advance written notice prior to entry by the Contractor (see 
Section 1-07.24). 

U.S. Postal Service Collection Boxes, Mail Receptacles, and other Structures: 
U.S. Postal Service collection box and other Structures requiring temporary relocation to accommodate construction, 
the Contractor shall contact 206 768 4668 at least five (5) Working Days in advance for coordination. Only the U.S. 
Post Office will move postal property (see Section 1-07 .16(3)). 

Signalized Intersections, Traffic Signals, and Loop Detection Systems: 
Where pedestrian and/or vehicular signals, or a loop detector system, or a signalized intersection are impacted, or 
will be impacted by construction (see Sections 1-07.17(1) and 8-31.1(1)), within the City of Seattle the Contractor 
shall provide at least ten (10) Working Days advance notice to 206-386-1206 for coordinating temporary signal wire 
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disconnect and temporary signal timing requirements, else contract as indicated in the Contract, as otherwise 
indicated in permit(s), or the agency having jurisdiction. 

17) Survey Monumentation: 
When proposed construction or other activity requires removal or destruction of a monument, at least 2 Working Days 
prior this work, the Contractor shall provide the Engineer with a copy the Department of Natural Resources (DNR) 
permit authoring the removal or destruction of the monument in accordance with WAC 332-120. Removal or 
destruction is defined to mean the physical disturbance or covering of a monument such that the survey point is no 
longer visible or readily accessible. Prior to Physical Completion, the Contractor shall provide the Engineer with a 
copy of the DNR final report form. For permitting information see 
http://www.dnr.wa .gov/Publications/eng plso permit to remove destroy mon.pdf or call DNR at (360) 902-1194. 
At the time the permits are provided to the Engineer, the Contractor shall forward a copy of this initial DNR permit 
with authorizing signatures and final report form to the Land Survey Manager. Seattle Public Utilities, physical 
address: Seattle Municipal Tower, 700 5th Avenue, or mailing address: PO Box 34018, Seattle, WA 98124-4018 

The Contractor may request SPU Survey Section to perform the monument permitting and Surveying. Contact the 
Land Surveying Manager at (206)-684-5073. 

If SPU Surveying is to perform the work, the following shall apply: 

a. Before removing monument castings, the Contractor shall provide a minimum 4 Working Days advance 
notice to the SPU Land Survey Section to allow SPU survey crews to tie the survey point or monument out 
and to obtain the DNR monument permit. 

b. Before placing monument casting, the Contractor shall provide a minimum 4 Working Days advance notice 
to the SPU Land Survey Section to allow SPU survey crews to provide the monument casting placement 
location. 

c. Within 4 Working days after placing the monument casting, the Contractor shall notify the SPU Land Survey 
Section to allow SPU survey crews to reset the monument and to obtain the DNR final report form. 

18) Gas Main, Transmission line, and Service Lateral: 
Before removals over underground gas facilities or before excavation or new facil ity construction, which are within the 
clearances of gas infrastructure as specified in Section 1-07 .17(2)D, the Contractor shall contact PSE at 
1-888-Call-PSE (1-888-225-5773) at least three (3) Working Days in advance of removal or excavation, or as 
otherwise indicated in the Contract, in permit(s), or by the agency having jurisdiction. 

19) Salvage; Brick, Cobblestone, and Granite Curb within Seattle: 
When brick, cobblestone, or granite curb is to be salvaged, the Contractor shall coordinate the loading operations 

with the SOOT Pavement Supervisor by giving at least 2 Working Day advance notice of the impending removal 
operations. Where removal takes place south of Denny Way, the Contractor shall call 206-386-1223. Where removal 
takes place north of Denny Way, the Contractor shall call 206-684-4660. 

20) Replacement Casting and Covers: 
For Seattle City Light (SCL) replacement of casting and covers pick-up or delivery coordination and notification of 

adjustment the Contractor shall call the SCL utility castings electrical reviewer at phone number (206)-684-4911 at 
least 10 Working Days in advance of the scheduled work. 

For Seatt.le Public Utilities (SPU) Sewer and Drainage replacement of casting and covers pick-up or delivery 
coordination and notification of adjustment the Contractor shall call the SPU Controls Structures Asset Manager at 
phone number (206)-615-1442 at least 10 Working Days in advance of the scheduled work. 

For Seattle Public Utilities (SPU) Water replacement of casting and covers pick-up or delivery coordination and 
notification of adjustment the Contractor shall call the SPU Field Crew Scheduling at phone number (206)-386-1835 
at least 10 Working Days in advance of the scheduled work. 

For Puget Sound Energy (PSE) replacement of casting and covers pick-up or delivery coordination and notification of 
adjustment the Contractor shall call PSE utility castings at phone number (aeO) ag4 6666 at least 5 Working Days in 
advance of the scheduled work. 

For all other replacement of casting and covers pick-up or delivery coordination and notification of adjustment the 
Contractor shall call or as indicated in the Contract, as otherwise indicated in permit(s), or the agency having 
jurisdiction in advance of the scheduled work. 

21) For Coordination Contacts Not Specifically Specified Above: 
The Contractor shall notify the service or franchise as indicated in the Contract, as otherwise indicated in permit(s), or 
the agency having jurisdiction. 
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SECTION 1-10 TEMPORARY TRAFFIC CONTROL 

1-10.1 GENERAL 

The Contractor, shall plan, manage, supervise and perform all temporary traffic control activities needed to support 
the Work of the Contract. 

Installation and maintenance of temporary traffic control for pedestrian and vehicular traffic within the street Right of 
Way shall be performed in accordance with established standards defined in Section 1-10.2(5)8. 

The Contractor shall: 

1. Provide flaggers, signs, and other traffic control devices not otherwise specified as being furnished by the 
Owner. 

2. Not work on or adjacent to any traveled way until all necessary signs and traffic control devices are in place. 

3. Unless the section of street is to be completely closed to vehicular traffic, schedule and plan the Work to: 

4. 

5 . 

6. 

1-10.1(1) 

a. Meet any lane closure restrictions that are specified in Section 1-10.2(5)0, and current approved 
Traffic Control Plan for the Work being performed. 

b. Permit the maximum number of normally available traffic lanes to be opened in the direction of the 
heaviest flow of traffic during the peak hours. 

c. Maintain 2-way traffic at all times except on "one-way" streets. Additional width for facilitating traffic 
flow may be obtained by requesting on-street parking be prohibited adjacent to the Work area. 

d. Maintain traffic on a paved surface whenever possible. In the event that a graveled or dirt surface 
must be used as a detour, maintain a smooth surface and control dust. Deviations from a paved 
surface require specific approval from the Engineer. 

e. Clean up spillage from trucks on the pedestrian or driving surface adjacent to the work area. See 
Sections 1-07.5 and 1-07.23. 

f. Provide safe and protected pedestrian ways. See Section 1-07.23. 

g. Not park or place construction equipment in a manner that creates unnecessary sight distance 
obstructions or other safety issues for vehicular or pedestrian traffic. 

h. Maintain, in proper condition, work area traffic control devices on an "around the clock" basis 
whether or not work is actively being pursued. In addition, the Contractor shall assure that tools and 
equipment are properly stored and excavation bridging is secure and adequately covers 
excavation. 

Erect and maintain all construction signs. warning signs. detour signs, and other traffic control devices 
necessary to warn and protect the public at all times from injury or damage resulting from the Contractor's 
operations. 

Be liable for injuries and damages to persons and property suffered by reason of the Contractor's operations 
or any negligence in connection therewith. 

Construct, maintain in a safe condition, keep open to traffic, and remove when no longer needed detours 
and temporary approaches that will accommodate traffic diverted from the roadway, walkway or bridge 
during construction. On-site or off-site detours required or necessitated by the Work, including side street 
crossings, temporary bridges, utilization of one or more lanes of the construction area for maintenance of 
through traffic, and related traffic control shall be the responsibility of the Contractor. 

DESCRIPTION 

The Contractor shall provide signs and other traffic control devices not otherwise specified as being furnished by the 
Owner. The Contractor shall erect and maintain all construction signs, warning signs, detour signs, and other traffic control 
devices necessary to warn and protect the public at all times from injury or damage as a result of the Contractor's operations 
which may occur on highways, roads, streets. sidewalks. or paths. No work shall be done on or adjacent to any traveled way 
until all necessary signs and traffic control devices are in place. 

Upon failure of the Contractor to immediately provide flaggers; erect, maintain, and remove signs; or provide, erect, 
maintain, and remove other traffic control devices when ordered to do so by the Engineer, the Owner may, without further 
notice to the Contractor or the Surety, perform any of the above and deduct all of the costs from the Contractor's payments. 

The Contractor shall be responsible for providing adequate labor, traffic control devices including sufficient signs, and 
for performing traffic control procedures needed for the protection of the Work and the public at all times regardless of whether 
or not the labor, devices or procedures have been ordered by the Engineer, furnished by the Owner, or paid for by the Owner. 

Wherever possible when performing Contract Work, the Contractor's equipment shall follow normal and legal traffic 
movements. The Contractor's ingress and egress of the Work area shall be accomplished with as little disruption to traffic as 
possible. Traffic control devices shall be removed by picking up the devices in a reverse sequence to that used for installation. 
This may require moving backwards through the workzone. When located behind barrier or at other locations shown on 
approved traffic control plans, equipment may operate in a direction opposite to adjacent traffic. 
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1-10.1(2) MATERIALS 

Materials shall meet the requirements of the following Sections: 

1. 
2. 
3. 
4 . 
5. 
6. 
7. 
8 . 
9 . 
10. 
11. 
12. 
13. 
14. 

1-10.2 

1-10.2(1) 

Stop/Slow Paddles 9-38.1 
Construction Signs 9-38.2 
Wood Sign Posts 9-38.3 
Sequential Arrow Signs 9-38.4 
Portable Changeable Message Signs 9-38.5 
Barricades 9-38.6 
Traffic Safety Drums 9-38.7 
Barrier Drums 9-38.8 
Traffic Cones 9-38.9 
Tubular Markers 9-38.10 
Warning Lights and Flashers 9-38.11 
Truck-Mounted Attenuator 9-38.12 
Tall Channelizing Devices 9-38.13 
Portable Temporary Traffic Control Signal 9-38.14 

TRAFFIC CONTROL MANAGEMENT 

GENERAL 

It is the Contractor's responsibility to plan, conduct and safely perform the Work. The Contractor shall manage 
temporary traffic control with its own staff. The Owner may inspect work in the street Right of Way with regard to type and 
placement of pedestrian and vehicular traffic control devices. Traffic control devices not meeting the requirements of the 
MUTCD, Seattle Traffic Control Manual (STCM), and the Contract shall be considered non-standard. Non-standard traffic 
control devices shall not be used unless specifically approved for use, in writing, by the Engineer. 

The Contractor shall patrol the traffic control area at least once a Day and as often as necessary, to reset all 
disturbed signs and traffic control devices. Signs and other traffic control devices shall be removed or covered during periods 
when they are not necessary. 

Before beginning Work, the Contractor shall designate an individual or individuals to perform the duties of Traffic 
Control Manager (TCM) and Traffic Control Supervisor (TCS). Traffic control management responsibilities shall be formally 
assigned to one or more company supervisors who are actively involved in the planning and management of field Contract 
activities. The Contractor shall provide the Engineer with a copy of the formal assignment. The traffic control management 
duties of the TCM may not be subcontracted. 

The Contractor shall designate an individual or individuals to perform the duties of the primary TCS. The designation 
shall also identify an alternate TCS who can assume the duties of the primary TCS in the event of that person's inability to 
perform. The TCS shall be responsible for safe implementation of approved Traffic Control Plans. 

The primary and alternate TCS shall be certified as worksite traffic control supervisors by one of the organizations 
listed below or others as approved by the Engineer: 

The Northwest Laborers-Employers Training Trust 

27055 Ohio Ave. 

Kingston, WA 98346 

(360) 297-3035 

Evergreen Safety Council 

401 Pontius Ave. N. 

Seattle, WA 98109 

1-800-521 -0778 or 

(206) 382-4090 

The American Traffic Safety Services Association 

15 Riverside Parkway, Suite 100 

Fredericksburg, Virginia 22406-1022 

Training Dept. Toll Free (877) 642-4637 

Phone: (540) 368-1701 
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Possession of a current flagging card by the TCS is mandatory. A traffic control management assignment and a TCS 
designation are required on any Contract that will utilize traffic control. The Contractor shall provide documentation of TCS 
certifications. 

The Contractor shall maintain 24-hour telephone numbers at which the Contractor's assigned traffic control 
management personnel and the TCS can be contacted and be available upon the Engineer's request at other than normal 
working hours. These persons shall have the resources, ability and authority to expeditiously correct any deficiency in the 
traffic control system. 

1-10.2(2) TRAFFIC CONTROL MANAGER (TCM) 

The responsibilities of the Contractor's traffic control management personnel shall include: 

1. Overseeing and approving the actions of the Traffic Control Supervisor (TCS) to ensure that proper safety 
and traffic control measures are implemented and consistent with the specific requirements created by the 
Contractor's work zones and the Contract. Some form of oversight shall be in place and effective even 
when the traffic control management personnel are not present at the jobsite. 

2. Providing the Contractor's designated TCS with approved Traffic Control Plans (TCPs) which are compatible 
with the Work operations and traffic control for which they will be implemented. 

3. Discussing proposed traffic control measures and coordinating implementation of the Contractor-adopted 
traffic control plan(s) with the Engineer. 

4. Coordinating all traffic control operations. including those of Subcontractors and suppliers. with each other 
and with any adjacent construction or maintenance operations. 

5. Coordinating the project's activities (such as ramp closures, road closures, and lane closures) with 
appropriate police, fire control agencies, city or county engineering, medical emergency agencies, school 
districts, disposal companies and transit companies (for METROKC transit, South Lake Union Street Car 
and Sound Transit Link Light Rail, see Section 1-07.28. 

6. Overseeing all requirements of the Contract that contribute to the convenience, safety, and orderly 
movement of vehicular and pedestrian traffic. 

7. Reviewing the TCS's diaries daily and being aware of field traffic control operations. 
8. Being present on-site a sufficient amount of time to adequately satisfy the above-listed responsibilities. 

Failure to carry out any of the above-listed responsibilities shall be a failure to comply with the Contract and may 
result in a suspension of Work as described in Section 1-08.6. 

1-10.2(3) TRAFFIC CONTROL SUPERVISOR (TCS) 

A Traffic Control Supervisor (TCS) shall be present on the Project Site whenever flagging or spotting or other traffic 
control labor is being utilized or less frequently, as authorized by the Engineer. 

The TCS shall personally perform all the duties of the TCS. During non-work periods, the TCS shall be present at the 
job site within a 45-minute time period after notification by the Engineer. 

The TCS's duties shall include: 

1. Having a current approved Traffic Control Plan (TCP). the Seattle Traffic Control Manual. and the latest 
adopted edition of the MUTCD, including the Washington State Modifications to the MUTCD, the book 
Quality Guidelines for Work Zone Traffic Control Devices, and applicable standards and Specifications. 

2. Inspecting traffic control devices and nighttime lighting for proper location. installation, message, cleanliness. 
and effect on the traveling public. Traffic control devices shall be inspected at least once per hour during 
working hours except that Class A signs and nighttime lighting need to be checked once per week. Traffic 
control devices left in place for 24-hours or more shall also be inspected once during the nonworking hours 
when they are initially set up (during daylight or darkness, whichever is opposite of the working hours). The 
TCS shall correct, or arrange to have corrected, any deficiencies noted during these inspections. 

3. Preparing a daily traffic control diary on each Day that traffic control is performed and submitting them to the 
Engineer no later than the end of the next Working Day. Diary entries shall include, but not be limited to: 

a. Time of Day when signs and traffic control devices are installed and removed, 

b. Location and condition of signs and traffic control devices. 

c. Revisions to the traffic control plan, 
d. Lighting utilized at night, and 

e. Observations of traffic conditions. 

4. Making minor revisions to the traffic control plan to accommodate site conditions provided that the original 
intent of the traffic control plan is maintained and the revision has the concurrence of both the Contractor 
and the Engineer. 

5. Attending traffic control coordinating meetings or coordination activities as necessary for full understanding 
and effective performance. 

6. Ensuring that all needed traffic control devices and equipment are available and in good working condition 
prior to the need to install or utilize them. 

The TCS may perform the Work described by the Bid item for "Maintenance and Protection of Traffic Control" as long 
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as the duties of the TCS are accomplished. Possession of a current flagging card by the TCS is mandatory. 

A reflective vest and a hard hat shall be worn by the TCS. 

1-10.2(4) CONTRACTOR'S REFUSAL OR FAILURE TO ACT 

Upon failure or refusal of the Contractor to comply with the Engineer's written notice to: 

1. Provide adequate flaggers, 
2. Provide, erect, maintain, and remove, as applicable, barricades, signs, lights, on-site or off-site detours or 

detour bridges, or 

3. Provide any work required by Section 1-07.23. 

The Engineer shall have the option to do one or any combination of the following: 

1) Suspend the Work without further notice to the Contractor or the Contractor's Surety until the Contractor 
complies with the Engineer's order (see Section 1-08.6); 

2) Immediately provide an off-duty uniformed peace officer; 

3) Immediately provide flagging by Owner forces or by others; and/or 

4) Provide, erect, maintain and remove barricades, signs and lights by Owner forces or by others. 
All costs related to items 1 ), 2), 3), and 4) will be deducted from any progress payments due or coming due the 

Contractor as provided in Section 1-09.9(3). 

The above options shall not bar the Owner from exercising other remedies because of the Contractor's failure or 
refusal to comply with a contractual obligation. 

1-10.2(5) 

1-10.2(5)A 

TRAFFIC CONTROL PLANS 

CONTENT AND SUBMITTAL REQUIREMENTS 

Based on the Contractor's intended method of performing the Work, the Contractor shall develop, adopt, and submit 
to the Engineer a specific Traffic Control Plan (TCP) or plans for protecting and controlling pedestrian, bicycle and vehicle 
traffic during construction operations. A separate TCP is required for each work location within the street Right of Way. When 
the site cannot be fully opened to traffic after work shift is completed, a separate traffic control plan is required for the after 
work shift conditions. 

Typical plans may be submitted for areas with identical traffic requirements. Typical plans shall be clearly labeled to 
indicate all locations the plan is to be implemented. TCPs shall take into consideration any street and lane closure or other 
restrictions that may be specified in the Contract. 

Submittal shall be made at least 10 Working Days before planned implementation to allow for Engineer evaluation. 
The Contractor shall not begin Work in the street Right of Way until an approved Traffic Control Plan for the specific location 
has been returned by the Engineer. Submittal shall be in accordance with Section 1-05.3. 

Traffic Control Plans shall indicate: 

1. Vehicular, bicycle, and pedestrian traffic routing, 

2. Proposed location of flaggers, barricades, lighting, signing, and other traffic control devices in relation to 
existing and temporary roadway edges and lane markings, 

3. Proposed number of working hours, 

4. Arrangements for access to buildings within and immediately adjacent to Project Site, 

5. Arrangements for emergency exiting from buildings within and immediately adjacent to the Project Site, 

6. Anticipated driveway blockage resulting from construction operations, 

7. Restrictions to on-street parking within immediate vicinity of the Project Site, including arrangements for 
hooding parking meters, and parking pay stations and associated appurtenances, as necessary, 

8. Arrangements for temporary passenger and commercial loading and unloading zones, and temporary transit 
stop zones, 

9. Identification and description of temporary lateral relocations of trolley overhead wire system if necessary to 
maintain trolley service, 

10. Routing of construction trucks, 

11 . Coordination in sequencing traffic control with scheduling of Work and work locations, and 

12. Sequencing and layout of temporary pavement marking and removal as it relates with the scheduling of 
Work and work locations. 

When the signing of a particular area will be provided as detailed on one or more of the figures included in the Seattle 
Traffic Control Manual (STCM) without modification, the Contractor may reference the applicable figure number, shown in the 
manual, at the appropriate location on the Drawings. When this procedure is used, variable distances such as minimum length 
of taper shall be specified by the Contractor. The spacing proposed for barricades and cones shall also be specified. 

If the Contractor's proposed pedestrian or traffic control measures differ from the traffic control requirements in the 
STCM, the Contractor's alternate Traffic Control Plan shall detail the specific location of each necessary construction sign, 
flagging, and other traffic control device required. The Contractor's alternate method for traffic and pedestrian control shall be 
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developed in accordance with the same established standards for plan development demonstrated by the figures in the STCM. 
Acceptance of alternative traffic control measures shall be entirely at the discretion of the Engineer. The Contractor shall have 
no claim for an equitable adjustment: 

1) For using alternative measures. 

2) If the proposed alternate measures are rejected or modified. 

3) If requests to use non-standard traffic control devices are rejected or modified. 

The Contractor shall plan and schedule Contractor work activities to conform to and allow time for notifications, 
reviews, approvals, acceptances, and other conditions of the Contract. Most notifications are located in Section 1-07.28. 

1-10.2(5)8 CONFORMANCE TO ESTABLISHED STANDARDS 

Flagging, signs, and all other traffic control devices and procedures furnished or provided shall conform to the 
standards established in the current version (in effect on the Day the Work was advertised for Bid) of the "Manual on Uniform 
Traffic Control Devices for Streets and Highways as modified and adopted by WSDOT (hereinafter referred to as the 
"MUTCD"), as supplemented by the current edition of The City of Seattle "Traffic Control Manual for In-Street Work" 
(hereinafter referred to as the "Seattle Traffic Control Manual" (STCM)), and such additional requirements as may be included 
in the Contract. The Revised Code of Washington (RCW) 47.36, Traffic Control Devices, requires traffic control devices along 
city streets to conform to the WSDOT adopted standards to the extent possible. 

The WSDOT adopted version of the "MUTCD" may be accessed at: 

http ://www. wsdot. wa .gov/Publications/Manuals/M24-01 .htm 

The City of Seattle "Seattle Traffic Control Manual" may be accessed at: 

http://www.seattle.gov/transportation/trafficcontrolmanual.htm 

Judgment of the quality of devices furnished will be based upon Quality Guidelines for Temporary Traffic Control 
Devices, published by the American Traffic Safety Services Association. Copies of the MUTCD and Quality Guidelines for 
Temporary Traffic Control Devices may be purchased from the American Traffic Safety Services Association, 15 Riverside 
Parkway, Suite 100, Fredericksburg, Virginia 22406-1022. The Washington State Modifications to the MUTCD may be 
obtained from the Department of Transportation, Olympia, Washington 98504. 

In addition to the standards of the MUTCD, and the described above, the Contractor shall use crashworthy devices. 
The National Cooperative Highway Research Project (NCHRP) Report 350 has established requirements for crash testing. 
Workzone devices are divided into four categories. Each of those categories and, where applicable, is described below: 

Category 1 includes those items that are small and lightweight, channelizing, and delineating devices that have been 
in common use for many years and are known to be crashworthy by crash testing of similar devices or years of demonstrable 
safe performance. These include cones, tubular markers, flexible delineator posts, and plastic drums. All Category 1 devices 
used on the project shall meet the requirements of NCHRP 350 as certified by the manufacturer of the device. 

Category 2 includes devices that are not expected to produce significant vehicular velocity change, but may 
otherwise be hazardous. Examples of this class are barricades, portable sign supports and signs, intrusion alarms and vertical 
panels. All Category 2 devices shall meet the requirements of NCHRP 350. For the purpose of definition, a sign support and 
sign shall be considered a single unit. A new sign may be purchased for an existing sign support and the entire unit will be 
defined as "existing equipment." 

Category 3 is for hardware expected to cause significant velocity changes or other potentially harmful reactions to 
impacting vehicles. Barriers, fixed sign supports, crash cushions, and other work zone devices not meeting the definitions of 
Category 1 or 2 are examples from this category. Many Category 3 devices are defined in the design of the project. Where 
this is the case, NCHRP 350 requirements have been incorporated into the design and the Contractor complies with the 
requirements by constructing devices according to the Contract Documents and Specifications. Where the device is a product 
chosen by the Contractor, the device chosen shall be compliant with the requirements of NCHRP 350. 

Category 4 includes portable or trailer-mounted devices such as arrow displays, temporary traffic signals, area 
lighting supports, and portable changeable message signs. Crash testing is not required for these devices. 

The condition of signs and traffic control devices shall be acceptable or marginal as defined in the book Quality 
Guidelines for Temporary Traffic Control Devices. The Contractor's TCM and TCS shall be responsible for assuring that 
temporary traffic control devices and materials comply with these Specifications. If the Engineer finds that a sign or traffic 
control device is determined to be unacceptable, it shall be removed from the project and replaced within 12-hours of 
notification. The Engineer's decision on the condition of a sign or traffic control device shall be final. 

1-10.2(5)C GENERAL TRAFFIC CONTROL RESTRICTIONS 

In addition to any street and lane closure restrictions specified in the Contract, traffic control plans shall be developed 
to comply with the following restrictions: 

1. Arterial Paving: Arterial approaches to the streets being paved shall remain open to vehicular traffic for 
their full roadway widths except when paving across arterial crossings. During such periods, the cross 
streets may be closed for a minimum amount of time as approved by the Engineer. Prior to the closure of 
any arterial cross street the Contractor shall submit to the Engineer a traffic control plan for the location 
detailing the traffic controls to be used to reroute traffic. Traffic shall not be rerouted without approval of the 
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traffic control plan by the Engineer. The Contractor shall have no claim because of the traffic control plan 
being rejected or modified by the Engineer. 

2. Time of Work: Except as may be otherwise itemized in the street and lane closure restrictions specified in 
the Project Manual, no Work shall be scheduled in the Traveled Way on arterials during "peak traffic hours" 
without written authorization from the Engineer. Unless otherwise specified, "peak traffic hours" are from 
7:00 AM to 9:00 AM and from 4:00 PM to 6:00 PM with the following exceptions: 

a. For the Central Business District (City of Seattle) peak hours are from 6:00 AM to 9:00 AM and 
3:00 PM to 6:00 PM. 

b. For Aurora Avenue (City of Seattle) peak hours are from 6:00 AM to 9:00 AM and 3:00 PM to 7:00 
PM. 

The Contractor shall discontinue Work if a conflict exists with special events such as parades, 
sporting events, miscellaneous rallies, and large public meetings or with seasonal conditions, such as the 
Holiday Construction Moratorium. Information concerning such events can usually be obtained from 206-
684-5098. 

3. Holiday Construction Moratorium (City of Seattle Only): No construction activities will be allowed on any 
portion of a project that lies within the Central Business District or the Pioneer Square area during the 
Christmas season, Thanksgiving Day through New Year's Day inclusive. 

The Central Business District is that area within the boundaries of Interstate 5 on the east, Seneca Street on 
the south, 1st Avenue on the west, Virginia Street and Denny Way (east of Fairview Avenue) on the north. 

The Pioneer Square Area is that area within the boundaries of Alaskan Way on the west, 2°d Avenue and 
2nd Avenue South on the east, Columbia Street on the north and King Street on the south. 

4. Parking: Where parking restricts traffic flow or is a hazard to through traffic or to the construction work, 
parking may be restricted either entirely or during the time when it creates a hazard. Parking restrictions may 
be requested by the Contractor and upon approval of the Engineer be established within construction and 
maintenance areas. In areas where (City of Seattle) parking meters are present, the Contractor shall apply 
to SOOT for installation of meter covers restricting such parking. In areas with parking pay stations and 
sidewalk containing D-22 signaqe ("Pay R", Pay L", "Pay H", and "Pay RL" signs and posts), and "numbered" 
base plates, the Contractor shall apply to SOOT for "no parking markers" restricting such parking. Where no 
meters, parking pay stations, and D-22 signage and "numbered" base plates are present, the Contractor 
shall contact SOOT so that the Contractor may install "NO PARKING" (T038 or T039) easel signs. Signs 
must be inspected by a parking enforcement officer or uniformed peace officer 24 hours prior to 
enforcement. See Section 1-07.28, item 3) for notification requirements. Load zone, consulate parking 
zone, and carpool parking zone restrictions shall be done in accordance with the STCM. 

"NO PARKING" signs shall conform in message, dimension and color as indicated in Part V of the 
STCM. Spacing of signs shall be in accordance with Project Site conditions. 

"NO PARKING" (T038 or T039) easel signs should be installed at an approximate interval of 50 
feet to 75 feet, with a minimum of four units, per each full block. For partial block parking prohibition, R-101 's 
or T-38's or T039's should be installed at approximately 50-foot intervals with R-160 signs at the terminus as 
shown in Figure V-1 of the STCM". 

The employees of the Contractor shall not park their private vehicles on the street, at the Project 
Site, or in commercial areas where general parking has been prohibited for construction or safety purposes. 

1·10.2(5)D RESERVED 

1-10.3 

1·10.3(1) 

TRAFFIC CONTROL LABOR, PROCEDURES AND DEVICES 

TRAFFIC CONTROL LABOR 

The Contractor shall furnish all personnel for flagging, spotting, for the execution of all procedures related to 
temporary traffic control and for the setup, maintenance and removal of all temporary traffic control devices and construction 
signs necessary to control traffic during construction operations. 

Workers engaged as flaggers or spotters shall wear reflective vests and hard hats. During hours of darkness, white 
coveralls or white or yellow rain gear shall also be worn. The vests and other apparel shall be in conformance with Section 

1-07.8. 

1·10.3(1)A FLAGGERS AND SPOTTERS 

Flaggers and Spotters shall be posted where shown on approved Traffic Control Plans or where directed by the 
Engineer. All flaggers and spotters shall possess a current flagging card issued by the State of Washington, Oregon, 
Montana, or Idaho. The flagging card shall be immediately available and shown to the Owner upon request. 

Flagging stations shall be shown on Traffic Control Plans at locations where construction operations require stopping 
or diverting public traffic. Flagging stations shall be staffed only when flagging is required. This staffing may be continuous or 
intermittent, depending on the nature of the construction activity. Whenever a flagger is not required to stop or divert traffic, 
the flagger shall move away from the flagging station to a safer location. During hours of darkness, flagging stations shall be 
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illuminated in a manner that insures that flaggers can easily be seen but that does not cause glare to the traveling public. 
Flaggers shall be equipped with portable two-way radios, with a range suitable for the project. The radios shall be capable of 
having direct contact with project management (foremen, superintendents, etc.). 

The Contractor shall furnish Stop/Slow paddles conforming to the requirements of Section 9-38.1 for all flagging 
operations. 

Spotting stations shall be shown on Traffic Control Plans at locations where a spotter can detect errant drivers or 
other hazards and provide an effective warning to other workers. Spotting stations will not be allowed at locations where the 
spotter will be in unnecessary danger. The Contractor shall furnish noise-makers or other effective warning devices for 
spotting operations. The duties of a spotter shall not include flagging. 

1-10.3(1)8 OTHER TRAFFIC CONTROL LABOR 

In addition to flagging or spotting duties, the Contractor shall provide personnel for all other traffic control procedures 
required by the construction operations and for the labor to install, maintain and remove any traffic control devices shown on 
Traffic Control Plans. 

Prior to performing any traffic control Work on the Project Site, these personnel should be trained in work zone safety. 

1-10.3(1)C TRAFFIC CONTROL PEACE OFFICERS 

Only an off-duty uniformed peace officer shall be used as a flagger to: 

1. Countermand a traffic signal indication at a signalized intersection, 

2. Direct vehicle and pedestrian traffic when a traffic signal indication is turned off or inoperative, and 

3. Perform flagging duties when and where indicated in the accepted Traffic Control Plan or elsewhere in the 
Contract. If flagging duties indicated exclude the required uses in item 1 and 2 above, then the Engineer 
may direct the Contractor to cease use of the Uniformed Peace Officer prior to the next work day. 

Officers are also required for new traffic signal Work; see Section 8-31 .3(1 )A. The off-duty uniformed peace officer 
shall be provided by the Contractor. 

The Contractor shall submit to the Engineer on the next Working Day, a copy of the daily time card for Traffic Control 
Peace Officers showing the hours actually worked co1:mtermanding a signal at a signalized intersection and the ho~rs act~ally 
worked directin§ vehic~lar and pedestrian traffic at a si§nalized intersection when the traffic si§nal is inoperative or t~rned off. 

1-10.3(2) 

1-10.3(2)A 

TRAFFIC CONTROL PROCEDURES 

ONE-WAY TRAFFIC CONTROL 
The project Work may require that traffic be maintained on a portion of the Roadway during the progress of the Work 

using one-way traffic control. If this is the case, the Contractor's operation shall be confined to one-half the Roadway, 
permitting traffic on the other half. If shown on an approved traffic control plan or directed by the Engineer, one-way traffic 
control, in accordance with the MUTCD, shall be provided and shall also conform to the following requirements: 

In any one-way traffic control configuration, side roads and approaches will be closed or controlled by a flagger or by 
appropriate approved signing. A side road flagger will coordinate with end flaggers where there is line of sight and with the 
pilot car where the end flaggers cannot be seen. 

Queues of vehicles will be allowed to take turns passing through the workzone in the single open lane. When one
way traffic control is in effect, Contractor vehicles shall not use the open traffic lane except while following the same rules and 
routes required of the public traffic. 

As conditions permit. the Contractor shall. at the end of each Day. leave the Work area in such condition that it can 
be traveled without damage to the Work, without danger to traffic, and without one-way traffic control. If , in the opinion of the 
Engineer, one-way traffic control cannot be dispensed with after working hours, then the operation will be continued 
throughout the non-working hours. 

1-10.3(2)8 

1-10.3(2)C 

RESERVED 

LANE CLOSURE SETUP/TAKEDOWN 

Where allowed by the Contract and where shown on approved traffic control plans or directed by the Engineer, the 
Contractor shall set up traffic control measures to close one or more lanes of a multi-lane facility. When this is to occur and 
called for in the approved traffic control plan, the following sequence shall be followed: 

1. Advance warning signs are set up on the Shoulder of the Roadway opposite the lane to be closed, 

2. Advance warning signs are set up on the same Shoulder as the lane to be closed, 

3. If required, a transportable attenuator, with arrow board, is moved into place at the beginning of the closure 
taper, 

4. Channelization devices are placed to mark the taper and the length of the closure as shown on the traffic 
control plan. 

If transportable attenuator /arrow board is required, once the lane is closed, the transportable attenuator /arrow board 
combination may be replaced with an arrow board without attenuator. 

If additional lanes are to be closed, they shall be closed in sequence with previous lane closures using the same 

20 11 edition City of Seattle Standard Specifications For Road. Bridge. And Municipal Construction 
 

4-1065



PAGE 1-114 SECTION 1-10 TEMPORARY TRAFFIC CONTROL 

sequence of activities. If an arrow board is required, each closed lane shall be marked with a separate arrow board at all 
times. 

Traffic control for lane closures shall be removed in the reverse order of its installation. 

1-10.3(2)0 MOBILE OPERATIONS 

Where construction operations are such that movement along the length of a Roadway is continuous or near
continuous to the extent that a stationary traffic control layout will not be effective, the Contractor shall implement a moving, or 
mobile, traffic control scheme. Such moving control shall always be conducted in the same direction as the adjacent traffic. 

Where shown on an approved traffic control plan or where directed by the Engineer, mobile traffic control shall 
consist of portable equipment, moving with the operation. A portable changeable message sign shall be established in 
advance of the operation and far enough back to provide warning of both the operation and of any queue of traffic that has 
formed during the operation. The advance sign shall be continuously moved to stay near the back of the queue at all times. A 
truck-mounted attenuator, with arrow board, shall be positioned and maintained at a fixed distance upstream of the Work. A 
shadow vehicle, with truck-mounted attenuator, shall be positioned and maintained immediately upstream of the Work. 

1-10.3(2)E PATROL & MAINTAIN TRAFFIC CONTROL MEASURES 

At all times, when temporary traffic control measures are in place, the Contractor shall provide for patrolling and 
maintaining these measures. The Work shall consist of resetting mislocated devices, assuring visibility of all devices, cleaning 
and repairing where necessary, providing maintenance for all equipment, including replacing batteries and light bulbs as well 
as keeping motorized and electronic items functioning, and adjusting the location of devices to respond to actual conditions, 
such as queue length, unanticipated traffic conflicts and other areas where planned traffic control has proven ineffective. 

This Work shall be performed by the Contractor, either by or under the direction of the Traffic Control Supervisor. 
Personnel, with vehicles if necessary, shall be dispatched so that all traffic control can be reviewed at least once per hour 
during working hours and at least once during each Non-Working Day. 

1-10.3(3) 

1-10.3(3)A 

TRAFFIC CONTROL DEVICES 

CONSTRUCTION SIGNS 

All construction signs required by approved traffic control plans, as well as any other appropriate signs directed by the 
Engineer shall be furnished by the Contractor. The Contractor shall provide the posts or supports and erect and maintain the 
signs in a clean, neat, and presentable condition until the need for them has ended. Post mounted signs shall be installed as 
shown in the Standard Drawings. When the need for construction signs has ended, the Contractor, upon approval of the 
Engineer, shall remove all signs, posts, and supports from the project and they shall remain the property of the Contractor. 

No passing zones on the existing Roadway that are marked with paint striping and which striping is to be obliterated 
by construction operations shall be replaced by "Do Not Pass" and "Pass With Care" signs. The Contractor shall provide and 
install the posts and signs. The signs shall be maintained by the Contractor until they are removed or until the Contract is 
Physically Completed. When the project includes striping by the Contractor, the signs and posts shall be removed by the 
Contractor when the no passing zones are reestablished by striping. The signs and posts will become the property of the 
Contractor. When the Contractor is not responsible for striping and when the striping by others is not completed when the 
project is Physically Completed, the posts and signs shall be left in place and shall become the property of the Owner. 

All existing signs, new permanent signs installed under this Contract, and construction signs installed under this 
Contract that are inappropriate for the traffic configuration at a given time shall be removed or completely covered with metal, 
plywood, or an Engineer approved product specifically manufactured for sign covering during periods when they are not 
needed. 

Construction signs will be divided into two classes. Class A construction signs are those signs that remain in service 
throughout the construction or during a major phase of the Work. They are mounted on posts, existing fixed Structures, or 
substantial supports of a semi-permanent nature. Class A signs will be designated as such on the approved Traffic Control 
Plan. "Do Not Pass" and "Pass With Care" signs are classified as Class A construction signs. Sign and support installation for 
Class A signs shall be in accordance with the Contract Drawings or the Standard Drawings. Class B construction signs are 
those signs that are placed and removed daily, or are used for short durations which may extend for one or more Days. They 
are mounted on portable or temporary mountings. 

Where it is necessary to add weight to signs for stability, the only allowed method will be a bag of sand that will 
rupture on impact. The bag of sand shall have a maximum weight of 40-pounds, and shall be suspended no more than 1-foot 
from the ground. 

Signs, posts, or supports that are lost, stolen, damaged, destroyed, or which the Engineer deems to be unacceptable 
while their use is required on the project shall be replaced by the Contractor. 

1-10.3(3)B SEQUENTIAL ARROW SIGNS 

Where shown on an approved traffic control plan or where ordered by the Engineer, the Contractor shall provide, 
operate and maintain sequential arrow signs. In some locations, the sign will be shown as a unit with an attenuator. In other 
locations, the plan will indicate a stand-alone unit. 

1-10.3(3)C PORTABLE CHANGEABLE MESSAGE SIGN 

Where shown on an approved traffic control plan or where ordered by the Engineer, the Contractor shall provide, 
operate and maintain portable changeable message signs. These signs shall be available, on-site, for the entire duration of 
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Seattle City Light – Terminal 117 Adjacent Streets Cleanup & Stormwater 
Infrastructure 

Gary Merlino Construction Co., Inc. (GMCC) 

Clearing, Demolition, and Excavation Plan 

Clearing and Mulching 

Depending on location, trees will be limbed if necessary and taken down in sections.  Care will be taken 
to avoid damage to nearby facilities (houses, fences, power lines, etc.)  Some trees will be re-used on 
site for habitat logs upon engineer approval.  Others will be salvaged, if possible, or ground into mulch 
and hauled off site.   

Removal of sod, stumps, roots, foundations, and planking will be removed to a min. depth of 2’ below 
subgrade.  Materials will be disposed of in the same manner as contaminated materials. 

Removal and Recycling of Asphalt and Concrete Pavements 

Asphalt and concrete will be broken into pieces on site using an excavator with a breaker attachment.   
We will attempt to segregate pavement materials so they can be loaded into a truck and hauled to a 
recycling facility (Kangley Rock and Recycle).  If this cannot be accomplished, the materials will be 
disposed of as Subtitle D disposal.   

Pavement within the designated TSCA excavation limits will be treated as such. 

Removing and/or Abandoning Utilities 

Underground utilities to be removed will be exposed and plugged at locations shown on drawings.  Pipes 
to be removed will be removed.  Structures and pipe will be excavated.  If greater than 4’ in depth, 
shoring will be used if it is necessary for workers to enter the excavation (for installing plugs, rigging 
pipes to be lifted, etc.).  Shoring methods will include trench boxes and fin form or steel plates with 
trench jacks, depending on the location.  Excavated soil and debris will be disposed of as Subtitle D 
disposal.  Trenches will be backfilled with Mineral Aggregate Type 17. 

PSE will be coordinated with for gas line removal.   

SCL will be coordinated with for electrical service disconnections 

Pipes to be abandoned and filled will be filled with CDF.  Anticipated runs are short.  A foaming agent 
will be used in high slump CDF that will be poured from the high end to flow the length of the pipe.   

Cuts in Excess of 4 Vertical Feet 

Cuts in excess of 4 vertical feet will be benched or sloped to maintain worker safety.  Subject areas are 
anticipated to be within the exclusion zone, so the area would be fenced or barricaded to keep the 
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public away from potential fall hazards.  For narrow excavations greater than 4 feet, trench boxes may 
be used as well as trench jacks, fin form, and steel sheets. 

For cuts at right-of-way that cannot be benched or sloped, a trench box will be used.  This will be done 
prior to the excavation toward the center of the road.  Essentially, a trench will be dug along right away, 
backfilling inside the box up to a depth of less than 4’ deep.  The centerline side of the box would be 
sloped outside the box for safety and to prevent sloughing of contaminated dirt onto the newly placed 
import material.  This same operation may also be done after excavation and backfill take place in the 
middle of the road, excavating the edge of the right-of-way last. 

Adjacent structural items will be protected by utilizing trench jacks for lateral support while excavating 
and backfilling similar to the trenching operation described above.  Support for SCL poles will be 
addressed in detail in a separate plan, utilizing an engineered pole brace. 

Excavation of Soil on Slopes Steeper than 1.5H:1V 

Excavations on slopes will be done with an excavator sitting at the bottom of the slope and reaching up 
the slope or with the excavator sitting at the top of the slope and reaching down the slope.  Slope stakes 
will be placed as necessary to ensure proper grade is achieved.  The work area will be fenced or 
barricaded during excavation as part of the exclusion zone for public safety.  BMPs will be used to 
protect slopes from erosion until permanent stabilization is placed. 

Temporary Shoring 

Temporary shoring is to be installed on the south side of Donovan St. adjacent to the Boeing Company 
property.  This will be done by installing a temporary soldier pile wall as shown on the drawings.  The 
steps for installation and removal will be the following: 

1. Excavate and remove the soil to 12” below the top of pile elevation at and in front of the wall.   
2. Cut the back slope at 1.5 to 1.   
3. Auger and install piles, backfilling with CDF. 
4. Cut soil in front of wall in 4’ or less lifts (depending on soil condition) and install timber lagging. 
5. Backfill voids with gravel backfill. 
6.  Place fill in front of wall to an elevation of 4’ below finish grade. 
7. Cut piles and remove lagging within 4’ below finish grade. 
8. Place remainder of fill. 

Survey monitoring will be performed per drawing sheet 78.  It does not appear the nearest structure is 
within two times the excavation depth.   This will be verified in the field.   

Detailed submittals in accordance with specification sections 6-12.3(2) and 8-05.3(1) are forthcoming for 
the soldier piles and Geoweb anchor piles, and the cellular confinement system. 

Outfall Construction 
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The outfall pipe will first be stubbed out of MH #1 beyond the roadway limits prior to work extending 
into the easement towards the river.  This is to keep the outfall construction from impacting other work.  
Work will be scheduled within times not affected by tidal influence.  If recent rainfall creates higher than 
normal water levels in the river, work will be postponed to later in the specified time window.   

Pipe will be laid downstream toward the outfall.  Excavation will be backfilled as work progresses and 
trench plugs are installed.  If lingering groundwater is present in the excavation while working, it will be 
pumped to the water treatment system for discharge.   Work will be scheduled for after groundwater is 
drawn down by the tidal stage.  Trench boxes will be used for shoring.   

A floating containment boom will be installed once the excavation approaches the tidal zone of the 
river.  Trench excavation at the outfall itself will be postponed as long as possible to minimize tidal 
inundation in the trench.  At this time, riprap will be removed for replacement after completion of the 
pipe installation.   

 
4-1071



 
4-1072



 
T-117 Adjacent Streets and Stormwater  
Removal Action Work Plan June 17, 2015 

Integral Consulting Inc. 4-1073  

4.11 CONTRACTOR’S QUALITY CONTROL PLAN 

 

 
4-1073



 
4-1074



QUALITY CONTROL PLAN 
 

SECTION 1-07.34 

 
 

for 
 
 

Seattle City Light 
 

Terminal 117 Adjacent Streets Cleanup &  
Stormwater Infrastructure 
Seattle, King County, WA 

 

 
 

Submitted to 
 
 
 

GARY MERLINO CONSTRUCTION CO., INC.  
 

9125 10th Avenue South  

Seattle, WA  98108 

 
 
 

Submitted by: 
 
 
 

. 
 

15408 SE 66th PL, Bellevue, WA 98006; P.O. Box 1419, Issaquah, WA 98027 

425-218-9316 (T);425-643-0436 (F) 

 
 

Santanu Mowar, MSCE, PE; Contractor Quality Control Manager (CQCM) 
 

Date: 03-16-2015 

 
4-1075



 
4-1076



 
                                                                                                                  

 
 
_______________________________________________________________________________________________ 
Contractor's Quality Control (QC) Plan Section 1-07.34(6)A  
Seattle City Light 
Terminal 117 Adjacent Streets Cleanup & Stormwater Infrastructure 
City of Seattle PW #2014-012 
Seattle, King County, WA  
March 13, 2015 
 
 
 

(i) 

TABLE OF CONTENTS 
 Page No. 

 
1.0 PGE's QC SCOPE OUTLINE ...........................................................................   1  

 

2.0 QUALITY CONTROL ORGANIZATION  ................................................   4 

  2.A      QC Organizational Chart ......................................................................................    5    

 2.B      QC Staff .............................................................................................................  6 

 2.B.1  PGE's CQCM .........................................................................................  6 

  2.B.2 PGE's On-site QC Inspector ....................................................................  7 

 2.B.3  PGE's Laboratory Manager .....................................................................  9 

  2.B.4 Superintendent .....................................................................................  9 
 2.B.5  Supplemental Personnel ........................................................................  9 

  2.B.6 QA/QC Organizational Change ................................................................  10 

 

3.0 QUALITY CONTROL PROCEDURES/PLANS ................................................ 10 

 3.A Reporting Forms ............................................................................................... 10 
 3.B Documentation Protocol ....................................................................................  10 

 3.C Identification, Traceability, Receiving, Handling, & Storage Protocol ........................  12 

 3.D Deficiency Correction ........................................................................................  12 

 3.E Quality Records ................................................................................................ 13 

 3.F Pre-Construction Testing Report ......................................................................... 13 

 3.G Pre-Installation Meeting .................................................................................... 13 

 3.H Items of Inspection of Contractor's Daily Work .....................................................  13 

 3.I Laboratory Material Testing ............................................................................... 14 

 3.J Major Definable Work Features & Sub-Tasks ........................................................ 16 

  

  
LIST OF APPENDICES 
  

 Appendix A QC Report Forms 

 Appendix B PGE Resumes       

 
 
 
 
 
 
 
   

 
4-1077



 
4-1078



 
                                                                                                                  

 
 
_______________________________________________________________________________________________ 
Contractor's Quality Control (QC) Plan Section 1-07.34(6)A  
Seattle City Light 
Terminal 117 Adjacent Streets Cleanup & Stormwater Infrastructure   
Seattle, King County, WA  
March 17, 2015 
Page 1 of 16 
 
 

1.  PGE's QUALITY CONTROL (QC) SCOPE OUTLINE  

 

Pacific Geo Engineering, LLC., (PGE) will be providing the overall quality control (QC) services including the 

daily QC inspections for the testing and inspection services, and the construction activities to be performed 

by Gary Merlino Construction Co., Inc. (“GMCC”) and its subcontractors for the major 'definable work 
features' described later on in Section 3.L of this QCP for the grading and site preparation scope of the 

Seattle City Light’s Terminal 117 Adjacent Streets Cleanup & Stormwater Infrastructure project in Seattle, 

WA. 

 

The major 'definable work features' that are to be under PGE's QC scope of work are as follows - 

construction activities that would take place for the removals of contaminated soils, debris, and wastewater 

from site, underground utility installation, importing of structural fills and other materials, backfilling and 

compaction of fills, road subgrade preparation, paving roadways with Asphalt and Concrete, and laboratory 

testing of soils on imported materials (Field Sampling Plan, FSP scope). PGE's QC scope is to assure that 

the above major 'definable work features' are accomplished as per the project specifications, using the on-

site observation and monitoring and inspection of the GMCC and its subcontractors' works. PGE's QCP 

assumes that PGE's QC scope can be accomplished by two persons - PGE's Quality Control Manager also 

described as Contractor's Quality Control Manager (CQCM) to be responsible for the overall management of 

the QC scope, and PGE's on-site  inspector to be responsible for the daily inspection.    

  

The QC scope of work on the sampling and chemical analysis of waste materials for disposal 

characterization (Quality Assurance Project Plan, QAPP scope) is not included in PGE's QC scope. We 

understand that this scope of work will be performed between GMCC and a local independent 

environmental testing lab. The environmental testing lab will be retained by GMCC on an as-need-basis. 

The sampling and chemical analysis of waste materials for disposal characterization will be based on the 

requirement of the disposal facility.  

 

PGE's Quality Control Plan (QCP) is prepared in accordance with the guidelines provided in Section 1-

07.34(6)A Contractor's Quality Control (QC) Plan.  

 

PGE's QCP will be re-evaluated as needed in the light of any design and revisions to the project personnel 

including subcontractors and any changes in the Contractor's Work Plan (CWP), and the QCP will be revised 

as appropriate and necessary, and resubmitted to Owner's Resident Engineer (RE) for his review and 

approval. 

 

A summary or outline of our QCP for the subject project is provided in this section.  
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1. This QCP is meant to encompass all the quality control aspects of the major 'Definable Work Features 

Of The Project Under PGE's QC Scope' described in Section 3.L of this QCP.     

 

2. PGE's QC work will be performed in accordance with the Section 1-07.34 Quality Control of the project 

contract documents. PGE will maintain an effective Quality Control Program to manage, document, test 

and inspect GMCC and its subcontractors' work as well as its suppliers' materials, and assure that all 

comply with the requirements specified in the project contract documents. This submittal describes the 

plans, programs, procedures, and the organization to be implemented by PGE to assure quality for 

materials, equipment, workmanship, manufacturing, and installation operations covering both on-site 

and off-site work by GMCC and its subcontractors and suppliers. 

 

3. PGE's QC and inspection services will be documented in several report forms (Report Form A to I) 

developed to customize the subject project's QC requirements. These forms are appended in Appendix 

A of this QCP. 

  

4. This QCP does not attempt to repeat or summarize the project contract documents and the specific 

requirements for the tasks involved, rather, it describes how PGE will assure that GMCC and its 

subcontractors' work and its suppliers' materials are to be in compliance with the project contract 

documents and requirements. Therefore, it is advised that GMCC and its subcontractors and suppliers 

must not depend solely on this document for the details of the project scope respective to their own 

scope of works, and must use the actual project contract documents for obtaining further clarification 

and information on the details of their respective scope of works. In cases where further clarification of 

the contract documents is necessary, GMCC should work with PGE and Owners' RE, to insure 

conformance with the project contract requirements. 

 

5. Contractor's Quality Control Manager (CQCM) Mr. Santanu Mowar of PGE will have the overall 

responsibility for managing the PGE's QC scope. PGE's QCP assumes that a minimum of 3 hours per 

day would be required by the CQCM to manage the daily QC scope, however, should it require more 

time to fulfill the QC scope requirements then the CQCM will make himself available. The credentials of 

PGE's CQCM can be found in Appendix B of this document.  

 

6. Our quality control management plan considers that PGE will employ an on-site inspector adequately 

qualified and experienced to monitor the day-to-day work. Mr. Paul Campbell, a senior field technician 

of PGE, who is adequately experienced with similar type of QC services for last 14 years, is to be 

assigned for this service, who will be responsible to insure the successful implementation of this QCP, 

and to provide support to CQCM on-a-daily basis. The credentials of PGE's CQCM can be found in 

Appendix B of this document.  
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7. Should it become necessary for PGE to provide additional staff to compliment the efforts of the afore-

named individuals; the credentials for these persons will be submitted to Owner's RE for his approval. 

 

8. PGE will perform the physical testing on the imported materials in the laboratory (Field Sampling Plan, 

FSP scope). PGE is capable of providing the above testing services as per the project contract 

specification requirements.  

 

9. The chemical analysis tests on the imported materials will be performed by an accredited lab to be 

retained by GMC, and the chemical analysis test scope of work will be managed and supervised directly 

by GMCC.   

 

10. For the physical testing of soils, Santanu Mowar, PGE’s CQCM, will have overall responsibility for 

insuring that the laboratory testing, sampling of soils from the site or off-site suppliers will be done in 

accordance with the project contract documents, and that all above works are performed by certified 

personnel of PGE in compliance with the project specification's laboratory testing described in Section 

1-07.34(3)C, and reporting criteria described in Section 1-07.34(6)C. Mr. Mowar will be in charge of 

the laboratory, physical testing services for the QC scope of the project contract documents. PGE's on-

site QC Inspector Mr. Paul Campbell will be performing the laboratory, physical testing of the materials.   

   

11. This QCP requires GMCC’s Superintendent and Project Manager to directly co-ordinate with PGE for any 

of PGE's services to be required for the project.  

 

12. PGE's QCP requires GMCC’s Superintendent to be in daily verbal and written communication with PGE's 

on-site QC Inspector, reporting the details of GMCC and its subcontractors and suppliers daily activities. 

There will be also a direct communication to be maintained between GMCC’s Superintendent, Project 

Manager, and the CQCM, whenever necessary. PGE's CQCM of the project will always keep himself 

available to GMCC’s Superintendent and Project Manager via his mobile phone @ 425-218-9316 and 

email @ smowar@comcast.net to address any QC related issue that may arise during the construction 

of the project.     

 

13. PGE's on-site daily QC Inspector will be communicating directly with GMCC’s Superintendent for the 

“actual physical work”, and with the Project Manager for the "administration/reporting side". Both the 

Superintendent and the Project Manager will provide the on-site QC Inspector with the information 

necessary and relevant to QC scope of work of the project contract documents for PGE to carry out its 

QCP.    

 

14. If any deviation from the specifications is encountered, CQCM will work with the Superintendent, 

Project Manager, and the Owner's RE as necessary to find an immediate resolution to the matter. Non-

 
4-1081



 
                                                                                                                  

 
 
_______________________________________________________________________________________________ 
Contractor's Quality Control (QC) Plan Section 1-07.34(6)A  
Seattle City Light 
Terminal 117 Adjacent Streets Cleanup & Stormwater Infrastructure   
Seattle, King County, WA  
March 17, 2015 
Page 4 of 16 
 
 

conforming Work will result in the issuance of a Non-conformance Report if it is not immediately 

corrected.   

 
15. The following sub-contractors' tasks, and the following suppliers' materials will be inspected and/or 

tested within the PGE's QC scope of work.  

 

  Sub-contractors & Suppliers 

a. Concrete Paving -  

b. Concrete Mix Design -  

c. Asphalt Paving -  

d. HMA Mix Design -  

e. Landscaping -    

f. Material Suppliers -  

 

 

2.  QUALITY CONTROL ORGANIZATION  

 
The overall QC services will be managed directly by an experienced professional engineer of PGE, 

designated as CQCM in this QC plan, and under his direct supervision, an on-site representative of CQCM, 

designated as QC Inspector in this QC plan, will be monitoring all quality control matters on-a-daily basis.  

 

In addition to these participants, GMCC’s Superintendent and Project Manager will also be in the QC loop to 

coordinate with PGE's on-site QC Inspector directly for providing necessary information to the QC Inspector 

and for receiving information from the QC Inspector for carrying out PGE'S QCP.     

 

An Organizational Chart showing the lines of authority and the communication lines between the QC 

participant firms and their personnel are provided in the following page.  
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2.A PGE's QA/QC Organizational Chart 

 
 

 

 

 

Seattle City Light 
Resident Engineer 

GMCC 
Patrick Hafferty 

Project Manager 

 
Dave Bidon 

Superintendent 

GMCC 
Jim Blais 

Environmental Manager

PGE 
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Suppliers  Subcontractors Chem. Analysis 
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2.B Quality Control Staff  

 

2.B.1 Contractor's Quality Control Manager(CQCM) 

 

Contractor's Quality Control Manager (CQCM) will report directly to GMCC’s Superintendent and/or Project 

Manager in all matters of Quality Control. The CQCM will have the authority to stop contractor's work, 

which is not in complete compliance with the contract and any revisions or properly approved field 

directives. 

 

The CQCM will be performing the following tasks to fulfill the QA/QC aspects of the project specification 

requirements described in Section 1-07.34(1).    

 

 a. Coordinating QC monitoring and testing activities. 

 b. Monitoring QC activities to ensure conformance with authorized policies, procedures, and 

  sound construction practices, as well as recommending improvements, as necessary. 

 c. Insuring the implementation of PGE's QCP and contract's QC scope. 

 d. Overseeing the development and implementation of the QCP. 

 e.  Conducting weekly QC meetings and submitting the meeting minutes electronically to the 

  Owners' RE, and the Contractor's Project Manager. 

f. Conducting other meetings with the construction team covering the requirements of the QC 

 procedures, as appropriate. 

g. Attending pre-installation meetings, progress and quality progress meetings.  

h. Approving IDRs, laboratory test results, and field inspection reports. 

i. Managing, directing, and reviewing all works (described in next section 2.B.2) of PGE's on-

 site QC inspector.  

j. Coordinating with the PGE's laboratory.  

k.  Identifying root cause analysis on non-conforming works and materials, informing the non-

 conformance issues, resolving non-conformance issues, and monitoring the follow-up 

 corrections in accordance with the requirements of the QC procedures. 

l. Recommending stop work, or re-performance, with concurrence of the Contractor's 

 Superintendent, of any nonconforming activity resulting from improper application of 

 prescribed procedures. 

m. Monitoring the follow-up corrective action documentation for conditions adverse to quality, 

 verifying implementation of corrective actions, tracking and analyzing corrective actions, 

 and providing corrective action documentation upon completion. 

n. Ensuring all required tests and inspections are complete. 
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o. Ensuring procurement, identification, traceability, storage, and handling of materials, 

 products, and equipment from GMCC’s sub-contractors' and suppliers' are as per 

 project requirements.  

p. Ensuring all reporting documentation as per the contract specifications are complete, and 

 deliver to the Owners' RE within the required time frame.  

q. Ensuring that PGE is adequately staffed throughout the project duration to provide all 

 testing and inspection services in accordance with the project contract documents 

 requirements. 

r.  The QC representative, or approved alternate, shall be physically present at the Project Site 

 whenever work is in progress, except as otherwise acceptable to the Owner.     

 

2.B.2 PGE's On-Site QC inspector 

 

The representative of the CQCM, PGE's QC Inspector will be on-site at all times during the construction 

activities that require PGE's QC services. The QC Inspector will be working under the direct supervision of 

the CQCM, and is authorized to act as the PGE's on-site QC inspector for all quality control matters on-a-

daily basis, including the authority to stop work which is not in complete compliance with the contract and 

any revisions or properly approved field directives as well as perform the following duties: 

 

 a. Review and certify that all work is in strict compliance with contract drawings and 

 specifications. 

  b. Schedule, conduct, and supervise all testing and inspections in the preparatory phase,  

  construction phase (in-process inspection phase), and reporting phase (final inspections) of 

  the testing and  inspection scope of services as required.  

 c. Insure that all on-site sampling and field testing and special inspection services are done in 

 accordance with ASTM requirements and project's testing and inspection criteria. In his role 

 assisting the CQCM, the QC Inspector will report to PGE’s CQCM on the conformance to the 

 approved specifications, and report any non-conformance, deficiency, and/or anomaly 

 noted.   

 d. Inspect GMCC and its subcontractor’s work performed each day for compliance with the 

 approved submittals. 

  e. Verify products, materials, and equipment delivered to the job site complies with approved 

  submittals. 

 f. Insure all testing and inspections required or necessary are performed and deliver results 

 to GMCC’s Project Manager with the IDR. 

  g. Document all material and construction discrepancies and verify corrective action taken.  

 h. Immediately stop any segment of work not complying with specification and drawings for 

 on-site work. 
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 i. Direct removal of products, materials, and equipment, and disposal of work not in 

 compliance with the plans and specifications. 

  j. Ensure maintenance of a current set of "as-built" drawings is at the job site. 

  k. In addition to the above duties, the QC inspector will also perform the following duties for 

  the major 'definable work features'.      
    

  Earth Work - Excavation, Removals of Contaminated Soils & Debris, Clearing, Grubbing 

  a. Inspection of removals of contaminated soils, debris, and wastewater  

  b. Collection of imported fill material samples from the suppliers and deliver to PGE's 

   laboratory  

  c. Verification of final native subgrade 

  d. Inspection of final native subgrade preparation prior to placing fills  

  e. Inspection of backfilling and its compaction 

      

  Utility Trench 

  f. Collection of imported pipe bedding material and fill material samples from the 

   suppliers and deliver to PGE's laboratory  

  g. Verification of final native subgrade 

  h. Inspection of final native subgrade preparation prior to placing pipe bedding  

   materials   

  i. Inspection of trench backfilling & compaction of backfills 

       

  Roadway Subgrade   

j. Collection of Type 17 and Type 2 materials samples from the suppliers and deliver     

to PGE's laboratory  

  k. Verification of final native subgrades 

  l. Inspection of final subgrade preparation prior to placing base courses 

  m. Inspection of aggregate base course laying and compaction 

     

  Asphalt Paving 

  n. Inspection of asphalt laying and its compaction  

   

  Concrete 

  o. On-site inspection of concrete 
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2.B.3 PGE's Laboratory Testing Manager 

 

PGE's CQCM will be in charge of all laboratory, physical testing of materials, and will direct, co-ordinate, 

and review all works of PGE's on-site QC Inspector for the laboratory, physical testing services. He will 

ensure that all the laboratory, physical tests are done in accordance with ASTM requirements, and meeting 

project contract's testing criteria.  

 

2.B.4 GMCC’s Superintendent 

 

GMCC’s Superintendent shall be responsible for receiving all the materials and supplies with their receipts 

and specification documents (if applicable) from GMCC’s subcontractors and suppliers. He will immediately 

inform the QC Inspector after receiving of the materials and supplies. The QC Inspector will inspect the 

materials and supplies on-site, review their receipts and specification documents, and then verify that 

these materials and supplies are in conformance with the applicable project specifications. Following QC 

Inspector's review, the receipts and the specification documents will be submitted to CQCM for his final 

review, and following the completion of CQCM's review the receipts and specification documents will be 

submitted to GMCC’s Project Manager.    

 

GMCC’s Superintendent will be responsible for informing, updating, and coordinating with QC Inspector on-

a-daily basis, and whenever necessary with CQCM, verbally and in written in a timely manner about the 

details of GMCC and its subcontractors' and suppliers' daily activities, and providing information on 

materials received on-site, material source, material specification details with reference to contract 

documents, equipments to be used, daily CWP including work schedule and sequence, subcontractors and 

supervisor responsible for specific works and their site supervisors, subcontractors' and suppliers' 

submittals, any relevant information required in IDR, and any information necessary and relevant to QC 

scope of work of the project contract documents.  

 

Both the Superintendent and the Project Manager will be responsible for informing, updating, and 

coordinating with QC Inspector verbally and in written in a timely manner on-a-daily basis about the 

upcoming testing and inspection services that will be required by QC inspector. PGE requires Gary Merlino 

to provide the scheduling of testing and inspection services to QC Inspector or CQCM at least 48 hrs in 

advance of day's testing and inspection works.  

 

2.B.5 Supplemental Personnel 

 

Additional quality control /materials testing personnel will be provided as needed and required during the 

course of the project to ensure the construction complies with the contract requirements.   
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2.B.6 QC Organizational Change  

 

The CQCM will obtain the Resident Engineer's approval before replacing any members of the quality control 

staff. Requests will include name, statement of qualifications, duties, and responsibilities of each proposed 

replacement. 

 
 

3.  QUALITY CONTROL PROGRAM PROCEDURES/PLANS 
 

3.A Reporting Forms 
 

The following forms will be available for use by PGE for controlling the proposed construction work on site.  

These forms are attached in Appendix A of this QCP.  

 

 Report Form A - Review/Inspection of submittals, identification, traceability,  
   receiving, storage, and  handling 
 

 Report Form B - Identification/Traceability/Receiving/Handling/Storage Log   
 

 Report Form C - Non-conformance  
 

 Report Form D - Non-conformance Report Log 
 

 Report Form E - Quality Records List 
 

 Report Form F -  Project Meetings & Pre-installation Meeting Minutes 
 

 Report Form G - Inspector's Daily Report (IDRs) 
 

 Report Form H - Field Work Inspection (FRs) 
 

 Report Form I -  Soil Sample Delivery Record 
 

3.B Documentation Protocol 
 

Document control measures shall ensure that all documents relevant to the construction of the project are 

filed and archived according to the procedures described in the contract documents, which provide 

accessibility, long-term availability, and review for compliance with contractual obligations. The hard copy 

of the documents shall be kept at GMCC’s job-office and shall maintain a duplicate set in a PDF format at 

another location. The documents in electronic version shall record following IBDMS and record on a secure 

server with back up records off-site in an external storage device e.g., external hard drive. Similar 

procedures should be followed by PGE as well for maintaining their QC documents.   
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The contractor's document control procedures shall include the review of documents by authorized 

personnel of GMCC, the distribution and storage of these documents, the elimination of obsolete 

documents, and control of change to the documents. Copies of the documents shall be distributed so that 

they will be available to the interested parties that need them for effective functioning of the quality 

management system and actions. Obsolete documents shall be promptly eliminated. Any superseded 

documents retained for the record shall be clearly identified as such. The same authorized personnel who 

reviewed and approved the original documents should review changes to the documents and data. Changes 

shall be promptly distributed to all parties along with master list enumerating the current revisions of each 

document. Similar procedures should be followed by PGE for maintaining their QC documents.   

 

All daily QC reports shall be sequentially dated for submittal to Owner's RE. Each report shall be signed and 

dated by the CQCM. Additional reporting forms shall be drafted and submitted for review as the occasion 

arises. Any additional forms shall be commensurate with specification requirements for reportable 

information. 

 

All submittals, receipts, and material/product data, specification documents, testing and inspection reports, 

and any other documents related to PGE's quality control operations will be maintained at the job site by 

GMCC.    

 

As per the contract specification on 'documentation protocols' described in Section 1-07.34(4), the 

following are the documents to be maintained in the job site office:    

 

 a. Contractor/subcontractor and their area of responsibility. 

 b. Operating plant/equipment with hours worked, idle, or down for repair. 

 c. Work performed each day, giving location, description, and by whom. 

 d. Test and/or control activities performed with results and references to Contract Document 

  requirements. Deficiencies shall be noted along with corrective action. Evaluation of  

  progress surveys and independent surveys for attainment of specified lines and grades 

  during dredging, excavation, and capping shall also be included. 

 e. Quantity of materials received at the project site with statement as to acceptability,  

  storage, and reference to Contract Document requirements. 

 f. Submittal tracking log with contact references, review statuses, and dates. 

 g. Observations of offsite activities that may impact the work, including contingency plans 

  and/or actions taken. 

 h. Job safety evaluations stating what was checked, results, and instructions or corrective 

  actions. 

 i. Any discovered conflicts within the Contract Documents and follow-up instructions received 

  from the Owner. 
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 j. Installation, inspections and maintenance of temporary erosion and sediment control BMPs. 

 k. Visitor log, including summary of any community feedback or public comments to be  

  addressed by the Owner. 

 

3.C Identification, Traceability, Receiving, Handling, & Storage Protocol 
 

Measures should be established and maintained by GMCC for PGE's on-site QC Inspector to be able to 

physically identify and control on-site the materials, products, and equipments to be used for the definable 

work features indentified in this QCP. With proper identification tags, the QC Inspector will prevent the use 

of incorrect or defective items and ensure that only the correct and acceptable items are to be used or 

installed. Items that fail to possess identification, or items that have lost its traceability record, or items 

that do not conform to the contract requirements shall be segregated to prevent their use or installation. 

Items should be able to be identified by the QC Inspector after GMCC makes the QC Inspector aware of the 

arrivals, receiving, and presence of the materials, product, and equipment on-site. PGE's inspection report 

for the identification, traceability, receiving, handling, & storage of materials and equipment will be 

provided in 'Report Form A' , and PGE will maintain a log - 'Report Form B' for recording the items that 

are identified, traced, received, and rejected by the QC Inspector.    

 

Where procurement is involved GMCC’s Superintendent shall define, as appropriate, the means and 

methods for handling, storage, packaging, and delivery of product. GMCC’s Superintendent shall establish 

procedures to receive, inspect, store, and maintain equipment procured. Any material, product, equipment 

that does not conform to project specifications or unused shall be documented and reported to QC 

Inspector.  

  

3.D Deficiency Correction  
 

Any deficiency, e.g., materials, product, construction, testing, and inspection shall be reported by the PGE's 

on-site QC inspector immediately after it will be noticed by him, and then by CQCM to GMCC’s 

Superintendent in writing through a non-conformance report -  'Report Form C'. Each report shall be 

attached to the IDR and a copy will be sent to the subcontractor or supplier responsible for the deficiency 

for immediate resolution.  

 

The Superintendent shall assign a planned date by which the deficiencies will be corrected. The date may 

be assigned for all items or individual items as necessary. After corrections have been made, the 

superintendent verifies the completion form of each item. Then the QCQM conducts a follow-up inspection 

and verifies that all nonconforming items have been corrected to meet contract specifications. Any 

remaining deficiencies are recorded managed as non-conformances.  
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The CQCM will track each deficiency through a non-conformance log - 'Report Form E'. As each deficiency 

is resolved, the non-conformance l shall be updated accordingly. Non-conforming work will not be covered 

by subsequent correction work prior to an acceptable resolution of the non-compliance by the Owner's RE.  

 

3.E Quality Records 
 

A Quality Records List shall be maintained by GMCC for keeping a track record of every document to be 

generated as a result of implementing the QC program. PGE will also maintain a similar quality records list 

- 'Report Form F' for keeping track of PGE's QC related documents to be received, submitted, distributed, 

reviewed, and to be generated to implement the QC program.    

 

3.F Pre-Construction Testing Report    

 

PGE’s QC Inspector will ensure that all Pre-construction Testing Reports for all import materials are 

submitted per specification section 1-07.34(6)C. If the supplier of the import material has current test date 

for the material to be supplied, that data will be submitted by GMCC. If the test reports are not available 

then PGE will perform the physical testing in the soil laboratory on all imported materials as described later 

on in Section 3.K - Laboratory Material Testing of this report.   

 

3.G Pre-Installation Meeting   
 

PGE's QC Plan shall implement a pre-installation meeting prior to major work activities as deemed 

necessary by the CQCM and/or GMCC’s Project Manager. The minutes of pre-installation meeting will be 

provided in - 'Report Form F'.GMCC will conduct a pre-installation meeting with all the supervisory 

personnel involved with the work element, such as the Subcontractor, Owner's Representative, Contractor's  

Quality Control and safety personnel, as well as any pertinent material suppliers at the beginning such 

activities. The intent of this meeting is to review submitted and approved materials, sequence of field 

activities, contract details, and potential safety hazards before any problems occur in the field.  

 

3.H Items Of Inspection of Contractor's Daily Work   
 

PGE's QC Inspector will perform the on-site inspection of the following items of the contractor's daily work.   

 

  Earth Work - Excavation, Removals of Contaminated Soils & Debris, Clearing, Grubbing 

  a. Removals of contaminated soils, debris, wastewater  

  b. Verification of final native subgrade  
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  c. Inspection of final native subgrade preparation prior to placing fills  

  d. Inspection of backfilling and its compaction 

  Utility Trench 

  e. Verification of final native subgrade 

  f. Inspection of final native subgrade preparation prior to placing pipe bedding  

   materials   

  g. Inspection of trench backfilling & compaction of backfills 

  Roadway Subgrade   

  h. Verification of final native subgrades 

  i. Inspection of final subgrade preparation prior to placing base courses 

  j. Inspection of aggregate base course laying and compaction 

  Asphalt Paving 

  k. Inspection of asphalt laying and its compaction  

 

The results of the field inspection of the above items will be provided in Report Form G, and 'Report 

Form H'. Each inspection report shall contain the specification section, specification title, test location, 

acceptance criteria, test performed, and the result. 

 

As mentioned earlier, the testing and inspection will be performed under the direction of a licensed 

Professional Engineer, Mr. Santanu Mowar, assigned as the CQCM of PGE for this project.      

 

Individual specification sections may contain more stringent testing procedures, methodologies, protocols 

and/or frequencies, in which case the individual specification section shall govern. 

 

Should any testing procedures, protocols or methodologies identified in the contract specifications or 

drawings be in conflict with the recognized testing standards, however notification of those anomalies shall 

be noted on both the test report and the IDR. Subsequent to that notification a Request for 

Information/Design Clarification shall be drafted and transmitted for resolution. 

 

3.I Laboratory Material Testing  
   

As mentioned earlier in Section 3.G - Pre-Construction Testing Report, if necessary, physical testing in the 

soil laboratory will be performed by PGE on all imported materials like (a) structural fill materials, (b) 

aggregates base course materials, (c) pipe bedding materials, (d) bio-retention soil, (e) filtration media for 

bio-retention, (f) topsoil, & (g) mulch.  Please refer to the (RAWP Section 4.11.1) Sampling and Analysis 

Plan for the chemical standards that must be met for imported materials. 
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Materials testing frequency shall be in accordance with each specification section's unique requirements. All 

test results shall be recorded on the appropriate test report forms for the test performed.   

 

PGE collect the representative samples of the imported materials from on-site and off-site, deliver the 

samples to the laboratory, and perform the physical testing of soil samples in the laboratory (Field 

Sampling Plan, FSP scope). The laboratory tests may include Sieve Analysis, Modified Proctor, Moisture 

Content, and Dust Ratio tests. These tests will be performed for every 12,000 tons of each discrete 

material source and type delivered to the site for placement.  

 

Any soil sample to be collected by PGE's QC Inspector either from the site or suppliers' pit/quarry will be 

reported via - 'Report Form I'. Each report shall contain the specification section, specification title, test 

specification, test methods, acceptance criteria, and the time to be completed. 
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3.J Major Definable Work Features & Sub-Tasks Under PGE's QC Scope 

 
 

Definable Work Features 

PGE's QC Scope 

Initial 

Submittal  

Check &  

Procurement  

Check 

Lab 

Test 

Result 

Review 

Compaction   

Inspection 

Off-site 

Source 

Inspection  

Field  

Inspection 

Report 

Prepar-

ation 

Final 

Submittal 

Check 

Earth Works for Excavation, Removals of Contaminated Soil, Debris, and Wastewater, Clearing, Grubbing   

Removals of contaminated soils, 

debris, and wastewater 

          

Importing fill materials               

Final native subgrade verification            

Final subgrade preparation            

Backfilling & compaction            

Utility Trench backfilling & Compaction  

Importing bedding materials              

Importing fill materials             

Final native subgrade verification            

Final subgrade preparation            

Backfilling & compaction            

Roadway Subgrade Preparation   

Importing base course materials               

Final native subgrade verification            

Final subgrade preparation            

Filling & compaction             

Asphalt Paving  

Asphalt JMF mix design  PGE understands that this item has already been approved by the owner 

Importing Hot-Mix asphalt            

Asphalt laying & compaction            

Surface smoothness            

Concrete Paving 

Concrete mix design  PGE understands that this item has already been approved by the owner 

Importing Concrete             

Concrete grout sampling & testing             

Concrete cylinder breaking test            
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REPORT FORM A - Review/Inspection Report   Report No.  
               
              Page 1/1 
1. Site Location  2. Date of Review /Inspection  3. Contractor/Supplier's Name 

4. Purpose of Review/Inspection 
    
(Mark one that applied)  

a. Process Control - CWP h. Identification  

b. Submittals i. Traceability  

c. Re-submittals j. Receiving  

d. Test & Inspection Plan k. Handling 

e. Test & Inspection Reports l. Storage 

f. Shop Drawings/Plan  m. Disposal/Removals 

g. Document Control System  n. Quality Records 

5. Identification of Item Reviewed/Inspected 
 
 
 

6. Specification Title 7. Sub-task Title 

8. Specification No.  
 
 

9. Inspector's Name 10. Contractor's Representative  

11. Description of Review/Inspection  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12. If, non-conformance occurs, refer non-conformance Repot No. here -  
 
 
 
 
 
 
13. Report Distribution Owners' RE  Gary Merlino Sub Contactor 

 

14. CQCM Representative Name  15. CQCM Representative Signature  
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REPORT FORM B - Identification/Traceability/Receiving/Handling/Storage/Control    
   of Products/Materials/Equipment Log   Period - ________to________            
   
                   Page 1/1 

Identification 
/Traceability 
/Receiving 
/Handling 
/Storage 
Inspection  
Date of PGE 

 
(1) 

Identification 
/Traceability 
/Receiving 
/Handling 
/Storage 
Inspection  
Report No. 

 
(2) 

Gary 
Merlion's  
Item No. 
Inspected by 
PGE 

 
 
 

(3)* 

Item Inspected  
for Identification 
/Traceability 
/Receiving 
/Handling 
/Storage 
on-site 
 

(4)** 

Item's 
Reference  
Specification 
Section No.  
 

 
 
 

(5) 

Item's 
Reference 
Specification 
Title  
 

 
 
 

(6) 

Inspection 
Type - 
Identification 
/Traceability 
/Receiving 
/Handling 
/Storage 

 
(7) 

Contractor/ 
Supplier 
Name 
 
 
 

 
 

(8) 

PGE's 
Inspection 
Comments 

(9)*** 

Non-
conformance  
Report No. 
from Report  
Form F 

 
 
 

(10) 

PGE's  
Inspection 
Report  
Distribution   
Date to 
Owners' RE 

 
 

(11) A
cc

ep
t 

R
ev

is
io

n
 

R
ej

ec
t 

 
 

            

 
 

            

 
 

            

 
 

            

 
 

            

 
 

            

* TITAN's Item No. :- Provide information in this column on item's identification Nos. e.g., P.O., Bill of Lading, stock, part, production batch, order, model, serial, shipment, 
packing slip, invoice, concrete mix design, HMA mix design, truck, and receipt; inventory log, material test report and certification, & on-site storage area location & identification. 
** Item Inspected Details :- Provide information in this column on item e.g., batch materials, parts, components, subassemblies, equipment, imported fill materials, aggregate 
bases, concrete mix design, HMA mix design.  
*** PGE's Additional Inspection Comments:- Provide information on item's quantity received, overall condition, any identifying marking on, & any other relevant information  
 
 
 
12. Site Location  13. Log Prepared By CQCM Representative Name  14. CQCM Representative Signature 15. Date 
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REPORT FORM C - Non-conformance Report   Report No.  
               
              Page 1/1 
A. Non-conformance  
1. Site Location  
 

5. Date of Test/Inspection  9. Inspector's Name 

2. Identification of Item Tested/Inspected 
 
 
 

6. Specification Title 10. Specification No.  

3. Sub-task Title 
 
 

7. Test/Inspection Location  11. Contractor/Supplier Name  

4. Reference Report No.  
 

8. Test/Inspection Method  
 
   

12. Purpose of Inspection   

13. Description of Non-conformance 
 
 
 
 
 
14. Applicable Standard or Requirements 
 
 

B. Disposition 
15. Causes of Non-conformance 
 
 
 
 
 
16. Disposition Reject Rework Repair Accept-As-Is 

 
17. Port of Seattle's Resident Engineer Comments  
 
 
18. Remedial Corrective Actions 
 
 
 
 
19. Actions to Prevent Recurrence 
 
 
 
20. Correction Date Scheduled 
 

21. Correction/Inspection Date  

C. Closure 
22. Verification of Non-conformance Correction, Description of Correction Made 
 
 
 
 
 
23. Correction Accepted by CQCM 
  

Yes  No Other  24. Acceptance Date 

25. CQCM Representative Name  26. CQCM Representative Signature   
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REPORT FORM D - Non-conformance Report Log     Period -_________to_________ 
                    
                   Page 1/1 
Non-
conformance 
Report Date  
 

 
(1) 

Non-
conformance 
Report No. from  
Report Form D 

 
(2) 

Non-conformance 
Item Description  

 
 
 

(3) 

Specification 
Title   
 

 
 

(4) 

Specification 
No. 

 
 
 

 (5) 

Contractor 
/Supplier 
Name  
 

 
(6) 

Non-
conformance 
Remedial 
Correction 
Date  

(7) 

PGE's Remedial 
Correction Inspection 
Comment 

(8) 

Remedial 
Correction 
Inspection 
Report No.  

 
(9) 

Correction 
Report 
Distribution   
Date to 
Owners' RE 

(10) 
Conform Non-

conform 

 
 
 

          

 
 
 

          

 
 
 

          

 
 
 

          

11. Additional Comments:-   
 
 
 
 
 

12. Site Location  13. Log Prepared by CQCM Representative Name 14. CQCM Representative Signature 15. Date  
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REPORT FORM E - Master List of Quality Records      Period - ________to________            
   
                   Page 1/1 

SL 
No.  

 
 

(1) 

Document 
Type  

 
 

(2)* 

Document 
Storing 
Form  
 

(3)* 

Document Name   
 
 
 

(4) 

Document  
Identification 
No. 

 
(5) 

Document 
Generation 
Date 

 
(6) 

Document 
Indexing 
System   

 
(7) 

Document 
Status - 
Active or 
Disposed 

(8) 

Document  
Disposed 
Date  

 
(9) 

Filing 
System  
 

 
(10) 

Document 
Storage 
System 
 

(11) 

Document  
Maintained  
By 

 
(12) 

 Remarks 
 

 
 

(13) 

 
 
 

            

 
 
 

            

 
 
 

            

 
 
 

            

 
 
 

            

 
 
 

            

* Document Type:- Provide information on document type e.g., any of PGE's QA/QC report form, submittals, receipts, Bill of Lading, invoice slip, concrete or HMA mix design 
report, inventory log, subcontractor/supplier's material test report and certification, request for information memo, and any other relevant documents 
 
** Document Storing Form:- Provide information on document storing form e.g., stored in electronic version, hard copy, or photo  
14. Site Location  15. Record Prepared By CQCM Representative Name  16. CQCM Representative Signature 17. Date 
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REPORT FORM F - Project Meeting Minutes    Report No.    
                
              Page 1/ 
1. Site Location 

2. Meeting Date  
 

3. CQCM Representative Name 
 

4. CQCM Representative Signature 

5. Participant Company Name 6. Company Representative Name  7. QC Topics Discussed  

a.   

b.   

c.   

d.   

e.   

f.   

8. General Discussion in Meeting  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
9. Project Progress Status  

 
 
 
 
 
10. Key Project Requirements @ Current Stage  

 
 
 
 
 
11. Project Future/Ahead Plan & Schedule  

 
 
 
 
 

 
4-1102



                                                                                                               

 

 
___________________________________________________________________________________________________________ 
Contractor's Quality Control (QC) Plan Section 1-07.34(6)A  
Seattle City Light 
Terminal 117 Adjacent Streets Cleanup & Stormwater Infrastructure   
Seattle, King County, WA  
  
  PGE Project No.   
 
REPORT FORM A - Project Meetings Minute (contd.)  Report No.    
              
              Page 2/ 
12. QC Policies & Heightened Awareness for Critical QC Requirements @ Current Stage 

 
 
 
 

13. QC Testing and Inspections Requirements Plan Ahead   

 
 
 
 

14. Non-conformance Issues 

 
 
 
 

15. Non-conformance Correction Issues 

 
 
 
 

16. Project Submittal Issues & Submittal Schedules 

 
 
 
 

17. Procurement Control Issues  

 
 
 
 

18. Identification/Traceability/Receiving/Storage/Handling Control of Products/Materials/Equipments 

 
 
 
 
19. Document Control/Distribution/Reproduction Issues 

 
 
 
 

20. Quality Record Issues  

 
 
 
 
21. Miscellaneous QC Issues 
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REPORT FORM G - QC Inspector's Daily Report (IDR) Report No.    
               
              Page 1/ 
1. Site Location  

2. Contractor Name  

3. Indicates Required Field   

4. Date:  5. Contract Information  

6. Work Shifts 7. Contract Unit#  

Day Swing Night 8. Contract Unit Description  

   9. Construction Management Company  

10. Contractor Work Performed - Include Scope, Quantity, Location, Drawing #s, Inspections, Tests, and Activity ID# (if available) 
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REPORT FORM H - Inspector's Daily Report (IDR)(contd.) Report No.  
         
              Page 2/ 
11. Subcontractor Name(s) 
 

12. Work Descriptions 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

12. Third Party Inspection (if required) 
 
 
 
 
 
 
13. Material Deliverables/Manifests - Basis Code for Acceptance:    a. App'd Mtrl List;    b. Insp;    c. Mtrl Cert     d. Plant Cert 

Materials 
 

Basis Code Buy America Quantity Received Remarks 

 
 

 Yes No   

 
 

 Yes No   

14. Attachments 
 

                File Attachment 
 

                  File Attachment                  File Attachment                     File Attachment 

15. Non-conforming Work (Refer Non-conformance Report No. from Report Form E) 

 
 
 
 
 
 
 
 
 
 
CQCM Representative Name                                    CQCM Representative Signature                               

 
 

4-1105



 

 
_________________________________________________________________________________________________________ 
Contractor's Quality Control (QC) Plan Section 1-07.34(6)A  
Seattle City Light 
Terminal 117 Adjacent Streets Cleanup & Stormwater Infrastructure   
Seattle, King County, WA  
 
   PGE Project No.    
 

P.O. Box 1419. Issaquah. WA. 98027. (Tel) 425-643-2616. (Fax) 425-643-0436 
 

REPORT FORM H (FR) - Field Inspection Report Report No.   
                 
               Page 1/1 

1. Site Location 
 

 5. Date of Inspection    

2. Purpose of Inspection   
 

 6. Identification of Item   

3. Specification Title 
  

 7. Specification No.    

4. Sub-task Title  8. Weather 
 

 

9. Inspection Descriptions:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10. Acceptance Criteria per Specification   

11. Items Inspected to Plans & Spec. Are: 
 

Conforming Non-conforming Non-conformance Report No. from Report 
Form E 
 

12. Report Distribution Post of Seattle  RE  Gary Merlino Sub Contactor 13. Field Contact 
 

14. CQCM Representative Name 
 
 

15. CQCM Representative Signature 
  

 
This report is the property of PGE and has been prepared for providing information for the client only. Without the full authorization of PGE, the reproduction of any information 
of this report, and its transmittal to a third party, by any means or method, except in full, is prohibited. The results, recommendations, and conclusions of this report based on 
the actual test performed and/or observations made within the defined scope and specification of the work inspected and/or tested. The certification in this report shall not be 
construed applicable to inspection, approval or acceptance of other associated work. PGE’s work does not include supervision or direction of the actual work of the contractor, 
his employees, or agents. The presence of our field representative is for the purpose of providing observation and field testing services.  PGE rely on the contractor to comply 
with the plans and specifications throughout the duration of the project irrespective of the presence of PGE representative.  Therefore, certification in this report does not 
provide a warranty of design or workability of the specification requirements. Neither the presence of the PGE representative nor the observation and testing by PGE shall 
excuse the contractor in any way for defects discovered in its work. PGE will not be responsible for job or site safety on this project. 
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REPORT FORM I -  Soil Sample Delivery Record        Report No.    
                  Page  
Port of Seattle Project Name:  Port of Seattle's Project No.  

Gary Merlino's Project No.:  PGE Project No.   

Testing Laboratory:  Address:  

Sample Delivery Date:  Sample Delivery By: 
 

 Sample Received By:  

Soil Sample Details:  
Sample 
Nos. 

Boring 
Nos. 

Test Pit 
Nos. 

Depth, 
ft 

Soil Descriptions (Specification Name if there any) Native/ 
Imported 

Supplier's 
Name  

Borrow Area Sampling 
Type  

         

         

         

         

Laboratory Tests To Be Done:  

Sample 
Nos. 

Test Description & Applicable Spec. Test Description & Applicable Spec. Test Description & Applicable Spec. Test Description & Applicable Spec. 
 

     

     

     

     

Tests To Be Completed By: 
  

 

Additional Remarks: 
 

  
4-1107



 
4-1108



 
 
 
 
 
 
 
 
 

 
Appendix B  

 
Resumes 

 
4-1109



 
4-1110



Santanu Mowar resume

PGEPacific Geo Engineering
Geotechnlcat Englneerlng, consutting &, Inspectton

Mr, Mowar is the principal geotechnical engineer and the owner of Pacific

Geo Engineering, (PGE) responsible for managing the operation of the
firm since its inception in 2003,

He has almost twenty (20) years of administrative experiences in
managing geotechnical operations, which includes project management,
marketing, contract administration, client liaison, personnel & resource
allocation & management, personnel training, technical guidance and

supervision, site and laboratory safety program implementation, and

overall, enhancing company growth, profit, and services.

Mr, Mowar has the proven track record of completing projects within the
schedule and budget constrains however without sacrificing quality or
safety of the projects to the meet the deadlines. These projects had the
demand of effective and proactive management and communication,
which were successfully fulfilled by Mr. Mowar,

He has several years of experiences in public works contract
management and administration with the local governmental agencies
that includes but not limited to project plan and specifications review,
change order review and negotiation, scheduling, conflict resolution, cost
estimating, and closeout.

He has twenty nine (29) years of experience in all phases of geotechnical

engineering including site & material characterization, subsurface
exploration, field and laboratory testing, geotechnical engineering
analysis and design, computer application, construction monitoring and
quality control (QC/QA), and geotechnical special inspection services. He

has extensive experiences in solving wide range of complex geotechnical

challenges in Washington State and greater Puget Sound area for
virtually all types of multi-disciplined civil engineering projects.

He has in-depth geotechnical engineering skills on solving wide range of
complex geotechnical problems in geographical and environmentally
critical areas for virtually all types of civil engineering projects. His

geotechnical engineering skills inclucle but not limited to in the field of
design and recommendations for foundations, pavements, retaining
walls, excavation support systems, seismic analysis, geotechnical

instrumentation, vibration monitoring, slope stability analysis, soil

stabilization, ground improvements, underpinning, subsuface
explorations, soil characterization, and hands-on experiences with on-
site testing and inspection services and on-site recommendations.

Mr, Mcrwar has almost fifteen (15) years of experiences in environmental
works that includes Phase I and Phase II Environmental Site
Assessments (ESA) and contaminated site remedial works,

Phase I & II are done for private entities involving various contaminants
of concern (soil, groundwater, and surface waters), including petroleum
products, dry cleaning solvents, metals, etc. Site assessments consisted
of determination of Recognized Environmental Concerns on target
property and adjacent properties, obtaining and interpreting Data

Reports, file review and site/area suryeys, and generate final report.

Remedial works that includes remedial strategy development, oversight
the rennedial works, sampling and data collection from remedial systems,
supervising the removal of contaminated soil due to diesel and gasoline

fuels, and generate reports for each stage of remedial action,

Benefits:
( Thirty two (32) years of professional

experiences with project management skills.,/ In-depth engineering skills on solving wide
range of complex geotechnical problems.

,/ Extensive experiences in QA/QC, materials
testing, & field inspection and testing
services,

,/ Environmental experiences in Phase I &
Phase II site assessment, & contaminated
site remedial works.

,/ Extensive public works experiences with
local governmental agencies.

'/ Manages several simultaneous projects and
work orders.,/ Provides quality services with cost-effective
solutions in a timely manner.

Years of Experience: 32

Years wlth Current Firm: 11

Educatlons:

MSCE In Geotechnlcal Englneerlng
Unlv. of Oklahoma at Norman, OK, USA, 1992,

BSCE In Clvll Englneerlng
Jadavpur Unlverslty, Calcutta, Indla, 1988.

DlDloma ln Clvll Enolneerlno
Calcutta Unlverslty, Calcutta, Indla, 1982.

Reg istration/Cettlficatlon :

r' Professlonal Englneer, WA,2001r' ACI Level I Ceftlflcatlon/ WA Bulldlng Offlclal (WABO) Certlficationr' Troxler Nuclear Denslty Gauge Certlflcatlonr' 40-hrs Hazardous Materlals & Slte Safety
Ceftlflcatlon (OSHA)

r' one-year Project Managernent certlflcatlon from
Professional Servlce Industrles (PSI), USA, 2003,

Employment hlstory:

Paclflc Geo Engineerlno (PGE)
2003 - present - Prlncipal/Owner

Professional Service Industrles (PSI)

Bellevue, WA

Seattle, WA
1999 - 2003 - Geotechnlcal Project Manager

Terracon Tulsa, OK
1998 - 1999 - Geotechnlcal Project Engineer

Standard Testlno & Englneerlno Co. Oklahoma City, OK
1992 - 1998 - Staff Geotechnical Engineer

Unlv. of Oklahoma (Clvil Enog. Deot.) Norman, OK
1990 - 1992 - Research Asslstant (RA) In Hallibufton
Rock Mechanlcs Laboratory in Rock Mechanlcs Dept,

Calcutta Metro (Underground Railway) Calcutta, India
1982 - 1990 - Geotechnical Englneer for tunnellng &
geotechnical instrumentation.
Structural Engineer for underground station and
excavation support system deslgn.

tr O Rox 141Q Tqqanrrah M/A qROn6 -fel 4)\-64?-)61 6 Fax 4)\-64?-n4?6 qmnwar(6)corncasf nct
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Santanu Mowar resume

Mr. Mowar's prqect management goal is to deliver a project to the 'tllenf's satisfaction, and meeting the project's budget,
schedule, and specifications". fo achieve this goal Mr. Mowar follows a well-defined project management plan for every project,
which includes initiation (project set-up), planning (scheduling, resource allocation, and budgeting), implementation (work
assignment), controlling (schedule, cost, scope and change order, file and documentation, loss & risk managemet'lt, and quality
control measurements), closeout (report preparation, invoice preparation, and profitability analysis), and communications.

His project management plan has been proven successful by completion of PGE's projects within schedule and budget
constraints; however, without sacrificing quality or safety to meet the deadlines. Throughout the project he maintains
communication with his team members, clients, and regulatory bodies, and frequently requests input from them in order to
provide our services as efficiently as possible. His project management plan provides resolution to the problems of coordination
of inspections with the general contractor, maintaining inspection schedule, monitoring of non-conformances, and finally
fulfilling the project specifications. Mr. Mowar thoroughly explores all alternative solutions available to us to inform our clients
of their options and cost-benefit ratios associated with those options, His prophecy planning and interactive management skills
enable PGE to take a proactive approach to project rather than a reactive approach.

Mr. Mowar's definition of quality control is "stringent conformance to project specifications". Mr. Mowar achieves this goal by
applying the following steps for every project: establish, assign, train, monitor, correct, and improve. His project quality control
begins with establishing the exact requirements of the project by considering the technical aspects, and the schedule and the
budget of the project. This starts with a well-defined scope of work derived from a clear understanding of tlre client's
objectives, and a project budget adequate to support the work. The process of quality control continues with assignment of
trained and qualified personnel ancl effectively communicating quality requirements to project personnel. As the project is

implemented, conformance to the project requirements is monitored and corrective actions are implemented as needed.
Continuous quality improvement teclrniques are used to make PGE's work products and processes better.

Typically, Mr. Mowar provides the following services for every project he acts as the QC manager: development and
implementation of the Quality Control Plan (QCP), attending the progress meetings, product identification and traceability,
approving the Inspectors Daily Reports (IDRs), managing the quality control inspectors, coordinating with the independent
Testing Laboratories, constantly maintaining a communication and coordination between the prime contractor and its subs,
pedorming and coordinating root causes of analysis on non-conforming work, monitoring the correction, controlling and
managing the document and submittal, auditing, and training prime contractor and subcontractors' personnel,

. Mr, Mowar is very experienced to supervise construction monitoring and inspection services during the construction phases of
the projects, Under his supervision, PGE is capable of inspecting and monitoring mass grading activities, installations of
foundations, excavation support systems such as sheet and soldier piles/soil nail/tie-back and helical anchors, retaining walls,
and pavements, inspecting slope stabilization, ground improvements by lime stabilization, preloading and surcharging, and
dynarnic compaction, construction dewatering, pile load testing, erosion control measurements, asphalt and concrete testing
and inspection the construction of the project. Mr. Mowar attends the pre-construction and periodic meetings, and also
implement and direct QC/QA programs to monitor the projects. At the end of inspections he prepares final letters for the
regulatory bodies. Due to the experiences and on-site presence of our engineering professionals our services are particularly
valued for providing on-site, immediate, and cost-effective engineering solutions in response to unanticipated site conditions.

Current and Recent Geotechnical Proiects

WSDOT - SR-99 Tunnel (Alaskan Way Viaduct), Seat:tle - PGE is in Seattle Tunnel Partner (STP) team participating in the
QC/QA scope of the project. PGE is providing on-site geotechnical engineering testing and inspection, and concrete testing and
inspection services for the project as a sub-consultant of Mayes Testing Laboratory and PSI, respectively.

WSDOT - I- OSN Widening from Bellevue to Bothell - PGE is a sub-consultant of Flatiron providing settlement rnonitoring,
crack monitoring, and pre- and post-construction building inspection services for the adjacent existing structures of the proposed
road widening sections of 1405 N in Bothell,

USACE - Walla Walla and Seattle District - PGE is a sub-consultant of Shannon & Wilson participating in the geotechnical
engineering IDIQ services. PGE is providing geotechnical engineering services, and QC/QA related on-site geotechnical engineering
testing and inspection services for the contract.

King County - WLRD Construction Management & Inspection Contract, King County, (Contract No. POO776P72) - PGE

has been providing geotechnical engineering, and related testing and inspection services, and QA/QC services for various types of
projects in King County as the geotechnical sub-consultant of Parametrix.
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King County - Geotechnical Engineering IDIQ Contract for Transportation Facilities, King County, (Contract No.
POOO93PXl) - PGE has been just completed providing geotechnical engineering, testing and inspection, and QC/QA services for
various transportation facility projects in King County as a sub-consultant of KPFF Engineering.

King County - Green River Filtration Facility, Ravensdale, King County - PGE is providing overall project management,
geotechnical engineering testing and inspection, concrete testing and inspection, and the QC/QA consulting services lor the testing
and inspection part of the project as a sub-consultant of Krazan & Associates.

Sound Tnnsit - East Link Tunnel (5. Bellevue to Overlake Transit Center), Bellevue - PGE is in the H-J-H team
pafticipating in the final design phase of the project, providing geotechnical engineering services as a sub-consultant of Sihannon &
Wilson ancl Golder & Associates.

Sound Transit - South Link Extension (SeaTac Airport to S. 2OOth St,), Burien - PGE is providing geotechnical engineering
testing and inspection, vibration monitoring, building condition inspection, and settlement monitoring services for PCL.

Sound Transit - Tukwila Station, Tukwila - PGE is providing geotechnical engineering testing and inspection, vibration
monitoring, building condition inspection, and settlement monitoring services for ABSHER.

Sound Transit - Brooklyn & Roosevelt Station Site Preparation, Seattle - PGE is providing geotechnical engineering testing
and inspection, QC/QA, vibration monitoring, and building condition inspection services for both project sites for Titan Earthworks.
This project is the part of the current N-125 project of Sound Transit,

City of Seatfrle - East Mercer St. Corridor Improvement, Seattle - PGE has been providing consulting services for the vibration
and noise monitoring works, and also providing daily monitoring services for the subject project since 2010. PGE is also performing
pre-construction and post-construction condition surveying of existing structures in the project site. PGE is reporl;ing to City of
Seattle, CII2MHILL, and Gary Merlino Construction.

CiW of Seattle - West Mercer St. Corridor Improvement, Seattle - PGE has been providing consulting services for the
vibration and noise monitoring works, and also providing daily monitoring services for the subject project, PGE is also performing
pre-construction and post-construction condition surveying of existing structures in the project site. PGE is repofl:ing to City of
Seattle, Cl-l2MHILL, and Atkinson Construrction,

Recent l>ast Geotech nica I Proiects

Port of Seatfrle - East Marginal Gradeway Separator, Seattle - PGE has been providing geotechnical engineering testing and
inspection services (QC/QA), and project management services during the construction phases of the project since 2010 with
Krazan & Associates.

Seatt/e Housing Authority - Rainier Vista Phase II Development, Seattle - PGE has been providing geotechnical engineering
consulting, construction material testing and inspection (QC/QA), and project management services during the construction phases

of the project since 2009, PGE is reporting to City of Seattle, Seattle Housing Authority, SDOT, Gary Merlino Construction, and
Absher Construction.

Whitman Village Self-Storage, Lacey - PGE has performed geotechnical engineering study and Phase I environmental study, and
has been providing geotechnical engineering testing and inspection services (QC/QA), and project management services during the
construction phases of the project since 2010 for Prime Development Group.

VA Hospital Lake Division - Ground Based Heat System, Tacoma - PGE has been providing geotechnical engineering testing
and inspection services (QC/QA), and project management services during the construction phase of the project.

Pro-Max/Austin Commercial Site, Puyallup - PGE has peformed geotechnical engineering study and environmental Phase I
study, and has been providing geotechnical engineering testing and inspection services (QC/QA), and project management services
during the construction phases of the project since 2008 for Pro-Max/Austin Development Group.

Tacoma Water District - Macmillan Water Reservoirs, Tacoma - PGE has provided geotechnical engineering testing and
inspection services, and project management services during the construction phases of the project in 2010 as a sub-consultant of
PSI.

City of Lacey - Regional Lift Station, Lacey - PGE has provided geotechnical engineering consulting, geotechnical engineering
testing and inspection (QC/QA), and project management services during the construction phases of the project in 2009 and 2010.
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City of Des Moines - Marina Improvement+ Des Moines - PGE has provided geotechnical engineering consulting, geotechnical

testing and inspection (QC/QA), and project management services during the construction phases of the marina improvements in

2010.

Sound Transit - U275, Beacon Hill Tunnel, Seattle - PGE assisted PacRim as a sub-consultant providing geotechnical

engineering services, and implementing geotechnical instrumentation and vibration monitoring programs for the project from 2003

to 2006.

SeaTac International Airport Parking Garage, King County - PGE assisted PacRim as a sub-consultant providing geotechnical

engineering services for the project.

Multi-level Parking Garage and Transit Center, Federal Way! PGE assisted PacRim as a sub-consultant providing geotechnical

engineering services and quality assurance and monitoring services during construction.

Multi-level llnderground Parking Garage for Pro-Sports CIub, Redmond, & Central Way Hotel, Kirkland; While Mr,

worked as a geotechnical project engineer in Terra & Associates in Kirkland he peformed geotechnical investigation, de:;igned soil

nailing system and inspected its installation, and inspected the installation of construction dewatering system.

Multistory Office Building No. 34 & 35 at Microsoft Campus, Redmond: While Mr. worked as a geotechnical project engineer
in Terra & Associates in Kirkland he performed geotechnical investigation, designed the excavation support systems consisting of
combination of drilled piers with soldier piles and lagging system, and helical and tie back anchors. Inspected their installations, and

monitored the performances of the supporting wall systems by installing inclinometer, and by using surveying techniques.

City of Everett Water Main Pipe Lines, EveretB PGE assistecl PacRim to perform continuous vibration monitoring and

settlement monitoring of two parallel pipe lines during adjacent pile driving activities in soft ground conditions for 3 weeks in 2004.

Also, assisted in performing pre- and post-construction condition surveying of the adjacent structures.

Geotechnical Instrumentation Projectst Mr. Mowar has extensive experiences in designing and implementinrg geotechnical

instrumentation system for small to large size projects in Oklahoma City, Seattle and in Puget Sound area, and in India for the
Underground Metro Railway project in Calcutta City.

Geotechnical Engineering, llnderground Metro Railway project, Calcutta City, India: Mr, Mowar performerl daily on-site
inspections of tunneling construction and braced excavation, installed and monitored geotechnical instrumentations, and peformed
structural design of the underground station buildings and excavation support systems.

Miscellaneous Proiects: In addition to the above projects, Mr, Mowar has provided extensive geotechnical engineering services in

Oklahoma and in the greater Puget Sound areas of Washington for almost all types of civil engineering projects. His scope of
services included but not limited to subsurface explorations and site characterization, providing engineering recomrnendations for
shallow ernd deep foundations, retaining walls, excavation support systems, pavement design and pavement subgrade

improvements, ground improvements, seepage analysis, subsurface drainage system, construction dewatering, existing foundation

stabilization and underpinning, slope stability analysis, slope stabilization and protection, seismic evaluation and mitigation,
liquefaction analysis, and infiltration potential evaluation.

Recent Fast Envi ron mental Proiects

Bardon Properth Puyallup: PGE performed Phase I and Phase II site assessments for the propefty, which included determination
of Recognized Environmental Concerns on target property and adjacent properties, obtaining and interpreting Data Repofts, file
review and site/area surveys, soil sampling using hand augers, split spoons, and direct push technology (DPT), groundwater

sampling for laboratory analysis, strategic decisions concerning placement of soil borings and monitoring wells, project

management generate final reports with the addition of client interaction, cost proposal/contract preparation, supervision of
delegated tasks, and generate final reports.

Whitman Village Storage Facility, Laceyt PGE performed geotechnical engineering study of the site, followed by Phase I and

Phase II site assessments for the target property and the adjacent properties involving various contaminants of concern (soil,
groundwater, and suface waters), including petroleum products, dry cleaning solvents, metals, etc using the same methods

described above in the previous project Bardon Propefty.

Tacoma Screws/Pro-Max/Austin Site, Puyallup.' During the geotechnical works in the site, PGE revealed the presence of
gasoline and diesels in the soil and groundwater underneath the site. PGE was then involved in peforming the planning and over
sighting the remedial works of removing the contaminated soils. Scope included detecting other contaminants, installing monitoring
wells, regularly monitoring the wells, soil sampling using hand augers, soil petroleum hydrocarbon vapor screening utilizing total
vapor analyzer (TVA), groundwater sampling for laboratory analysis, soil lithological descriptions/characterization, observing on a
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daily basis on-site the overexcavation and removal of contaminated soils from the site, and generate daily reports, interim repofts
for each stage of remediation action, and final report.

Mission Hill Development, Puyallup: During the geotechnical works in the site, PGE revealed the presence of gasoline and

diesels in the soil and groundwater underneath the site. PGE was then involved in performing the planning and oversighting the
remedial works of removing the contaminated soils, similar to the scope of works as described above for the Tacoma Screws site,

Custom Hydraulic Machine Workshop, Kent.' Similar remedial scope of works as described above for the Tacoma Screws site
and Mission Hill Develooment site,

OA/OC & Materials Testino & Insoection Proiects

PGE's scope of work for the following pro.iects are/were to provide project management, on-site testing and inspection, and QC/QA
management services, primarily for the roadways, sidewalks, curb and gutter, and underground utility line trench backfilling and

compaction. These works are similar to the scope of works that are expected to be peformed by PGE for the subject solicitation.

WSDO| - SR-99 Tunnel (Alaskan Way Viaduct Replacement Proiect), Seattle - PGE is currently with Seattle -funnel Paftner
(STP) team participating in the QC/QA scope of the project. PGE has been providing on-site geotechnical engineering testing and

inspection, and concrete testing and inspection services for the project as a sub-consultant of Seattle Tunnel Partners (STP). PGE's

testing and inspection works are directly supervised by Mr. Santanu Mowar, PGE's day to day on-site services are monitored by
WSDOT and STP inspectors. PGE has the contract till the end of the project.

The project started on June 2013 and to be continued till it ends, The total budget for the project is - $2 billion, and PGE's cost is

estimated to be $250,000. The contact person's name is Rob Draughon of STP, Tel. No. 206-853-1578.

Port of Seattle - East Marginal Phase II Improvements, Seattle - PGE has been providing geotechnical engineering testing
and inspection services (QC/QA), concrete testing and inspection services, and project management services during the
construction phase of the project from 2014 and continuing. PGE has been primarily performing the soil, and the asphalt and

concrete pravements' testing and inspection.

The projer:t stafted on February 2OL4 and expected to be completed on March 2015, The total cost of the project i5 - $3 to 5

million and the PGE's cost is estimated to be $30,000, The contact personrs name is Brian Gabelin of Gary Merlino, Tel, No. 253-
286-292t,

Sealtle Housing Authority (SHA) & Settle Public Utility (SPU) - Yesler Terrace Improvement, Seattle - PGE has been
providing geotechnical engineering consulting, construction material testing and inspection (QC/QA), and project management
services during the construction phases of the project from 2014 and continuing. PGE has been reporting to the City of Seattle,
SHA, SPU, SDOT, and Flatiron,

King County - Green River Filtration Facility, Ravensdale, King County - PGE is providing overall project management,
geotechnir:al engineering testing and inspection, concrete testing and inspection, and the QC/QA consulting services for the testing
and insper:tion paft of the project as a sub-consultant of Krazan & Associates.

The projer:t started on February 2013 and to be continued till June 2014. The total cost of the projecl 1s - $17 million and the PGE's

cost is estimated to be $30,000. The contact person's name is Jay Maftin, Regional Manager of Krazan & Associates, Tel. No. 253-
286-2921.

Sound Transit - Brooklyn & Roosevelt Station Site Preparation, Seattle - PGE has provided geotechnical engineering testing
and inspection, QC/QA management, vibration monitoring, and building condition inspection services for both project sites for Titan
Earthworks as their sub-consultant. This project is the pad of the current N-125 project of Sound Transit,

The project started on June 2OL2 and completed on June 2103. The total budget of the project was - $3 million and PGE's cost was

$ $70,000, The contact person's name is Steve Greiling, Vice President of TITAN Earthworks,
Tel. No.206-730-4873

Port of Seattle - East Marginal Gradeway Separator, Seattle - PGE has provided geotechnical engineering testing and
inspection services (QC/QA), and project management services during the construction phase of the project from 2010 to 2012, as

sub-consultant of Krazan & Associates. PGE has primarily performed the soil, and the asphalt and concrete pavements' testing and
inspection for almost two years,
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The project started on February 2010 and completed on June 2012. The total cost of the project was - 950 million and the PGE's

cost was $30,000. The contact person's name is Jay Martin, Regional Manager of Krazan & Associates, Tel. No. 253-286-292L

Seattle Housing Authority (SHA) & Settle Public Utility (SPU) - Rainier Vista Phase II Development, Seattle.- PGE has
provided geotechnical engineering consulting, construction material testing and inspection (QC/QA), and project management
services during the construction phases of the project from 2009 to 2011. PGE has reported to City of Seattle, SHA, SPU, SDOT,
Gary Merlino Construction, and Absher Construction.

The project started on June 2009 and completed on September 2011. The total budget of the project was - $27 million, and PGE's

cost was $250,000. This cost is comprised of the services provided for Gary Medino and ABSHER. The contact person's name is
Charlie Oliver, Vice President of Gary Merlino. Tel. No. 206-762-9125.

City of Lacey - Regional Lift Station, Lacey - PGE has provided geotechnical engineering consulting, geotechnical engineering
testing and inspection (QC/QA), and project management services during the construction phases of the project in 2008 and 2009
as a sub-consultant of Ceccanti,

The project started on June 2008 and completed on November 2009. The total budget of the project was - $22 million, and PGE's

cost was $50,000, The contact person's name is Jon Vander Griend, Vice President of Ceccanti, Tel. No, 253-405-8378,

94th Avenue Sewer Line Upgradation & Roadway Widening, City of Puyallup, Puyallup - PGE has provided geotechnical
engineering consulting, geotechnical engineering testing and inspection (QC/QA), and project management services during the
construction phases of the project in 2008 to 2010 as a sub-consultant of Ceccanti.

The proJect started on May 2008 and completed on November 2010, The total budget of the project was - $18 million, and PGE's

cost was $30,000, The contact person's name is Jon Vander Griend, Vice President of Ceccanti, Tel, No, 253-405-8378.

Lacey Atltletic Complex Phase II City of Lacey - Regional Lift Station, Lacey - PGE has provided geotechnical engineering
consulting, geotechnical engineering testing and inspection (QC/QA), and project management services during the construction
phases of the project in 2008 as a sub-consultant of Ceccanti.

The prqect was performed in 2008, The total budget of the project was - $25 million, and PGE's cost was $15,000, The contact
Derson's name is Jon Vander Griend, Vice President of Ceccanti, Tel, No. 253-405-8378,
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PGEPacific Geo Engineering
Geotechnical Engineering, Consulting & Inspec,tion

Mr. Paul Campbell is the senior geotechnical field technician and laboratory
technician of Pacific Geo Engineering, (PGE) responsible for providing the critical
technical support for the operation of the firm since its inception in 2003.

Mr, Campbell has 32 years of experiences in the geotechnical engineering field,
with a solid career filled with learning experiences and consistently accepting new
challenges, His experiences include a wide assortment of duties and
responsibilities encompassing communication with the contractors, state, county
and local agencies, and our clients, technical report writing, management,
extensive field experience with heavy equipment, implementation of soil
mechanics in the field of construction inspection, and training and supervision
of junior technicians.

Proficient in performing laboratory analysis and testing, and on-site geotechnical
engineering special inspections associated with all types of civil engineering
projects throughout Seattle. He possesses the required knowledge, training, and
expertise to perform the building condition surveying and vibration monitoring, soil
laboratory testing, construction monitoring and quality control (QC/QA), and
geotechnical special inspection services.

Relatecl Proiect Exoeriences

Mr. Campbell has acquired extensive experiences in the field of QA/QC services
during his last 9 years tenure in Pacific Geo Engineering. Mr, Campbell worked
under the direct supervision of Mr. Santanu Mowar, and provided his support to
Mr. Mowar as an on-site Quality Control inspector to help PGE to complete several
projects irr a very successful manner. In addition to that, Mr. Campbell worked for
Terra & Associates, where he performed similar type of duties in the QA/QC field
since 1998. As his experience demonstrates, Mr. Campbell has almost a solid 14
years of experience in the QA/QC field.

Sound Transit - East Link Tunnel (5. Bellevue to Overlake Transit Center),
Bellevue - 2OL2 to 2Ol3 - Mr. Campbell assists PGE with providing the critical
technical support to perform the geotechnical engineering soil investigation works
and the laboratory soil testing services for the subject project.

City of Tacoma Water District - Green River Filtration Facility, Ravensdale,
King County - 2OL2 to 2013 - Providing the construction material testing and
inspection services, and supporting Mr. Santanu Mowar in the QA/QC services for
the testing and inspection scope of the project.

City of Seattle - East Mercer Street Corridor Improvement Project in
Seattle, King County - 2O7O to 2O73 - Performing the day-to day basis
vibration monitoring, noise control, pre- and post-construction building inspections
services for the project.

King County - IDIQ for Geotechnical Engineering Consulting Services for
Transportation Facilities - 2077 to 2073 - Assisting PGE with his expertise and experience to peform the geotechnical
engineeritrg explorations, construction testing and inspection services, laboratory testing of soils, and providing his support to Mr,
Santanu Mowar as an on-site QA/QC inspector in implementing and executing the QA/QC services for the testing and inspection
scope of the project.

Years of Experiencel 32

Years with Current Firm: 9

Education:

Associate degree in Civil Engineering;
Mesa College, San Diego, CA, L974.

Soil Science degree; Cal Poly, San Louis
Obispo, CA, 1980,

Reg istration/Certif ication :

. Nuclear Density Gauge Operator
Certification

. HAZMAT Certification from Troxler
o OSHA Construction Safety

Certification
Experiences:
o 2003 - Present -

Pacific Geo Engg,, Bellevue, WA -

Geotechnical Inspector & Laboratory

Soil Technician
. 1998 - 2003 -

Terra & Associates, Kirkland, WA -

Geotechnical Inspector & Laboratory
Soil Technician

. 1993 - 1998 -
Eafth Consultant, Seattle, WA -

Geotechnical Inspector
. 1980 - 1993 -

Moore & Taber, Anaheim, CA -

Geotech nica I Insoector

Key Qualifications to Benefit Mowat
Stacy and Witbeck:

\/ 32 years of professional experlences
that includes geotechnical
engineering, testing, inspection,
project management, and QC/QA
services,

'/ Very high level testing and inspection
skills,

,/ Experiences are relevant to regional
geology and local practices.

{ Extensive public works experiences
with local governmental agencies.

{ Manages several simultaneous
projects and work orders.

P.O. Box L4L9, Issaquah, WA 98006 . Tel 425-643-26L6, Fax 425-643-0436, smowar@comcast.net 
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Seattle Housing Authority - Rainier Vista Phase II Development in Seattle, King County - 2OO9 to present - Mr.
Campbell has provided PGE with his expertise and experience in performing the construction testing and inspectiorr services, and
supported Mr. Santanu Mowar as an on-site QA/QC inspector in implementing and executing the QA/QC services for the testing and
inspection scope of the project,

VA Hospital Lake Division - Ground Based Heat System, Tacoma - 201-2 - Provided geotechnical testing and inspection
services, QA/QC supporting services, and overall on-site prqect management services during the construction phase of the project.

Port of Seattle - East Marginal Gradeway Separator, Seatt/e - 2009 to 2O11 - Mr. Campbell provided PGE with his expeftise
and experience in performing the construction testing and inspection services, and supported Mr. Santanu Mowar as an on-site
QA/QC inspector in implementing and executing the QA/QC services for the testing and inspection scope of the project.

Whitman Village Self-Storage, Lacey - 2OO9 to 2011 - Peformed geotechnical testing and inspection seryices, eA/eC
supporting services, and overall on-site project management services during the construction phases of the project.

VA Hospital Lake Division - Ground Based Heat System, Tacoma - 2OL2 - Provided geotechnical testing and inspection
seryices, QA/QC supporting services, and overall on-site project management services during the construction phase of the project.

Pro'Max/Austin Commercial Site, Puyallup - 2OO8 to 2012 - Peformed geotechnical testing and inspection services, eA/eC
supporting services, and overall on-site project management services during the construction phases of the project,

City of Lacey - Regional Lift Station, Lacey - 2OO8 to 2OO9 - Provided geotechnical testing and inspection seryices, eA/eC
supporting services, and overall on-site project management services during the construction phases of the project.

City of Des Moines - Marina Improtrcments, Des Moines - 2OO7 to 2OO9 - Provided geotechnical testing and inspection,
QA/QC supporting services, and on-site prqect management services during the construction phases of the marina improvements.

P.O. Box I4L9, Issaquah, WA 98006 . Tel 425-643-26L6, Fax 425-643-0436, smowar@comcast.net 
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City City of Seattle 
COC chain of custody 
EAA early action area 
Ecology Washington Department of Ecology 
FSP field sampling plan 
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PCBs polychlorinated biphenyls 
Port Port of Seattle 
QA quality assurance 
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RAWP Removal Action Work Plan 
SOP standard operating procedure 
SVOC semi-volatile organic compound 
T-117 Terminal 117 
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USEPA U.S. Environmental Protection Agency 
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1 INTRODUCTION 

This field sampling plan (FSP) summarizes field sampling procedures and laboratory 
analyses to be performed to characterize imported materials used in performing removal 
actions in the Adjacent Streets and Stormwater portion of the Terminal 117 (T-117) Early 
Action Area (EAA) of the Lower Duwamish Waterway (LDW) Superfund project.   

T-117 was selected for early action in 2003 as part of the LDW Superfund project.  T-117 
was specifically selected to reduce polychlorinated biphenyl (PCB) contamination in 
sediment.  PCB contamination at the site is associated with historical industrial activities 
that involved asphalt manufacturing in the T-117 Upland Area study area.  The T-117 
EAA includes the Sediment and Upland Areas cleanup (Phase 1) to be performed by the 
Port of Seattle (Port) and the Streets and Yards cleanup (Phase 2) to be performed by the 
City of Seattle (City).   

This FSP has been prepared to support the Adjacent Streets and Stormwater portion of 
Phase 2 and has been prepared according to U.S. Environmental Protection Agency 
(USEPA) and Washington Department of Ecology (Ecology) guidance (USEPA 2002; 
Ecology 2011).  The Adjacent Streets and Stormwater area is located in the South Park 
neighborhood in Seattle, Washington, bounded by Dallas Avenue S, S Donovan Street, 
14th Avenue S, and 16th Avenue S.  Design details and plan documents for the Adjacent 
Streets and Stormwater area are included in the Removal Action Design Report (RADR; 
Integral 2014) and the implementation details are presented in the Removal Action Work 
Plan (RAWP; Integral/GMCC 2015). 

This FSP will be used in conjunction with the attached standard operating procedures 
(SOPs), which outline in detail the specific quality assurance (QA) and quality control 
(QC) procedures that will be implemented during field sampling and laboratory analysis.  
The organizational structure of the lead sampling and analysis personnel and analytical 
laboratory is summarized below: 

Mary Michener Project Coordinator, City of Seattle 

Patrick Hafferty Project Manager, Gary Merlino Construction Co, Inc. 
(GMCC) 

Jimmy Blais Environmental Manager, GMCC 

TBD Field Lead, GMCC  

TBD Laboratory Project Manager, Analytical Resources, Inc. 

TBD Data Validator, TBD 
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The Field Lead will be responsible for all decisions concerning sample collection, and will 
communicate with the Environmental Manager as needed. 
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2 FIELD SAMPLING  

The following sections describe the field sampling methods (and other procedures that 
will be followed during field operations), and the laboratory analyses to be conducted.  

Samples of the import materials specified in the RADR (Integral 2014) will be collected 
and analyzed prior to transport to the Site.  Samples will be collected from facilities, 
permitted by the State of Washington, to be identified in the RAWP (Integral/GMCC 
2015).  One sample from each type of material available at each facility will be collected.  
This sample will be a composite with up to 10 parts, based on the Guidance for Remediation 
of Petroleum Contaminated Sites (Ecology 2011) for characterization of soil stockpiles. 

Samples will be collected using pre-cleaned, stainless steel bowls and spoons prior to 
transferring the samples to preconditioned sterilized-containers provided by the project 
laboratory.  Samples will be collected from stockpiles and photos will be taken of the 
sample locations.  The samples will be placed in labeled, laboratory-cleaned sample 
containers with Teflon®-lined lids.  Each sample container will be clearly labeled with the 
project name, sample identification, type of analysis to be performed, date and time, and 
initials of person(s) preparing the sample.  Containers will be filled, leaving 0.5-1 in. of 
headspace to prevent the containers from breaking during storage.  Details regarding 
sample collection procedures are provided in the sections below. 

The samples will be stored in a chilled cooler in order to preserve sample integrity, and 
will be transported to the project laboratory the same day.  A chain-of-custody (COC) 
record will be maintained for sample tracking.  Details regarding sample handling and 
transport are provided in the sections below. 

Sampling is scheduled to occur in spring 2015. 

2.1 FIELD SURVEY AND SAMPLING METHODS 

The field activities include soil sampling of import materials.  Sample collection and 
processing will be conducted in accordance with the SOPs provided in Attachment 1.  
Depending on field conditions, procedures specified in the referenced SOPs may be 
modified in the field.  All field activities will be conducted in accordance with the site-
specific Health and Safety Plan (HSP; RAWP Integral/GMCC 2015). 
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2.1.1 Field Equipment and Supplies 

Field equipment and supplies include sampling equipment, utensils, decontamination 
supplies, sample containers, coolers, logbooks and forms, personal protection equipment, 
and personal gear.  Protective wear (e.g., hard hats, gloves) that are required to ensure the 
health and safety of field personnel are specified in the HSP (RAWP Integral/GMCC 
2015).   

Sample jars, preservatives, distilled/deionized water, coolers, and packaging material will 
be supplied by the analytical laboratory.  Commercially available pre-cleaned jars will be 
used, and the laboratory will maintain a record of certification from the suppliers.  The 
bottle shipment documentation will record batch numbers for the bottles.  With this 
documentation, bottles can be traced to the supplier, and bottle wash analysis results can 
be reviewed.  The bottle wash certificate documentation will be archived in the Integral 
project file.  Field personnel will not obstruct these stickers with sample labels. 

Sample containers will be clearly labeled at the time of sampling following the procedure 
described in SOP-AP4 (Sample Labeling).  Labels will include the project name, sample 
location and number, sampler’s initials, analysis to be performed, date, and time.  

2.1.2 Imported Soil Sampling 

The equipment and procedures that will be used to collect soil samples (e.g. how to collect 
composite samples) are discussed in detail in SOP-SL5 (Surface soil sampling).  In general, 
the strategy for soil sampling will follow the Ecology guidance (Ecology 2011).  Samples 
will be collected at a number of points equidistant around the stockpile based on Table 5.3 
from the Ecology guidance.  The samples will be collected from 6 to 12 inches below the 
surface of the soil stockpile at an approximate height of 3 feet from the ground surface.   

2.1.3 Equipment Decontamination 

Decontamination of stainless-steel bowls, spades and/or spoons used for soil sampling 
will be performed before using sampling equipment at each stockpile, using the process 
described in SOP-SL1 (Decontamination of Soil Sampling Equipment). 

2.2 FIELD DOCUMENTATION 

The integrity of each sample from the time of collection to the point of data reporting must 
be maintained throughout the study.  Proper record-keeping and COC procedures will be 
implemented to allow samples to be traced from collection to final disposition.  Site 
photos of overviews and close-up views of the site conditions will also be collected, as 
appropriate.  
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2.2.1 Field Logbook 

All field activities and observations will be noted in a field logbook during fieldwork.  
The field logbook will be a bound document containing individual field and sample log 
forms.  The documentation process and types of information included in the field logbook 
will follow that of SOP-AP2 (Field Documentation).  Copies of the logbooks and forms 
will be retained by Integral.  

2.2.2 Chain-of-Custody Procedures   

The principal documents used to identify samples and to document possession will be 
field documentation forms and COC records.  Custody will be documented for all 
samples at all stages of the analytical or transfer process. 

Upon receipt of samples at the laboratory, the sample manager will check for physical 
integrity of the containers and seals and inventory the samples by comparing sample 
labels to those on the COC forms.  The laboratory will include the COC and cooler receipt 
forms in the data package.  Any breaks in the COC or non-conformances will be noted 
and reported in writing to the Integral QA coordinator within 24 hours of receipt of the 
samples.  ARI’s laboratory QA plan (RAWP Section 4.7.4, Site Water Management Plan, 
Appendix F) includes procedures used for accepting custody of samples and 
documenting samples at the laboratory.  The laboratory project manager will ensure that 
the sample-tracking record that follows each sample through all stages of sample 
processing at the laboratory is maintained. 

ARI will maintain COC documentation and documentation of proper storage conditions 
for the entire time that the samples are in its possession.  ARI will store the excess samples 
for a minimum of 6 months following completion of data validation.  All archived 
samples, including excess material from samples analyzed, will be archived by ARI at 
-20°C. 

The sample custody procedures, information to be included on a COC form, and use of 
custody seals are detailed in SOP-AP3 (Sample Custody). 

2.3 SAMPLE HANDLING AND TRANSPORT 

Sample coolers and packing materials will be supplied by the analytical laboratory.  
Individual sample containers will be placed into a sealed plastic bag.  Samples will then 
be packed in a cooler lined with a large plastic bag.  Glass jars will be packed to prevent 
breakage and separated in the shipping container by bubble wrap or other shock-
absorbent material.  Ice will then be placed in the cooler to maintain a temperature of 
approximately 4°C (i.e., ±2°C).  When the ice chest is full, the COC form will be placed in 
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a zip-locked bag and taped to the inside lid of the cooler.  A temperature blank will be 
added to each cooler and the ice chest will be sealed.   

These packaging and shipping procedures are in accordance with U.S. Department of 
Transportation regulations as specified in 49 CFR 173.6 and 49 CFR 173.24.  Coolers 
containing soil for chemical analyses will be hand-delivered to the analytical laboratory 
by field personnel.   

Once the samples have been received by the analytical laboratory, samples for analysis of 
PCBs, dioxins/furans, metals, and organic compounds will be stored under refrigeration 
(4°±2C). 

2.4 FIELD QUALITY CONTROL SAMPLES 

Field QC samples will be used to assess sample variability.  The collection of quality 
control samples for soil will follow the procedures detailed in SOP-SL2 (Preparation of 
Field Quality Control Samples for Soil).  Field QC samples will be collected as follows: 

• Field split (1 per 20 samples collected) 

• Rinsate blank (1 per 20 samples collected) 

• Field blank (1 per event) 

If QC problems are encountered, they will be brought to the attention of the QA 
coordinator.  Corrective actions, if appropriate, will be implemented to meet the project's 
data quality objectives. 

2.5 LABORATORY ANALYSES 

Soil samples will be analyzed for PCB Aroclors, semi-volatile compounds, dioxins/furans, 
metals, and diesel range and lube oil range hydrocarbons per the methods listed in 
Table 1, below.  Sample analysis and data management will be completed in accordance 
with Pre-design Quality Assurance Project Plan (Integral 2012).   

Table 1:  Required Chemical Analytes, Acceptance Criteria, Method, and Reporting 
Limits for Import Material 

 
 

Chemical Analyte Units 
Acceptance  

Criterion 
Analytical 

Method 
Method 

Reporting Limit 
PCB Aroclors   μg/kg dw ND   EPA 8082A   4 

Semi-volatile organic 
compounds (SVOCs)   

μg/kg dw ND   EPA 8270   20a   

Dioxins/Furan TEQ   ng/kg dw 4 EPA 1613   1 
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Chemical Analyte Units 

Acceptance  
Criterion 

Analytical 
Method 

Method 
Reporting Limit 

Arsenic   

mg/kg dw 

7.3 

EPA 6010  

5 

Cadmium   2.6 0.2 

Chromium   130 0.5 

Copper   195 0.2 

Lead   225 2 

Silver 2 0.3 

Zinc 205 1 

Mercury   mg/kg dw 0.21 EPA 7471   0.02 

Diesel range 
hydrocarbons   

mg/kg dw ND   NWTPH-D 
5 

Lube oil range 
hydrocarbons 

10 

Notes: 
a Most SVOCs, such as PAHs, have reporting limits of 20 ug/kg dw. Some SVOCs have higher reporting 
limits: 2,4-dimethylphenol – 35, 4-methylphenol – 35, benzoic acid – 400, bis(2-ethylhexyl)phthalate - 30, 
hexachlorobutadiene – 90, diethylphthalate – 50, pentachlorophenol - 200. 

ND = Not detected at reporting limit 
TEQ = toxicity equivalent 
µg/kg dw = microgram per kilogram, dry weight 
mg/kg dw = milligram per kilogram, dry weight 
ng/kg dw = nanogram per kilogram, dry weight 
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STANDARD OPERATING PROCEDURE (SOP) AP-02 

FIELD DOCUMENTATION 

SCOPE AND APPLICATION 

This SOP describes the Integral procedure for accurate record-keeping in the field for the 
purposes of ensuring that samples can be traced from collection to final disposition. 

Document all information relevant to field operations properly to ensure that activities are 
accounted for in written records to the extent that someone not present at the site could 
reconstruct the activity without relying on the memory of the field crew.  Several types of field 
documents are used for this purpose and should be consistently used by field personnel.  Field 
documentation should include only a factual description of site-related activities and 
observations.  Field personnel should not include superfluous comments or speculation 
regarding the field activities or observations.  

FIELD LOGBOOKS 

During field sampling events, field logbooks must be used to record all daily activities.  The 
purpose of the field logbook is to document events and record data measured in the field to 
the extent that someone not present at the site could reconstruct the activity without relying 
on the memory of the field crew.  The project manager (or designee) should issue a field 
logbook to the appropriate site personnel for the direction of onsite activities (e.g., 
reconnaissance survey team leader, sampling team leader).  It is this designee’s responsibility 
to maintain the site logbook while it is in his or her possession and return it to the project 
manager or turn it over to another field team.  

Make entries in the field logbook as follows: 

1. Document all daily field activities in indelible ink in the logbook and make no 
erasures.  Make corrections with a single line-out deletion, followed by the author’s 
initials and the date.  The author must initial and date each page of the field logbook.  
The author must sign and date the last page at the end of each day, and draw a line 
through any blank space remaining on the page below the last entry. 
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2. Write the project name, dates of the field work, site name and location (city and state), 
and Integral job number on the cover of the field logbook.  If more than one logbook is 
used during a single sampling event, then annotate the upper right-hand corner of the 
logbook (e.g., Volume 1 of 2, 2 of 2) to indicate the number of logbooks used during the 
field event.  Secure all field logbooks when not in use in the field.  The following is a 
list of the types of information that is appropriate for entry in the field notebook: 

− Project start date and end date 

− Date and time of entry (24-hour clock) 

− Time and duration of daily sampling activities 

− Weather conditions at the beginning of the field work and any changes that occur 
throughout the day, including the approximate time of the change (e.g., wind 
speed and direction, rain, thunder, wave action, current, tide, vessel traffic, air and 
water temperature, thickness of ice if present) 

− Name and affiliation of person making entries and other field personnel and their 
duties, including what times they are present 

− The location and description of the work area, including sketches, map references, 
and photograph log, if appropriate 

− Level of personal protection being used 

− Onsite visitors (names and affiliations), if any, including what times they are 
present 

− The name, agency, and telephone number of any field contacts 

− Notation of the coordinate system used to determine the station location 

− The sample identifier and analysis code for each sample to be submitted for 
laboratory analysis, if not included on separate field data sheets 

− All field measurements made (or reference to specific field data sheets used for this 
purpose), including the time of collection and the date of calibration, if appropriate 

− The sampling location name, date, gear, water depth (if applicable), and sampling 
location coordinates, if not included on separate field data sheets 

− For aquatic sampling, the type of vessel used (e.g., size, power, type of engine) 

− Specific information on each type of sampling activity 

− The sample type (e.g., groundwater, soil, surface sediment), sample number, 
sample tag number, and any preservatives used, if not included on separate field 
data sheets 

− Sample storage methods 
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− Cross-references of numbers for duplicate samples 

− A description of the sample (source and appearance, such as soil or sediment type, 
color, texture, consistency, presence of biota or debris, presence of oily sheen, 
changes in sample characteristics with depth, presence/location/thickness of the 
redox potential discontinuity [RPD] layer, and odor) and penetration depth, if not 
included on separate field data sheets 

− Estimate of length and appearance of recovered cores, if not included on separate 
field data sheets 

− Photographs (uniquely identified) taken at the sampling location, if any 

− Details of the work performed 

− Variations, if any, from the project-specific sampling and analysis plan (SAP) or 
standard operating protocols and reasons for deviation 

− Details pertaining to unusual events that might have occurred during sample 
collection (e.g., possible sources of sample contamination, equipment failure, 
unusual appearance of sample integrity, control of vertical descent of the sampling 
equipment) 

− References to other logbooks or field forms used to record information (e.g., field 
data sheets, health and safety log) 

− Any field results not appearing on the field data sheets (if used), including station 
identification and location, date, and time of measurement 

− Sample shipment information (e.g., shipping manifests, chain-of-custody (COC) 
form numbers, carrier, air bill numbers, time addresses) 

− A record of quantity of investigation-derived wastes (if any) and storage and 
handling procedures. 

3. During the field day, as listed above, record in the logbook a summary of all site 
activities.  Provide a date and time for each entry.  The information need not duplicate 
anything recorded in other field logbooks or field forms (e.g., site health and safety 
officer’s logbook, calibration logbook, field data sheets), but should summarize the 
contents of the other logbooks and refer to the pages in these logbooks for detailed 
information. 

4. If measurements are made at any location, record the measurements and equipment 
used, or refer to the logbook and page number(s) or field forms on which they are 
recorded.  All maintenance and calibration records for equipment should be traceable 
through field records to the person using the instrument and to the specific piece of 
instrumentation itself. 
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5. Upon completion of the field sampling event, the sampling team leader will be 
responsible for submitting all field logbooks to be copied.  A discussion of copy 
distribution is provided below. 

FIELD DATA FORMS 

Occasionally, additional field data forms are generated during a field sampling event (e.g., 
groundwater monitoring form, sediment core profile form, water quality measurement form) 
to record the relevant sample information collected.  For instructions regarding the proper 
identification of field data forms, sampling personnel should consult the project-specific SAP. 

Upon completion of the field sampling event, the sampling team leader will be responsible for 
submitting all field data forms to be copied.  A discussion of copy distribution is provided 
below. 

PHOTOGRAPHS 

In certain cases, photographs (print or digital) of sampling stations may be taken using a 
camera-lens system with a perspective similar to the naked eye.  Ensure that photographs 
include a measured scale in the image, when practical.  If you take photographs of sample 
characteristics and routine sampling activities, avoid using telephoto or wide-angle shots, 
because they cannot be used in enforcement proceedings.  Record the following items in the 
field logbook for each photograph taken: 

1. The photographer’s name or initials, the date, the time of the photograph, and the 
general direction faced (orientation) 

2. A brief description of the subject and the field work shown in the picture 

3. For print photographs, the sequential number of the photograph and the roll number 
on which it is contained 

4. For digital photographs, the sequential number of the photograph, the file name, the 
file location, and back-up disk number (if applicable). 

Upon completion of the field sampling event, the sampling team leader is responsible for 
submitting all photographic materials to be developed (prints) or copied (disks).  Place the 
prints or disks and associated negatives in the project files (at the Integral project manager’s 
location).  Make photocopies of photo logs and any supporting documentation from the field 
logbooks, and place them in the project files with the prints or disks. 
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EQUIPMENT CALIBRATION RECORDS 

Record in the field logbook all equipment calibration records, including instrument type and 
serial number, calibration supplies used, calibration methods and calibration results, date, 
time, and personnel performing the calibration.  Calibrate all equipment used during the 
investigation daily, at a minimum, in accordance with the manufacturers’ recommendations. 

DISTRIBUTION OF COPIES 

When the field team has returned from the sampling event, the field team leader is responsible 
for making sure that the field documentation is 1) scanned and placed into the project file on 
the portal (in a subfolder named Field under Working_Files), and 2) a copy of all field 
logbooks and additional field data forms is made and placed into the project file. Both the 
scanned copy and the hard copy will be available for general staff use. 

The original field logbooks and forms will be placed in a locked file cabinet for safekeeping. 
One file cabinet at each Integral office will contain the original field documentation for 
multiple projects. The original field documentation will be filed at the Integral office where the 
project manager is located. 

SET-UP OF LOCKING FILE CABINET 

Place each project in its own file folder in a locking file cabinet.  On the folder label, include 
the project name and contract number.  Each project folder will include up to six kinds of files: 

• Field logbook(s) 

• Additional field data forms 

• Photographs 

• COC forms 

• Acknowledgment of Sample Receipt forms 

• Archive Record form (to be completed only if samples are archived at an Integral field 
storage facility or Integral laboratory). 
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STANDARD OPERATING PROCEDURE (SOP) AP-03 

SAMPLE CUSTODY 

SCOPE AND APPLICATION 

This SOP describes Integral procedures for custody management of environmental samples. 

A stringent, established program of sample chain‐of‐custody will be followed during sample 
storage and shipping activities to account for each sample.  The procedure outlined herein will 
be used with SOP AP‐01, which covers sample packaging and shipping; SOP AP‐02, which 
covers the use of field logbooks and other types of field documentation; and SOP AP‐04, 
which covers sample labeling.  Chain‐of‐custody (COC) forms ensure that samples are 
traceable from the time of collection through processing and analysis until final disposition.  A 
sample is considered to be in a person’s custody if any of the following criteria are met: 

1. The sample is in the person’s possession 

2. The sample is in the person’s view after being in his or her possession 

3. The sample is in the person’s possession and is being transferred to a designated 
secure area 

4. The sample has been locked up to prevent tampering after it was in the person’s 
possession. 

At no time is it acceptable for samples to be outside of Integral personnel’s custody unless the 
samples have been transferred to a secure area (i.e., locked up).  If the samples cannot be 
placed in a secure area, then an Integral field team member must physically remain with the 
samples (e.g., at lunch time one team member must remain with the samples). 

CHAIN-OF-CUSTODY FORMS 

The COC form is critical because it documents sample possession from the time of collection 
through final disposition.  The form also provides information to the laboratory regarding 
what analyses are to be performed on the samples that are shipped. 

Complete the COC form after each field collection activity and before shipping the samples to 
the laboratory.  Sampling personnel are responsible for the care and custody of the samples 
until they are shipped.  The individuals relinquishing and receiving the samples must sign the 

Integral Consulting Inc.  1 
 

4-1144



SOP AP‐03 
Revision:  April 2008 

COC form(s), indicating the time and date of the transfer, when transferring possession of the 
samples.  

A COC form consists of three‐part carbonless paper with white, yellow, and pink copies.  The 
sampling team leader keeps the pink copy.  The white and yellow sheets are placed in a sealed 
plastic bag and secured inside the top of each transfer container (e.g., cooler).  Field staff retain 
the pink sheet for filing at the Integral project manager’s location.  Each COC form has a 
unique four‐digit number.  This number and the samples on the form must be recorded in the 
field logbook.  Integral also uses computer‐generated COC forms.  If computer‐generated 
forms are used, then the forms must be printed in triplicate and all three sheets signed so that 
two sheets can accompany the shipment to the laboratory and one sheet can be retained on 
file.  Alternatively, if sufficient time is available, the computer‐generated forms will be printed 
on three‐part carbonless paper. 

Record on the COC form the project‐assigned sample number and the unique tag number at 
the bottom of each sample label.  The COC form also identifies the sample collection date and 
time, type of sample, project name, and sampling personnel.  In addition, the COC form 
provides information on the preservative or other sample pretreatment applied in the field 
and the analyses to be conducted by referencing a list of specific analyses or the statement of 
work for the laboratory.  The COC form is sent to the laboratory along with the sample(s).  

PROCEDURES 

Use the following guidelines to ensure the integrity of the samples: 

1. Sign and date each COC form.  Have the person who relinquishes custody of the 
samples also sign this form. 

2. At the end of each sampling day and prior to shipping or storage, make COC entries 
for all samples.  Check the information on the labels and tags against field logbook 
entries. 

3. Do not sign the COC form until the team leader has checked the information for 
inaccuracies.  Make corrections by drawing a single line through any incorrect entry, 
and then initial and date it.  Make revised entries in the space below the entries.  After 
making corrections, mark out any blank lines remaining on the COC form, using single 
lines that are initialed and dated. This procedure will prevent any unauthorized 
additions. 

At the bottom of each COC form is a space for the signatures of the persons 
relinquishing and receiving the samples and the time and date of the transfer.  The 
time the samples were relinquished should match exactly the time they were received 
by another party.  Under no circumstances should there be any time when custody of 
the samples is undocumented. 
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4. If samples are sent by a commercial carrier not affiliated with the laboratory, such as 
FedEx or United Parcel Service (UPS), record the name of the carrier on the COC form.  
Also enter on the COC form any tracking numbers supplied by the carrier.  The time of 
transfer should be as close to the actual drop‐off time as possible.  After signing the 
COC forms and removing the pink copy, seal them inside the transfer container. 

5. If errors are found after the shipment has left the custody of sampling personnel, make 
a corrected version of the forms and send it to all relevant parties.  Fix minor errors by 
making the change on a copy of the original with a brief explanation and signature.  
Errors in the signature block may require a letter of explanation. 

6. Provide a COC form and an Archive Record form for any samples that are archived 
internally at Integral. 

Upon completion of the field sampling event, the sampling team leader is responsible for 
submitting all COC forms to be copied.  A discussion of copy distribution is provided in 
SOP AP‐02. 

CUSTODY SEAL 

As security against unauthorized handling of the samples during shipping, affix two custody 
seals to each sample cooler.  Place the custody seals across the opening of the cooler (front 
right and back left) prior to shipping.  Be sure the seals are properly affixed to the cooler so 
they cannot be removed during shipping.  Additional tape across the seal may be prudent. 

SHIPPING AIR BILLS 

When samples are shipped from the field to the testing laboratory via a commercial carrier 
(e.g., FedEx, UPS), the shipper provides an air bill or receipt.  Upon completion of the field 
sampling event, the sampling team leader will be responsible for submitting the sender’s copy 
of all shipping air bills to be copied at an Integral office.  A discussion of copy distribution is 
provided in SOP AP‐02.  Note the air bill number (or tracking number) on the applicable COC 
forms or, alternatively, note the applicable COC form number on the air bill to enable the 
tracking of samples if a cooler becomes lost. 

ACKNOWLEDGMENT OF SAMPLE RECEIPT FORMS 

In most cases, when samples are sent to a testing laboratory, an Acknowledgment of Sample 
Receipt form is faxed to the project QA/QC coordinator the day the samples are received by 
the laboratory.  The person receiving this form is responsible for reviewing it, making sure 
that the laboratory has received all the samples that were sent, and verifying that the correct 
analyses were requested.  If an error is found, call the laboratory immediately, and document 
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any decisions made during the telephone conversation, in writing, on the Acknowledgment of 
Sample Receipt form.  In addition, correct the COC form and fax the corrected version to the 
laboratory. 

Submit the Acknowledgment of Sample Receipt form (and any modified COC forms) to be 
copied.  A discussion of copy distribution is provided in SOP AP‐02. 

ARCHIVE RECORD FORMS 

On the rare occasion that samples are archived at an Integral office, it is the responsibility of 
the project manager to complete an Archive Record form.  This form is to be accompanied by a 
copy of the COC form for the samples, and will be placed in a locked file cabinet.  The original 
COC form remains with the samples in a sealed Ziploc® bag. 
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STANDARD OPERATING PROCEDURE (SOP) AP-04 

SAMPLE LABELING 

SCOPE AND APPLICATION 

This SOP describes the general Integral procedures for labeling samples, and the three kinds of 
labels that can be used on a project (i.e., sample labels, sample tags, and internal sample 
labels).  Consult the project‐specific sampling and analysis plan (SAP) to determine the exact 
sample identifiers and sample labels that are required for a given project.  If they are not 
specified in the SAP, then follow the designations below.   

SAMPLE IDENTIFIERS 

Before field sampling begins, establish sample identifiers to be assigned to each sample as it is 
collected.  Sample identifiers consist of codes designed to fulfill three purposes:  1) to identify 
related samples (i.e., replicates) to ensure proper data analysis and interpretation, 2) to 
obscure the relationships between samples so that laboratory analysis will be unbiased by 
presumptive similarities between samples, and 3) to track individual sample containers to 
ensure that the laboratory receives all material associated with a single sample.  To accomplish 
these purposes, each container may have three different codes associated with it:  the sample 
identifier, the sample number, and the sample tag number.  These codes and their use are 
described as follows: 

• Sample Identification Code—The sample identification code (Sample ID) is a unique 
designation that identifies where and how the sample was collected.  The sample 
identifier is recorded in the field logbook only and is not provided on the sample label 
or chain‐of‐custody (COC) form.  The sample identifier is a multiple‐part code.  The 
first component begins with the letter abbreviation; for example, “SWNS” or “SWNB” 
to designate the surface water sample was collected from the near‐surface or near‐
bottom of the water column.  The second part could identify the sampling event; for 
example, “1” to designate Round 1 sampling.  The third part could contain an 
abbreviation for whether the station is a single point (SP), a transect (TR), a composite 
(CO), or a vertically integrated station (VI).  The station number would be the final 
component of the sample identifier.  Use leading zeros for stations with numbers 
below 100 for ease of data management and correct data sorting.   

If appropriate, add a supplemental component to the sample identifier to code field 
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duplicate samples and splits.  Use a single letter (i.e., a suffix of “A” and “B”) to 
indicate field duplicates or splits in the final component of the sample identifiers.  For 
equipment decontamination blanks, assign sequential numbers starting at 900 instead 
of station numbers.  Use a sample type code that corresponds to the sample type for 
which the decontamination blank was collected.  Additional codes may be adopted, if 
necessary, to reflect sampling equipment requirements (see project‐specific SAP). 

Examples of sample IDs are as follows: 

− SWNS‐1‐SP‐002:  Surface water sample collected from the near‐surface at a single 
point during Round 1 from Station 2. 

− SWNB‐1‐TR‐010‐A:  Duplicate surface water sample from the near‐bottom transect 
during Round 1 from Station 10. 

• Sample Number—The sample number is an arbitrary number assigned to each distinct 
sample or split that is shipped to the laboratory for separate analysis.  The sample 
number appears on the sample containers and the COC forms.  Each sample will be 
assigned a unique sample number.  All aliquots of a composited field sample will have 
the same sample number.  In cases where samples consist of multiple bottles from the 
same location, assign each bottle the same sample number and time.  However, assign 
replicates from the same location different sample numbers and times.  Sample 
numbers of related field replicates will not necessarily have any shared content.   

Each field split of a single sample will also have a different sample number and time.  
The sample number is generally a unique six‐digit number that includes a two‐digit 
media code and a four‐digit number.  The media code may be site‐specific, but the 
Integral default codes are as follows: 

− SS—Surface soil 

− BH—Subsurface soil or rock (typically from borehole) 

− GW—Groundwater 

− SW—Surface water 

− PW—Pore water 

− SD—Sediment 

− BT—Biota or biological tissue 

The exact sample numbering scheme may vary from project to project.  Variances 
in the sample numbering scheme will be described in the project‐specific SAP for 
the field event.  Example sample numbers are PW0001, PW0002, PW0003, etc. 
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• Tag Number—Attach a different tag number to each sample container.  If the amount 
of material (i.e., everything associated with a single sample number) is too large for a 
single container, assign each container the same sample number and a different sample 
tag.  A sample will also be split between containers if a different preservation 
technique is used for each container (i.e., because different analyses will be conducted).   

The sample tag number is a unique five‐ or six‐digit number assigned to each sample 
label (or “tag”) for multiple bottles per sample.  Integral sample labels come with a 
preprinted sample tag number.  The tag number provides a unique tracking number to 
a specific sample bottle.  This allows for greater flexibility in tracking sample bottles 
and assists in field quality control when filling out documentation and shipping.  
Sample tags are not used by many other consultants, and there may be resistance from 
such firms during teaming situations.  However, experience has shown that tags can be 
very valuable, both in the field and while processing data from field efforts. 

Record tag numbers on the COC form.  Laboratories use tag numbers only to confirm 
that they have received all of the containers that were filled and shipped.  Data are 
reported by sample number. 

Assign sample numbers sequentially in the field; sample labels are preprinted with sequential 
tag numbers. 

SAMPLE LABELS 

Integral sample labels are designed to uniquely identify each individual sample container that 
is collected during a sampling event.  Field sampling teams are provided with preprinted 
sample labels, which must be affixed to each sample container used.  Fill out the labels at the 
time the samples are collected, documenting the following information: 

• Sample number 

• Site name or project number 

• Date and time sample is collected 

• Initials of the samplers 

• Preservatives used, if any 

• A unique number (commonly referred to as the “Tag Number”) that is preprinted on 
the label consisting of five or six digits; used to identify individual containers. 

SAMPLE TAGS 

Integral sample tags are designed to be affixed to each container that is used for a sample.  
Sample tags are required only for environmental samples collected in certain U.S. 
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Environmental Protection Agency (EPA) regions (e.g., EPA Region 5).  Field crews are 
provided with preprinted sample tags.  Attach sample tags to each individual sample 
container with a rubber band or wire through a reinforced hole in the tag.  Mark all sample tag 
entries with indelible ink.  Fill out the tags at the time the samples are collected, documenting 
the following information: 

• Sample number 

• Site name or project number 

• Date and time sample is collected 

• Initials of the samplers 

• Preservatives used, if any 

• Type of analysis. 

A space for the laboratory sample number (provided by the laboratory at log‐in) will also be 
provided on the sample tag. 

INTERNAL SAMPLE LABELS 

For benthic infaunal samples, wash away the sediment from the sample and collect the 
remaining benthic infauna into a sample container.  Affix sample label (as discussed above) to 
the outside of the sample container.  In addition, place an internal sample label inside the 
sample container.  This internal sample label is made of waterproof paper; be sure to make all 
internal sample label entries with pencil.  Fill out the internal sample labels at the time the 
samples are collected, documenting the following information: 

• Sample number 

• Site name or project number 

• Date and time sample is collected 

• Initials of the samplers 

• Preservative used (e.g., formalin). 
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STANDARD OPERATING PROCEDURE (SOP) SL-01 

DECONTAMINATION OF SOIL SAMPLING EQUIPMENT 

SCOPE AND APPLICATION 

This SOP describes procedures for decontaminating sampling and processing equipment 
contaminated by either organic or inorganic materials.  To prevent potential cross 
contamination of samples, all reusable soil sampling and processing equipment is 
decontaminated before each use.  At the sample collection site, a decontamination area is 
established in a clean location that is upwind of actual sampling locations, if possible.  All soil 
sampling and processing equipment is cleaned in this location.  Decontaminated equipment is 
stored away from areas that may cause recontamination.  When handling decontamination 
chemicals, field personnel must follow all relevant procedures and wear protective clothing as 
stipulated in the site‐specific health and safety plan (HSP). 

Sampling equipment may be used to collect samples that will 1) undergo a full‐suite analysis 
(organics, metals, and conventional parameters) or 2) be analyzed for metals and conventional 
parameters only.  Decontamination of sampling equipment (e.g., hand auger, split‐spoon 
sampler) used for both analyte groups should follow the order of a detergent wash, site water 
rinse, organic solvent rinses, and final site water rinse.  Sample processing equipment (e.g., 
bowls, spoons) is rinsed with distilled/deionized water instead of with site water.  

EQUIPMENT AND REAGENTS REQUIRED 

Equipment required for decontamination includes the following: 

• Steam cleaner and collection basin (if required) 

• 55‐gal, Department of Transportation (DOT)‐approved drums (if required) 

• Polyethylene or polypropylene tub (to collect solvent rinsate) 

• Plastic bucket(s) (e.g., 5‐gal bucket) 

• Tap water or site water (i.e., potable water) 

• Carboy, distilled/deionized water (analyte‐free; received from testing laboratory or 
other reliable source) 

• Properly labeled squirt bottles 
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• Funnels 

• Alconox®, Liquinox®, or equivalent industrial nonphosphate detergent 

• Pesticide‐grade ethanol and hexane (consult project‐specific field sampling plan [FSP], 
as the solvents may vary by U.S. Environmental Protection Agency [EPA] region or 
state) 

• 10 percent diluted nitric acid or hydrochloric acid (reagent grade) for inorganic 
contaminants (if required; see project‐specific FSP) 

• Baking soda (if required) 

• Long handled, hard‐bristle brushes 

• Plastic sheeting, garbage bags, and aluminum foil 

• Personal protective equipment as specified in the HSP. 

PROCEDURES 

Decontamination Procedures for Full Suite Analysis (Organic, Metal, or 
Conventional Parameters) 

Two organic solvents are used in this procedure.  The first is miscible with water (e.g., ethanol) 
and is intended to scavenge water from the surface of the sampling equipment and allow the 
equipment to dry quickly.  This allows the second solvent to fully contact the surface of the 
sampler.  Make sure that the solvent ordered is anhydrous or has a very low water content 
(i.e., <1 percent).  If ethanol is used, make sure that the denaturing agent in the alcohol is not 
one of the sample analytes.  The second organic solvent is hydrophobic (e.g., hexane) and is 
intended to dissolve any organic chemicals that are on the surface of the equipment. 

The exact solvents used for a given project may vary by EPA region or state (see project‐
specific FSP).  Integral uses ethanol and hexane as preferred solvents for equipment 
decontamination.  If specified in the project‐specific FSP, isopropanol or acetone can be 
substituted for ethanol, and methanol can be substituted for hexane in the decontamination 
sequence.  The choice of solvents is also dependent on the kind of material from which the 
equipment is made (e.g., acetone cannot be used on polycarbonate), and the ambient 
temperature (e.g., hexane is too volatile in hot climates).  In addition, although methanol is 
slightly more effective than other solvents, its use is discouraged because of its potential 
toxicity to sampling personnel.  Always follow the procedures listed in the site‐specific HSP 
when decontaminating sampling equipment (e.g., always stand upwind when using volatile 
solvents, wear appropriate gloves and safety glasses or goggles).  Containerize all 
decontamination fluids for proper disposal, following procedures listed in the FSP. 

Integral Consulting Inc.  2  
 

4-1154



SOP SL‐01 
Revision:  April 2008 

The specific procedures for decontaminating soil sampling equipment and soil compositing 
equipment are as follows: 

1. Rinse the equipment thoroughly with tap or site water to remove visible soil.  This step 
should be performed onsite for all equipment.  After removing visible solids, set aside 
sampling equipment that does not need to be used again that day and see that it is 
thoroughly cleaned in the field laboratory at the end of the day. 

2. Pour a small amount of concentrated laboratory detergent into a bucket (i.e., about 1 to 
2 tablespoons per 5‐gal bucket) and fill it halfway with tap or site water.  If the 
detergent is in crystal form, make sure all crystals are completely dissolved prior to 
use. 

3. Scrub the equipment in the detergent solution using a long‐handled brush with rigid 
bristles, using a back‐and‐forth motion.  Be sure to clean the outside of the compositing 
bowls and other pieces that may be covered with soil.  

4. Double rinse the equipment with tap or site water and set upright on a stable surface to 
drain.  The more completely the equipment drains, the less solvent will be needed in 
the next step.  Do not allow any surface that will come in contact with the sample to 
touch any contaminated surface.  If acid and solvent rinses are not required by the FSP, 
skip to step 8.   

5. If an acid rinse is required by the FSP, rinse the equipment using a squirt bottle using a 
10 percent acid solution.  Double‐rinse equipment with tap or site water and set right‐
side‐up on a stable surface to drain.  If solvent rinses are not required by the FSP, skip 
to step 8. 

6. Carefully rinse the equipment with ethanol from a squirt bottle, and let the excess 
solvent drain into a waste container (which may need to be equipped with a funnel).  
These solvents act primarily as a drying agent by scavenging water from the 
equipment surface and carrying it away, but they also work as a solvent for some 
organic contamination.  Hand‐augers must be held over the waste container and 
turned slowly so the stream of solvent contacts the entire surface.  The sample 
apparatus may be turned on its side, and if applicable, opened to be washed more 
effectively.  Set the equipment in a clean location and allow it to air dry.  Use only 
enough solvent to scavenge all of the water and flow off the surface of the equipment 
(i.e., establish sheet flow) into the waste container.  Allow equipment to drain as much 
as possible.  Ideally, the equipment will be dry.  The more thoroughly it drains, the less 
solvent will be needed in the next step. 

7. Carefully rinse the drained or air‐dried equipment with hexane from a squirt bottle, 
and let the excess solvent drain into the waste container, which may need to be 
equipped with a funnel.  Hexane acts as the primary solvent of organic chemicals.  
Ethanol is soluble in hexane but water is not.  If water beading occurs, it means that the 
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equipment was not thoroughly rinsed with ethanol or that the ethanol that was 
purchased was not free of water.  When the equipment has been rinsed with hexane, 
set it in a clean location and allow the hexane to evaporate before using the equipment 
for sampling.  Use only enough solvent to scavenge all of the ethanol and flow off the 
surface of the equipment (i.e., establish sheet flow) into the waste container. 

8. Do a final rinse with site water for the sampling equipment (i.e., hand‐auger) and 
distilled/deionized water for the processing equipment (i.e., stainless‐steel bowls and 
spoons).  Equipment does not need to be dried before use. 

9. If the decontaminated sampling equipment is not to be used immediately, wrap small 
stainless‐steel items in aluminum foil (dull side facing the cleaned area).  
 
If the sample collection or processing equipment is precleaned at the field laboratory 
and transported to the site, then the decontaminated equipment will be wrapped in 
aluminum foil (dull side facing the cleaned area) and stored and transported in a clean 
plastic bag (e.g., a trash bag) until ready for use, unless the project‐specific FSP lists 
special handling procedures. 

10. After decontaminating all of the sampling equipment, dispose of the disposable gloves 
and used foil per the procedures listed in the project‐specific FSP.  When not in use, 
keep the waste solvent container closed and store in a secure area.  The waste should 
be transferred to empty solvent bottles for disposal at a licensed facility per the 
procedures listed in the project‐specific FSP.  When not in use, keep the waste acid 
container closed and store in a secure area.  The acid waste should be neutralized with 
baking soda or containerized and disposed of per the procedures listed in the project‐
specific FSP. 

Decontamination Procedures for Metals and Conventional 
Parameters Only 

The specific procedures for decontaminating soil sampling equipment and soil processing 
equipment are as follows: 

1. Rinse the equipment thoroughly with tap or site water to remove the visible soil.  
Perform this step onsite for all equipment.  Set aside any pieces that do not need to be 
used again that day see that they are thoroughly cleaned in the field laboratory at the 
end of the day. 

2. Pour a small amount of concentrated laboratory detergent into a bucket (i.e., about 1 to 
2 tablespoons per 5‐gal bucket) and fill it halfway with tap or site water.  If the 
detergent is in crystal form, make sure all crystals are completely dissolved prior to 
use. 
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3. Scrub the equipment in the detergent solution using a long‐handled brush with rigid 
bristles.  Be sure to clean the outside of the compositing bowls and other pieces that 
may be covered with soil. 

4. Double‐rinse the equipment with tap or site water (if an acid rinse is required) or with 
distilled/deionized water (if no acid rinse) and set right‐side‐up on a stable surface to 
drain.  Do not allow any surface that will come in contact with the sample to touch any 
contaminated surface.  

5. If an acid rinse is required by the FSP, rinse the equipment using a squirt bottle 
containing a 10 percent acid solution.  Double‐rinse equipment with 
distilled/deionized water and set right‐side‐up on a stable surface to drain.   

6. If the decontaminated sampling equipment is not to be used immediately, wrap small 
stainless‐steel items in aluminum foil (dull side facing the cleaned area).  
 
If the sample collecting or processing equipment is cleaned at the field laboratory and 
transported to the site, then the decontaminated equipment will be wrapped in 
aluminum foil (dull side facing the cleaned area) and stored and transported in a clean 
plastic bag until ready for use, unless the project‐specific FSP lists special handling 
procedures. 

7. After decontaminating all of the sampling equipment, place the disposable gloves and 
used foil in garbage bags for disposal in a solid waste landfill.  When not in use, keep 
the waste acid container closed and store in a secure area.  The acid waste should be 
neutralized with baking soda and disposed of per the procedures listed in the project‐
specific FSP. 

Decontamination Procedures for Drill Rig or Test Pit Sampling Equipment 

1. Decontaminate sampling equipment before use, between samples and stations, and 
upon completion of sampling operations.  

2. Equipment used during drilling/test pit operations should be decontaminated in the 
Exclusion Zone prior to transport to the Support Zone (refer to site‐specific HSP).   

3. If the steam‐cleaning location is in an area outside of the Exclusion Zone, remove loose 
soil on the drill rig, augers, drill pipe, and rods, and other large equipment at the drill 
site, then move the equipment directly to the steam‐cleaning decontamination area for 
more thorough cleaning. 

4. To decontaminate a drill rig or backhoe, pressure wash with a steam cleaner using 
potable water rinse upon mobilization, between drilling locations, and upon 
demobilization.  Cleaning water can generally be allowed to drain directly on the 
ground near the station (refer to the FSP). 
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5. To decontaminate auger, drill rods, and other down‐hole tools, pressure wash with a 
steam cleaner and potable water rinse upon mobilization, between drilling locations, 
and upon demobilization.  All decontamination fluids are to be containerized for 
proper disposal. 

6. To decontaminate split‐spoon and hand‐auger samplers, follow the decontamination 
procedures listed above (the selected decontamination procedures is dependent upon 
analyte list provided in the project‐specific FSP).  To the extent possible, allow to air 
dry prior to sampling.  If the split‐spoon is not used immediately, wrap it in aluminum 
foil.  All decontamination fluids are to be containerized for proper disposal.  

 
4-1158



SOP SL‐02 
Revision: July 2008 

STANDARD OPERATING PROCEDURE (SOP) SL-02 

PREPARATION OF FIELD QUALITY CONTROL SAMPLES 
FOR SOILS 

SCOPE AND APPLICATION 

This SOP describes the purpose, preparation, and collection frequency of field duplicate 
samples, field replicate samples, matrix spike/matrix spike duplicates (MS/MSDs), equipment 
rinsate blanks, bottle blanks, trip blanks, temperature blanks, environmental blanks, and 
reference materials (i.e., a standard reference material, a certified reference material, or other 
reference material) for soil samples.  Not all of the field quality control samples discussed in 
this SOP may be required for a given project.  The specific field quality control samples will be 
identified in the project‐specific field sampling plan (FSP) and quality assurance project plan 
(QAPP).  For most projects, Integral’s recommended field quality control samples include an 
equipment rinsate blank, a field duplicate, and trip blanks if volatile organic compounds 
(VOCs) are to be analyzed.  Definitions of all potential quality control samples are described 
below. 

As part of the quality assurance and quality control (QA/QC) program, all field quality control 
samples will be sent to the laboratories blind.  To accomplish this, field quality control samples 
will be prepared and labeled in the same manner as regular samples, with each quality control 
sample being assigned a unique sample number that is consistent with the numbering for 
regular samples.  All of the containers that are required to complete the field quality control 
sample for the applicable analyte list must be labeled with the same sample number.  The 
sample ID for field quality control samples should allow data management and data 
validation staff to identify them as such and should only be recorded in the field logbook or 
field sampling forms.  Under no circumstances should the laboratory be allowed to use 
reference materials, rinsate blanks, or trip blanks for laboratory quality control analysis (i.e., 
duplicates, matrix spike, and matrix spike duplicates).  To prevent this from happening, select 
and mark regular samples on the chain‐of‐custody/sampling analysis request (COC) form or 
instruct the laboratory to contact the project QA/QC coordinator to select appropriate samples 
for each sample group. 

Prepare field quality control samples at least once per sampling event, and prepare certain 
types more often at predetermined frequencies.  If the number of samples taken does not equal 
an integer multiple of the intervals specified in this SOP, the number of field quality control 
samples is specified by the next higher multiple.  For example, if a frequency of 1 quality 
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control sample per 20 is indicated and 28 samples are collected, prepare 2 quality control 
samples.  The method of preparation and frequency of field quality control samples required 
for soil sampling activities are described below.  These protocols must be followed, unless 
different frequency requirements are listed in the FSP and QAPP. 

For most projects, Integral’s recommended field quality control samples include an equipment 
rinsate blank, a field duplicate, and trip blanks if VOCs are to be analyzed.  The following 
table lists the possible quality control sample types and suggested frequencies for soil 
sampling programs (not all types of quality control samples will always be collected; see 
project‐specific FSP and QAPP for actual quality control samples that need to be collected for a 
particular sampling event).  A detailed explanation of each type of quality control sample with 
the required preparation follows. 

Field Quality Control Sample Requirements 

Preparation 
Quality Control 
Sample Name  Abbreviation  Location Method Frequencya 

Duplicate  DUP  Sampling site  Additional natural 
sample  

One per 20 samples.  May 
not be applicable if REP is 
being collected. 

Replicate  REP  Sampling site  Additional natural 
sample  

One replicate per 20 
samples.  May not be 
applicable if DUP is being 
collected. 

Matrix 
spike/matrix  
spike duplicate 

MS/MSD  Sampling site  Additional sample 
bottles filled for 
laboratory quality 
control requirements  

One per 20 samples 

Equipment 
rinsate blank 

ER  Sampling site  Deionized water 
collected after pouring 
through and over 
decontaminated 
equipment 

Minimum of one per 
sampling event per type of 
sampling equipment used 
and then 1:20 thereafter 

Bottle blank  BB  Field  Unopened bottle  One per sample episode or 
one per bottle type 

Trip blank  TB  Laboratory  Deionized water with 
preservative 

One pair per each VOC 
sample cooler shipment 

Temperature 
blank  

TMB  Laboratory  Deionized water  One per sample cooler 

Environmental 
(transfer) blank 

EB  Field  Bottle filled at sample 
site with deionized 
water 

One per 20 samples 

Standard 
reference 
material 

SRM  Field laboratory or 
sampling site 

SRM ampules or other 
containers for each 
analyte group 

One set per 50 samples or 
one per episode 

a Frequencies provided here are general recommendations; specific frequencies should be provided in the project-
specific FSP or QAPP. 
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FIELD DUPLICATE SAMPLES 

Collect field duplicate (or split) samples to assess the homogeneity of the samples collected in 
the field and the precision of the sampling process.  Prepare field duplicates by collecting two 
aliquots for the sample and submitting them for analysis as separate samples.  Collect field 
duplicates at a minimum frequency of 1 per 20 samples or once per sampling event, whichever 
is more frequent.  The project QA/QC coordinator will determine the actual number of field 
duplicate samples collected during a sampling event on a case‐by‐case basis (consult the 
project‐specific FSP and QAPP, as the requirements on frequency of field duplicate collection 
may vary by EPA region or state). 

FIELD REPLICATE SAMPLES 

Field replicate samples are co‐located samples collected in an identical manner over a 
minimum period of time to provide a measure of the field and laboratory variance, including 
variance resulting from sample heterogeneity.  Prepare field replicates by collecting two 
completely separate samples from the same station and submitting them for analysis as 
separate samples.  Collect field replicates at a minimum frequency of 1 per 20 samples or once 
per sampling event, whichever is more frequent.  If field duplicate samples are collected, then 
it is unlikely that field replicate samples will also be collected during a sampling event.  The 
project QA/QC coordinator will determine the actual number of field replicate samples 
collected during a sampling event on a case‐by‐case basis (consult the project‐specific FSP and 
QAPP, as the requirements on frequency of field duplicate collection may vary by EPA region 
or state). 

MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

The MS/MSD analyses provide information about the effect of the sample matrix on the design 
and measurement methodology used by the laboratory.  To account for the additional volume 
that may be needed by the laboratory to perform the analyses, extra sample volumes may be 
required to be collected from designated soil stations.  MS/MSDs may be collected at a 
minimum frequency of 1 per 20 samples or once per sampling event, whichever is more 
frequent.  The project QA/QC coordinator will determine the actual number of extra bottles 
collected during a sampling event on a case‐by‐case basis (consult the project‐specific FSP and 
QAPP, as the requirements may vary by analyte group). 

EQUIPMENT RINSATE BLANKS 

Use equipment rinsate blanks to help identify possible contamination from the sampling 
environment and/or from decontaminated sampling equipment.  Prepare equipment rinsate 
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blanks by pouring laboratory distilled/deionized water through, over, and into the 
decontaminated sample collection equipment, then transferring the water to the appropriate 
sample containers and adding any necessary preservatives.  Prepare equipment rinsate blanks 
for all inorganic, organic, and sometimes conventional analytes at least once per sampling 
event per the type of sampling equipment used.  The project QA/QC coordinator will 
determine the actual number of equipment rinsate blanks prepared during an event on a case‐
by‐case basis (consult the project‐specific FSP and QAPP, as the requirements on frequency of 
equipment rinsate blank collection may vary by EPA region or state). 

BOTTLE BLANKS 

The bottle blank is an unopened sample bottle.  Submit bottle blanks along with soil samples 
to ensure that contaminants are not originating from the bottles themselves because of 
improper preparation, handling, or cleaning techniques.  If required, submit one bottle blank 
per lot of prepared bottles for analysis.  If more than one type of bottle will be used in the 
sampling (e.g., HDPE or glass), then submit a bottle blank for each type of bottle and 
preservative.  The project QA/QC coordinator will determine the actual number of bottle 
blanks analyzed during a project on a case‐by‐case basis (consult the project‐specific FSP and 
QAPP, as the requirements on frequency of bottle blank analysis may vary by EPA region or 
state). 

To prepare a bottle blank in the field, set aside one unopened sample bottle from each bottle 
lot sent from the testing laboratory.  Label the bottle as “Bottle Blank” on the sample label (and 
in the “Remarks” column on the COC form), and send the empty bottle to the laboratory with 
the field samples.   

TRIP BLANKS 

Use trip blanks to help identify whether contaminants may have been introduced during 
shipment of the soil samples from the field to the laboratory for VOC analyses only.  Trip 
blanks are prepared at the testing laboratory by pouring distilled/deionized water into two 
40 mL VOC vials and tightly closing the lids.  Invert each vial and tap lightly to determine if 
air bubbles exist.  There should be no air bubbles in the VOC trip blank vials.  If air bubbles 
are present, then note this information in the field logbook. 

Transport the trip blanks unopened to and from the field in the cooler with the VOC samples.  
Label the trip blank and place it inside the cooler that contains newly collected VOC samples; 
it must remain in the cooler at all times.  A trip blank must accompany samples at all times in 
the field.  Send one trip blank (consisting of a pair of VOC vials) with each cooler of samples 
shipped to the testing laboratory for VOC analysis. 
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TEMPERATURE BLANKS 

The laboratory will use temperature blanks to verify the temperature of the samples upon 
receipt at the testing laboratory.  The testing laboratory will prepare temperature blanks by 
pouring distilled/deionized water into a vial and tightly closing the lid.  The blanks will be 
transported unopened to and from the field in the cooler with the sample containers.  A 
temperature blank must be included with each sample cooler shipped to the testing 
laboratory. 

ENVIRONMENTAL BLANKS 

Prepare the environmental (i.e., transfer) blank in the field to evaluate potential background 
concentrations present in the air and in the distilled/deionized water used for the final 
decontamination rinse.  If you use unpreserved bottles, then you must add the appropriate 
preservative (e.g., for metals samples, use a 10 percent nitric acid solution to bring sample pH 
to 2 or less), if required.  Collect environmental blanks at a minimum frequency of 1 in 20 
samples.  The project QA/QC coordinator will determine the actual number of environmental 
blanks analyzed during a project on a case‐by‐case basis (consult the project‐specific FSP and 
QAPP, as the requirements on frequency of environmental blank analysis may vary by EPA 
region or state). 

To prepare an environmental blank in the field, open the laboratory‐prepared sample bottle 
while at a sample collection site, fill the sample bottle with distilled/deionized water and then 
seal.  Note the location from which the environmental blank was collected along with 
atmospheric conditions at the time of its collection in the field logbook.  Assign the 
environmental blank a unique sample number, label the bottle, and then send the bottle to the 
laboratory with the field samples. 

REFERENCE MATERIALS 

Reference materials (i.e., a standard reference material, a certified reference material, or other 
reference material are samples containing known analytes at known concentrations that have 
been prepared by and obtained from EPA‐approved sources.  Reference materials have 
undergone multilaboratory analyses using a standard method which provides certified 
concentrations.  When available for a specific analyte, Reference material samples provide a 
measure of analytical performance and/or analytical method bias (i.e., accuracy) of the 
laboratory.  Several reference materials may be required to cover all analytical parameters.  
For all analytes where available, one reference material will be analyzed at a frequency of one 
per 50 samples.  The project QA/QC coordinator will determine the actual number of reference 
materials analyzed during a project on a case‐by‐case basis (consult the project‐specific FSP 
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STANDARD OPERATING PROCEDURE (SOP) SL-05 

SURFACE SOIL SAMPLING 

SCOPE AND APPLICATION 

This SOP defines and standardizes the collection of surface soil samples (e.g., 0 to 12 in. below 
ground surface).  Soil samples should be collected from areas having lower levels of 
constituents of interest first, followed by stations with higher expected levels of constituents of 
interest. 

The procedures listed below may be modified in the field upon the agreement of the lead site 
sampler and field personnel, based on field and site conditions, after appropriate annotations 
have been made in the field logbook.  If specialized sampling methods (e.g., ENCORE®) are to 
be used, refer to the manufacturer’s recommended procedures.  If methanol preservation is 
required, refer to Integral’s SOP on methanol preservation of soil samples.  Record all 
pertinent information on Integral’s surface soil sampling field data form or field logbook. 

EQUIPMENT AND SUPPLIES REQUIRED 

• Decontaminated sampling tool (stainless‐steel shovel, scoop, trowel, or spoon) 

• Large stainless steel mixing bowl and spoon 

• Laboratory‐supplied sample containers, insulated coolers, and ice 

• Chain‐of‐custody forms, custody seals, sample labels 

• Ziploc® bags 

• Camera 

• Tape measure 

• Field logbook, surface soil field collection form, and pens 

• Project‐specific field sampling plan (FSP) and health and safety plan (HSP) 

• Personal protective equipment (safety glasses, steel‐toed boots, nitrile gloves, and any 
other items required by the project‐specific HSP) 

• Decontamination equipment. 

Integral Consulting Inc.  1   
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SOP SL‐05 
Revision:  July 2008 

PROCEDURES 

1. Locate the sample station as directed in the project‐specific FSP.  Label containers with 
sample tags prior to filling in accordance with Integral’s SOP on sample labeling (SOP‐
AP04).  If analytical testing will be performed for volatile organic compounds (VOCs), 
collect the VOC sample first (with a minimum of disturbance) by placing the sample 
into the container with a minimum amount of headspace and sealed tightly. 

2. Don a new pair of nitrile gloves and expose the soil surface by clearing an 
approximately 1 ft2 area at the sampling site of any rocks or organic material greater 
than approximately 3 in. in size.  Note any material removed from the sampling site in 
the field logbook. 

3. Using a decontaminated stainless‐steel sampling tool, excavate soil to the depth 
specified in the work plan. 

4. If required for analysis, first collect VOC samples (prior to any homogenization) from a 
discrete location, placing the samples in the appropriate containers.  Label sample 
containers before filling in accordance with Integral’s SOP on sample labeling (SOP 
AP‐04). 

5. Place additional sample material in a decontaminated plastic or stainless‐steel mixing 
bowl.  

6. Describe the soil in accordance with ASTM D2488‐00 (see Integral’s SOP on field 
classification of soils, SOP SL‐04). 

7. Thoroughly mix and homogenize the sample using disposable equipment or a 
decontaminated stainless‐steel spoon until the color and texture are consistent 
throughout. 

8. If required for analysis, first collect samples for grain‐size tests before any large rocks 
are removed from the homogenized soil.  

9. Identify any rocks that are greater than 0.5 in. in diameter.  Determine their percentage 
contribution to the homogenized soil volume, note it on the surface soil field collection 
form or in the field logbook, and then discard the rocks.   

10. Remove samples of the homogenized soil from the mixing bowl with the 
decontaminated stainless steel spoon and place in the appropriate size sample 
container.  Do not touch the sample with your gloves.  Fill the sample container with 
soil to just below the container lip, and seal the container tightly.  Label sample 
containers before filling in accordance with Integral’s SOP on sample labeling. 

11. Mark the sampling site with a wire flag, wooden stake, metal rebar, or flagging, as 
appropriate. 

Integral Consulting Inc.  2   
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SOP SL‐05 
Revision:  July 2008 

Integral Consulting Inc.  3   

12. Complete all pertinent field QA/QC documentation, logbooks, sample labels, and field 
data sheets.  Record any deviations from the specified sampling procedures or any 
obstacles encountered. 

13. Photograph sample location and document it in the logbook. 

14. Decontaminate all sampling equipment according to Integral’s SOP on 
decontaminating equipment for soil sampling (SOP SL‐01) and in accordance with the 
project‐specific FSP. 
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4.12 SITE RESTORATION PLAN 
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Seattle City Light – Terminal 117 Adjacent Streets Cleanup & Stormwater 
Infrastructure 

Gary Merlino Construction Co., Inc. (GMCC) 

Site Restoration Plan 

Trench Excavation and Backfill Methods 

Trench excavations will be performed using standard means and methods.    A typical pipe installation 
crew will consist of a foreman, 2 operators, and 2 laborers.  The equipment used will be an excavator, 
loader, and a second excavator with a hoe pack attachment.  Size of equipment will vary depending on 
the depth of the trench.  Shoring (for trenches greater than 4’) will consist of trench boxes of varying 
sizes as well as trench jacks with fin form and/or steel sheets.   This includes shoring for the outfall 
trenching operation.  

The majority of trenching is scheduled to take place following contaminated soil removal.  At locations 
where the pipe zone is above the soil cleanup limit, fill will be placed to the top of the pipe zone prior to 
trenching and pipe installation.  During trenching operations, the newly placed material above the soil 
cleanup limit will be segregated to be used for trench backfill.  Material below the soil cleanup elevation 
will be disposed of in the same manner as Subtitle D Excavation.   

Pipe grade will be maintained during installation by using a pipe laser for storm pipe.  Survey offsets on 
the surface will be used for water main installation.  The pipe layer will be responsible for checking 
grade during installation.  The trench will be dug to the bottom of the pipe zone, and then bedding will 
be added to the bottom of pipe.  Once a stick of pipe is set, grade and alignment will be checked prior to 
adding the remainder of the bedding.  Bedding is to be class B (Type 9 for DIP, Type 22 for non-rigid 
pipe).    

Trench backfill will be placed in lifts.  Care will be taken during backfill operations to avoid “egging” the 
pipe.  Large compaction equipment will not be used until a sufficient amount of cover is over the pipe to 
accomplish this.  SPU materials lab will be taking compaction tests to ensure proper density is achieved 
(Reference COS standard spec section 1-05.6).   

Intertidal trench work is only anticipated during construction of the storm outfall.  The excavation and 
backfill for this work will be performed in the same manner with the added step of installing bentonite 
trench plugs.   See attached tide table for anticipated dates this work will take place.  Shift times will 
center on the daytime low tide. 

Backfill and Grading 

See above for trench backfill placement. 
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For other fill and grading, survey offsets will be set for centerline and critical grade contours at intervals 
of 50 feet or less.  A grade engineer or gradehop will work with the grading crew to check grade and set 
hubs to the proper elevation when excavation or fill is close to grade.    

A typical grading crew will consist of a foreman, 2 operators, 1 grade engineer, and 1 laborer.  
Equipment will consist of a bulldozer, excavator, and part-time loader.  For subgrade prep, a grader and 
roller will be used.  For fill placement, a bulldozer, grader, loader, and roller will be used.  Hand 
compaction equipment (plate compactor or jumping jack) will be used for tight areas.  Fill will be placed 
in lifts per specifications and compaction will be verified by SPU materials lab. 

Slope Stabilization 

Slopes will be track walked after fill is placed when practical.  Other BMPs will be used dependent on the 
situation such as straw wattles, visqueen, straw, or mulch when final landscaping will not immediately 
follow.   

Bioretention Areas 

Heavy equipment will not be allowed within bio-retention cell limits at any time after excavation below 
existing grade occurs.  They will be protected from runoff and heavy equipment at all times by installing 
silt fence or constructing a berm around the perimeter.   If silt fence is not used, traffic delineators with 
rope will be placed around them to prevent equipment from entering.   

Excavation (including contaminated soils excavation) in the bio-retention cell areas will be performed 
using a track-hoe with sufficient reach to dig the cell with the tracks sitting on the existing grade or 
adjacent pavement.  Any further fine grading necessary for establishing subgrade in the cells will be 
done by hand.  A conveyor will be used for the placement of bioretention soil materials; unless an 
alternate method is later approved by the Engineer. 

The following provisions will also be followed per Section 7-21.3(2)A6: 

1. Excavation and placement of Bioretention Soil shall only occur during the following 
conditions: 

a. No standing water in the excavation 
b. Non-wet weather conditions. For construction of bioretention systems, wet 

weather is defined as a precipitation event that produces visible runoff from the 
proposed work surface. Visible runoff includes minor sheet flow and shall be as 
indicated by the Engineer. Wet weather events are specific to the work surface and 
may not preclude work on other activities or locations. 

2. If Bioretention Cell excavation or Bioretention Soil placement is interrupted by wet weather 
or when the Bioretention Soil is placed but the Bioretention Cells are not stabilized and 
planted, the Contractor shall cover the entire excavated area including native soil, 
Bioretention Soil, and underdrain with a temporary Geotextile fabric as defined in Section 2-
15 - Construction Geotextile of the City Seattle Standard Specifications. Geotextile shall be 
appropriately ballasted to prevent the migration of fines in or into the excavation. 
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a. Any locations not temporarily stabilized shall require evaluation by the 
Engineer. 
 

  

Paving 

GMCC has scheduled the project based on 5 major work zones.  Each work zone is to be paved 
independently.  Contract specifications will be followed.  A paving machine will be used as much as 
possible.  Hand paving will be done at tight locations.  Rollers and plate compactors will be used to 
achieve proper compaction.  Testing will be performed by SPU materials lab.  All butt joints will be 
sealed.   

Landscaping 

Landscaping will be the last step for site restoration in each of the contractor-determined work zones.  
Irrigation lines will be installed prior to topsoil and plantings.  Planting will take place between October 
1st and April 30th per COS specifications.  In general, planting soil will rough graded prior to plant 
installation, followed by mulch.  Contract plans and specifications will be followed.   

Irrigation will be trenched by using a small excavator, ditch witch, and/or hand digging depending on the 
location.  Planting soil will be placed mostly with a skidsteer loader or backhoe.  A belt conveyor may be 
used at some locations as well.   
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4.13 CONSTRUCTION CHECKLIST 
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Seattle City Light – Terminal 117 Adjacent Streets Cleanup & Stormwater 
Infrastructure 

Gary Merlino Construction Co., Inc. (GMCC) 

Construction Checklist 

Must be Submitted Prior to or at Preconstruction Meeting 

 Preliminary CPM schedule; see Section 1-08.3 
 Initial Submittal Control Document; see Section 1-05.3(4) 
 List of waste, recycle and disposal sites; see Section 1-07.3 
 Signed “Transfer of Coverage for Construction Stormwater General Permit” form, when 

applicable (see Section 1-07.15). 
 Apprenticeship Utilization Plan; see Section 1-07.11(2)A 
 Import material sites; see Section 2-10.2(2)A 
 The name, contact information, and qualifications for the Quality Control Representative see 

Section 1-07.34(1). 
 The names, contact information, and qualifications for the Water Treatment Plant Project 

Manager and Water Treatment Plant Operator; see Section 1-07.15(2)A. 
 The names, contact information, assigned roles, and qualifications of any subcontractors that 

the Contractor plans to utilize to perform the Work. 
 
Must be Submitted and Approved Prior to Mobilization 
 

• Construction Stormwater and Erosion Control Plan (CSECP); see Section 8-01 
• SDOT Street Use Permit and approved Traffic Control Plan; see Sections 1-07.6 and 1-10. 
• All Contractor-provided project plans and information identified in the Removal Action Work 

Plan (RAWP); see Section 1-07.35(1) 
o Project Work Plan 
o Preliminary Critical Path Management (CPM) Schedule 
o Site-Specific Construction Health and Safety Plan 
o Green/Sustainable Removal Plan 
o Surveying (Field Engineering) Plan 
o Utility Protection Plan 
o Pollution Control, Preservation, and Mitigation Plan 

 Construction Stormwater and Erosion Control Plan 
 Tree, Vegetation, and Soil Protection Plan 
 Spill Plan 
 Site Water Management Plan 

• Temporary Discharge and Dewatering Plan  
• Site Water Treatment System Plan  
• Site Water Treatment Operation and Maintenance Plan 
• Site Water Monitoring Plan 

o Quality Assurance Project Plan (may adapt Owner’s) – 
Construction Water 
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o Sampling and Analysis Plan (may adapt Owner’s) – Construction 
Water 

 Air and Noise monitoring Plan 
o Waste Transportation and Disposal Plan 
o Traffic Control Plan 
o Clearing, Demolition, and Excavation Plan 
o Contractor’s Quality Control Plan 

 Quality Quality Assurance Project Plan (may adapt Owner’s) – Import Material 
 Sampling and Analysis Plan (may adapt Owner’s) – Import Material 

o Site Restoration Plan 
o Construction Checklist 

• Proof of 40-hour training under 29 CFR 1910.120 (OSHA, HAZWOPER) and WAC 296-843-200 
training for site workers and supervisory personnel who are authorized by the Contractor to 
engage in work associated with Contaminated Material(s) including, but not limited to, outfall 
piping and shoring installation personnel. In addition, for onsite supervisory personnel, submit 
current certification of OSHA HAZWOPER and WAC 296-843-200 onsite management or 
supervisor training and American Red Cross first aid and cardiopulmonary resuscitation (CPR) 
training. 

• Pole Bracing Plan 
 
Must be Submitted 15 Days Prior to Use 

• Primary and alternate disposal sites and/or transporters 
• Pre-Construction Testing Report for Import Materials – Additional testing 3 days prior to 

placement when required 
• Proposed modifications to Waste Transportation and Disposal Plan 

Must be Submitted 15 Days Prior to Off-site Water Disposal 

• Profile and identification of facility 

Must be Submitted Prior to Shipment of Contaminated Materials (Not Dangerous or TSCA Waste) 

• Bill of Lading 

Must be Submitted Prior to shipment of TSCA Waste 

• Certification to Owner that materials have been properly packaged, labeled, and marked 
• Manifests and waste profiles 
• Land disposal restriction notifications 
• Draft shipping documents 
• 24-hour emergency response contact 

Must be Approved Prior to Importing Materials 

• Import materials testing per 1-07.34(3)C 

Site Controls 

• Temp fence for staging area 
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• Project signage 
• Work zone barriers 
• Construction stakes (Section 1-05.5) 

Health and Safety 

• Site Specific Health and Safety Plan available onsite 
• Site Safety sign-in/out log posted 
• Personal protective equipment 
• First Aid Kits 
• Fire Extinguishers 
• Eye Wash Stations 
• Spill Kit 
• Training and site orientation 

Health and Safety – Contaminated Soil Handling 

• Personnel decontamination per 1-07.31(5)A:  boot wash, trash receptacle, hand washing facility, 
signage, & training 

• HAZWOPER training 
• PPE – Modified Level D or Level C per HASP 
• Exclusion & Contamination Reduction Zone set up 
• Contact Utility Notification Center for locates 2 business days prior to excavation 

Field Office (Section 1-07.29) 

• Office Furniture  
• Sanitary facilities 
• Drinking water 
• Utilities (power and telecommunications) 

Erosion and Sedimentation Controls 

• TESC measures in place 
• Site Water Management Plan in place 
• Backup pumps on site 
• Water truck 
• Sweeper truck on call 

 

 

 

 
4-1181



 
4-1182



 
T-117 Adjacent Streets and Stormwater  
Removal Action Work Plan June 17, 2015 

Integral Consulting Inc. 5-1  

5 CONSTRUCTION QUALITY ASSURANCE 

Construction QA will be managed in accordance with the EPA-approved CQAP included as 
Appendix B of the RADR (Integral et al. 2014).  This section summarizes key elements of the 
construction QA activities described within the CQAP and provides additional details on 
management of the construction QA program. 

5.1 SUBMITTAL MANAGEMENT 

GMCC shall prepare all submittals required by the contract and transmit them to the City’s 
resident engineer.  Each submittal shall have a cover sheet that includes the submittal number, 
contractor’s contact information, project title and public works number, transmittal date, 
description, contract references, and bid item number.  All original copies of submittals shall be 
provided to the City’s resident engineer.   

The City’s resident engineer will log the submittals into a tracking database and forward 
electronic copies to the City team (i.e., project coordinator, QA program manager, and other 
relevant departments).  Per the City’s standard specifications, the City will have the following 
time frames to review and respond to GMCC:  20 working days for structural shop drawings, 
15 working days for other shop drawings, and 10 working days for all other submittals.  When 
EPA review and approval is necessary, the City will coordinate with EPA and USACE.  
Responses will be recorded into the tracking database by the City’s resident engineer with 
electronic notification to GMCC.  The City’s QA program manager will attach relevant 
submittals to the weekly QA report and forward to the removal project manager, the agency 
construction oversight manager (USACE), and the City’s project coordinator.  

The City’s resident engineer will provide logs summarizing submittal activity to the project 
team on a weekly basis.  An electronic and paper archive of all submittals will be retained by 
the City’s QA program manager. 

5.2 PROGRESS MEETINGS 

During construction, the City will hold weekly progress meetings, either in person or via 
teleconference, to be attended by EPA’s removal project manager, USACE’s agency construction 
oversight manager, and the City’s project coordinator, resident engineer, and QA program 
manager.  The meetings will be led by the City’s project coordinator and will include a review 
of the schedule, review of submittals, safety and security, coordination with property owners, 
monitoring results, and requests for information. 
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5.3 INSPECTIONS, SAMPLING, AND VERIFICATION ACTIVITIES 

GMCC will conduct construction QC inspections, sampling and testing, and monitoring 
activities to ensure compliance with the terms and conditions of the contract.  The City’s 
resident engineer and QA program manager will monitor the construction QC activities to 
verify compliance with the contract requirements.  The agency construction oversight manager 
and the City’s QA representative will also conduct construction QA monitoring activities, as 
appropriate.  Table 5-1 summarizes the required monitoring activities and frequencies for each 
of the construction elements.  The City’s QA program manager will update the table as needed 
per GMCC’s updates to the schedule, and include it in the weekly construction QA reports. 

5.4 ARCHAEOLOGICAL MONITORING  

Historic Research Associates, Inc., will provide an archaeologist who has completed 40-hour 
Hazardous Waste Operations (HAZWOPER) training to conduct monitoring during soil 
excavation at the fill/native soil interface and within the native soils.  The archaeological 
monitor will follow the procedures outlined in the archaeological monitoring plan (Appendix J 
of the RADR; Integral et al. 2014) and GMCC’s site-specific construction HASP described in 
Section 4.3.  In accordance with the archaeological monitoring plan, if an archaeological 
resource is discovered, ground-disturbing activities shall be temporarily stopped in the vicinity 
of the find until the site is evaluated for historic significance with regard to the National 
Register of Historic Places.  If the site is found not to be significant and the Washington 
Department of Archaeology and Historic Preservation (DAHP) concurs, ground-disturbing 
activities shall continue.  If the site is found to be significant and DAHP concurs, ground 
disturbance in the vicinity of the find shall remain stopped until proper mitigation is 
determined in consultation between DAHP, Seattle City Light, and the affected tribes.  If human 
remains are identified, the procedures outlined in the archaeological monitoring plan will be 
followed. 

5.5 CONSTRUCTION QA DOCUMENTATION AND REPORTING 

GMCC shall be responsible for construction QC.  The City’s resident engineer and QA program 
manager will be responsible for construction QA (i.e., to verify that the required construction 
QC measures have been implemented).  Key construction QA documentation (with relevant 
construction QC documentation) is described below.   

Daily Construction Quality Control Report 

GMCC shall prepare daily construction QC reports, as described in the technical specifications 
(Appendix A of the RADR; Integral et al. 2014) and GMCC’s CQCP (Section 4.11 of this RAWP), 
and submit them to the City’s resident engineer for distribution to the City team.  The daily QC 
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reports shall summarize the work performed by GMCC and subcontractors; the equipment 
used; tabulated summaries of materials, excavated, disposed, and placed; and the results of any 
QC inspections, tests, or other monitoring activities.  The reports shall also document any 
changed conditions, deviations from construction drawings and/or project specifications, 
communication of such conditions to the City’s resident engineer, and corrective actions taken 
to attain compliance.  In addition, the reports shall include updates to the critical path schedule, 
as necessary. 

The City’s QA program manager will review the daily reports to verify compliance with 
applicable QC requirements.  The daily QC reports will be compiled and attached to each 
weekly quality assurance report.  In addition, all daily QC reports will be included within an 
appendix to the removal action completion report. 

Weekly Quality Assurance Report 

The City’s QA representative and QA program manager will prepare weekly construction QA 
reports and submit them to the City’s resident engineer and project coordinator, and the 
removal project manager and agency construction oversight manager (USACE).  The weekly 
QA reports will summarize the construction events that occurred during the previous week, as 
well as any delays and their causes.   

The report will describe the results of QA inspections, testing, surveying, and monitoring 
activities, and the effectiveness of GMCC’s QC activities.  In addition, the report will provide 
summaries of work performed, including quantities to be used for green/sustainable 
remediation tracking (i.e., fuel consumed, domestic water used, construction water treated, 
materials recycled or disposed).  

Topographic Survey Reporting 

GMCC shall complete daily progress surveys and acceptance surveys in accordance with its 
approved surveying plan (Section 4.5 of this RAWP).  GMCC shall submit the reports to the 
City’s resident engineer.  The City’s resident engineer will distribute the surveys to the project 
team.  The City’s removal/street restoration engineer of record will review GMCC’s daily 
progress and acceptance surveys, including submitted drawings, field notes, and quantity 
computations to verify compliance with the construction plans and specifications.  In addition 
to review of survey submittals, post-excavation confirmation surveying will be subject to 
instantaneous review during survey data collection.  GMCC shall not backfill without approval 
from the resident engineer.   

Import Material Characterization Reports 

GMCC shall submit a list of import material sources, along with available physical and 
chemical characterization data, to the City for approval no later than 10 working days prior to 
the commencement of construction.  If chemical or physical testing of the materials is required, 
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sample collection and testing shall be performed in accordance with GMCC’s sampling and 
analysis plan (Section 4.11.1 of this RAWP).  The required physical characteristics of import 
materials are provided in the technical specifications (Appendix A of the RADR; Integral et al. 
2014).  Required chemical characteristics for import material are provided in Table 5-2.  In the 
event that proposed materials exceed one or more of the acceptance criteria in Table 5-2, the 
City will compare the analytes to state (MTCA) and federal (EPA Regional Screening Levels) 
criteria in Table 5-3, for suitability on a case-by-case basis. 

Waste Profiles and Manifests 

GMCC shall prepare and submit all transportation-related shipping documents including waste 
characterization reports and waste manifests.  Disposal facilities shall comply with EPA’s Off-
Site Rule.  Pre-excavation confirmation sampling results for areas within the rights-of-way are 
summarized in the EE/CA (Windward et al. 2010) and Appendix G of the RADR (Integral et al. 
2014).  Pre-excavation confirmation sampling results for the outfall trench alignment are 
summarized in the pre-excavation confirmation sampling results for the T-117 outfall trench 
(Integral 2015).  These documents will be used for chemical characterization of the waste 
materials to the extent possible.  If additional physical or chemical characterization testing is 
required by the disposal facility, it shall be coordinated by GMCC’s QC representative in 
accordance with GMCC’s sampling and analysis plan (Section 4.11.1 of this RAWP).  Waste 
profiles shall be submitted to the City’s resident engineer no later than 10 working days prior to 
the proposed material shipment.  Receipt copies of waste shipments shall be provided no later 
than 10 working days after acceptance of the shipment by the disposal facility. 

5.6 FIELD CHANGE DOCUMENTATION 

Any significant problems or deviations from the EPA-approved removal design drawings, 
specifications, and this RAWP will be discussed during weekly progress meetings.  Where 
practicable, GMCC will be instructed to correct the work as necessary to comply with the 
construction drawings and technical specifications (Appendix A of the RADR; Integral et al. 
2014).  If corrections are not practical, changes to the design may be necessary.  

In the event that a change or changed condition is encountered by GMCC, or if construction QA 
inspections reveal out-of-specification conditions requiring a change in the design or 
construction process, the City’s resident engineer, project coordinator, and EOR will review the 
condition to assess what revision may be required to maintain consistency with the intent of the 
RADR (Integral et al. 2014).  A field change memorandum will be issued by the City’s resident 
engineer to GMCC.  Deviations will be documented in the daily construction QC reports and 
summarized in the RACR.  

If the changed condition potentially requires a revision to the scope and extent of the removal 
action (e.g., buried drums containing unknown product are encountered), the City will 
immediately notify EPA.  The City will review the condition in consultation with EPA to assess 
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what revision may be required.  EPA will review the proposed revision to ensure that the 
change does not compromise the achievement of the cleanup objectives or protection of human 
health and the environment.  The City will request EPA approval of the revision prior to issuing 
a field change to GMCC that affects the removal action. 

The City will provide information on field change memorandums and their status in the weekly 
construction QA reports. 

5.7 POST-CONSTRUCTION DOCUMENTATION 

Record Drawings, Manuals, and Certificates 

GMCC shall submit record drawings as documentation of the construction activities.  Record 
document surveys of the extent of excavated contaminated materials shall be prepared, dated, 
and signed by a professional land surveyor.  “As-built” records of construction drawings shall 
be prepared, dated, and signed by GMCC’s project manager, certifying the accuracy and 
completeness of stormwater infrastructure installation and final restoration activities in the 
rights-of-way and outfall installation area.  GMCC shall also submit final copies of all applicable 
permits, test results, guarantees, bonds, certifications, and affidavits including disposal 
certificates and/or salvage receipts for all wastes, and certificates of conformance for import 
materials, including backfill soil.  Test results shall be provided by a laboratory accredited by 
Ecology and the National Environmental Laboratory Accreditation Program. 

Pre-Final Punch List 

Near the completion of all work or any increment thereof established by a completion time set 
forth in the specifications, GMCC’s QC representative, the City’ resident engineer, project 
coordinator, QA program manager, and EPA’s remedial project manager and ACOM shall 
conduct an inspection of the work and develop a punch list of items that do not conform to the 
contract documents.  This pre-final punch list shall be included in the construction QC 
documentation prepared by GMCC, and shall include the estimated date by which the 
deficiencies will be corrected.  Once this is accomplished, GMCC shall notify the City that the 
site is ready for a final inspection by the above noted parties. 

Following the final inspection, the City’s resident engineer, in coordination with GMCC, will 
prepare a final inspection report documenting the satisfactory completion of the pre-final punch 
list items.   

Removal Action Completion Report 

Within 60 calendar days of the final inspection (or 30 days after pre-certification inspection, if 
held), the City will provide a draft RACR for EPA review.  The RACR will affirm that the work 
was performed in accordance with the Action Memorandum (USEPA 2010), Settlement 
Agreement (USEPA 2011), and contract documents and will be certified by the removal/street 
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restoration EOR and the stormwater EOR.  The RACR will include record drawings (e.g., “as-
built” documentation for all work performed) and other supporting documentation to 
demonstrate that the work was completed in accordance with the construction drawings and 
specifications (Appendix A of the RADR; Integral et al. 2014) and this RAWP.  The EPA-
approved final RACR will be made available to the public via EPA’s web site.  
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Table 5-1.  Summary of Construction QA/QC Monitoring and Testing Requirements

Monitoring/Testing Function Responsible Partya Frequency Requirement EPA Notification

Pre-Construction
Waste Characterization Testing Contractor Prior to disposal If additional characterization is required by disposal facility Provide data in weekly QA report(s)b

Verification and Documentation of Site Conditions City Prior to beginning any work Digital photographic documentation of existing conditions and 
verification of site conditions and utility locations

No notification required

Import Materials Testing (Physical and Chemical)c Contractor / City (SPU) One test per 12,000 tons from each 
discrete source, prior to import

Physical testing per requirements of Specifications Section 1-07.34, 
Section 7-21, and other requirements per Section 9

Provide data in weekly QA report(s)b

Power Service to Field Office(s) City (DPD) Prior to connection Inspection and approval of field office electrical system and 
temporary power connection

No notification required

Material Staging / Laydown Area Contractor Prior to work; receipt of materials Visual inspection of storage areas, and delivered pipe and 
appurtenances

No notification required

Health, Safety, and Environmental Quality 
Work Zone Controls Contractor Continuously during construction Observe that appropriate barriers and procedures are in place to 

ensure that unauthorized personnel do not enter active work zones or 
exclusion zones ensure liners placed in loading zone

Obtain agency concurrence at first 
installation prior to land disturbance, or 
"mock-up".

Observable Dust Contractor Continuously during construction Observations of no visible dust and covered loads Provide summary in weekly QA report(s)b

Idle Equipment Contractor Continuously during construction Observations of no idling of inactive vehicles or equipment for longer 

than 5 minutesd

No notification required

Smoking Contractor Continuously during construction Observations of no smoking in active work areas, on private property, 
or within 25 feet of a building entrance

No notification required

Excessive Noise Contractor Initially to establish baseline, then as 
needed.

Hand held meter per Seattle Municipal Code 25.08 Provide summary in weekly QA report(s)b

Erosion and Sedimentation Contractor Daily, until the site is fully stabilizede Inspect and maintain all best management practices to ensure proper 
working order including no trackout

Provide summary in weekly QA report(s)b

Wastewater Containment Procedures Contractor Continuously during construction Observe procedures in place to ensure that stormwater from 
exclusion zones and construction generated water does not run off 
into clean areas

Obtain agency concurrence of protocols 
during RAWP development; provide 
summary in weekly QA report(s)

Personnel Decontamination Contractor Continuously during construction Observe that appropriate decontamination procedures are followed 
within contamination reduction zones

Obtain agency concurrence of protocols 
during RAWP development and during 
initial training or "dry-run".

Equipment Operation & Maintenance Contractor As recommended by equipment 
manufacturer

As recommended by equipment manufacturer and included in the 
Contractor's Green/Sustainable Remediation Plan section of the 
RAWP

No notification required

Emergency discharge of non-contact stormwater (if 
discharge to the Lower Duwamish Waterway is 
proven necessary)

City (Integral) Once per discharge event Observation for oil sheen, turbidity, temperature, dissolved oxygen, 
and pH meter readings, and grab sample at point of discharge (end-
of-pipe).  Grab sample to be submitted for laboratory analysis of PCB 
Aroclors and dissolved arsenic for informational purposes. 

Report exceedances of oil sheen, turbidity, 
and pH benchmark values by email to EPA 
within 24 hours; otherwise provide 
summary in weekly QA report(s)

Lower Duwamish Waterway Water Quality City (Integral) Continuous during daytime construction 
waterward of MHHW, consult with EPA 
outside of daylight hours

Construction-related observation of turbidity over background 
conditions, turbidity meter readings at 2 water depths at upstream 
and downstream locations, collect grab sample from plume for 
potential analysis in consultation with EPA.

Report turbidity exceedances by email to 
EPA within 24 hours; otherwise provide 
summary in weekly QA report(s)

Outfall Trench Bottom City (Integral) 4 Composite samples representing 50 foot 
segments; Composites made up of 4 
parent samples evenly spaced

PCB arocolors in accordance with addendum to the QAPP; standard 
laboratory turn around time

Attachment to removal action completion 
report

Worker Exposure Contractor As required in Construction HASP Per the Construction HASP; Personal air monitoring, either full shift 
or short term by Miniram per QA HASP, will be performed if dust 
suppression measures do not adequately control visible dust.

Provide summary in weekly QA report(s)b

Intact containers/tanks discovered in excavation City (Integral) Per occurrence As required by disposal facility Provide summary in weekly QA report(s)b

Paint Filter Contractor As needed Per EPA Method 9095B; observable drippings from paint filter within 
5 minutes

No notification required
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Table 5-1.  Summary of Construction QA/QC Monitoring and Testing Requirements

Monitoring/Testing Function Responsible Partya Frequency Requirement EPA Notification

Tracking of loads Contractor Daily  Review scale and tipping receipts Attachment to removal action completion 
report

Waste Disposal
Concrete and debris for recycling Contractor Per load Observation that recycled materials are free of adhering soil in 

accordance with requirements of the recycling facility.
No notification required

Waste Water (accumulated stormwater and 
decontamination water)

Contractor Prior to disposal As required by wastewater disposal facility Provide data in weekly QA report(s)b

Active stage site water Contractor Discharge volume shall be monitored daily; 
Composite sampling for PCBs shall be 
conducted each batch, or weekly during 
continuous discharges 

Samples from influent to lead GAC vessel, between lead and lag 
GAC vessels, and effluent of lag GAC vessel shall be analyzed for 
PCBs with detection limit not to exceed 0.1 µg/L; daily average 
(composite) PCB discharge limit per Aroclor is 0.56 µg/L.  If operating 
criteria exceeded, test for settleable solids, hydrogen sulfide, and 
explosivity.

Report exceedances by email to EPA within 
24 hours; otherwise provide summary in 
weekly QA report(s)

Non-active stage site water Contractor Discharge volume shall be monitored daily; 
Composite sampling for PCBs shall be 
conducted monthly

Sample shall be analyzed for PCBs with detection limit not to exceed 
0.1 µg/L; daily average (composite) PCB discharge limit per Aroclor 
is 0.56 µg/L.  If operating criteria exceeded, test for settleable solids, 
hydrogen sulfide, and explosivity.

Report exceedances by email to EPA within 
24 hours; otherwise provide summary in 
weekly QA report(s)

Site Water Management System City Prior to operation, random spot checks Visual inspection to verify that everything is in proper working order No notification required

Subtitle C labeling, packaging, paper work City (Integral) Each load Visual inspection to verify that TSCA waste has been packaged 
properly and that proper labelling and placarding is provided per 
Specification Section 1-07.30(6)

Attachment to removal action completion 
report

Construction QC
Site Water Management System City Prior to operation, random spot checks Visual inspection to verify that everything is in proper working order No notification required

Archeological Monitoring City (Historical Research 
Associates)

As needed During ground disturbing activities within native soils and at the 
interface of fill soils and native soils

Provide summary in weekly QA report(s)b

Gas Line Monitoring / Inspection City (PSE) During excavation near gas lines Visual monitoring during undercrossing and trench excavation No notification required
Electrical Safety and Service City (SCL) During excavation near electrical poles or 

underground lines
Visual monitoring No notification required

Post-Excavation Survey Confirmation Contractor (Independent Sub) Prior to backfill Topographic surveys to verify target excavation elevations have been 
reached

Prior to pre-final inspection

Vehicle / Equipment Decontamination Contractor Prior to removal of vehicles and equipment 
from exclusion zones

Removal all soil to prevent track-out and potential cross-
contamination into clean areas

Obtain agency concurrence of protocols 
during RAWP development

Soil Compaction City (SPU) After each lift of placed material, and prior 

to backfill within bioretention facilitiesf

Field and laboratory density testing per the requirements of 
Specifications Section 2-11

Attachment to removal action completion 
report

Import Material Contractor Continuously during backfill Visual verification of consistent gradation No notification required
Sub-grade Survey Confirmation Contractor (Independent Sub) Prior to final restoration Topographic surveys to verify target backfill elevations have been 

reached
Attachment to removal action completion 
report

Storm Drain and Sanitary Sewer Pipe Pressure 
Testing

Contractor Each pipe reach; within 15 working days 
after backfill

Air pressure testing per requirements of Specifications Section 7-
17.3(4)

Attachment to removal action completion 
report

Storm Drain and Sanitary Sewer Flexible Pipe 
Deflection Testing 

Contractor Each pipe reach; within 30 days after 
backfill, prior to paving

Mandrel pull testing per requirements of Specifications Section 7-
17.3(4)H

Attachment to removal action completion 
report

Storm Drain and Sanitary Sewer Pipe Television 
Inspection

Contractor Each pipe reach; after completion of all 
sewer work and backfill, prior to paving

Video and audio recording per requirements of Specifications 
Section 7-17.3(4)I

Attachment to removal action completion 
report

Water Main Pipe Pressure Testing Contractor Each 1000 to 1500 feet Hydrostatic pressure testing per requirements of Specifications 
Section 7-11.3(11)

Attachment to removal action completion 
report

Concrete Temperature, Consistency, and Air 
Content

City (SPU) 1 test per every 5 truck loads, beginning 
prior to placement

Slump, temperature, and air content testing per the requirements of 
Specifications  Section 6-02.3(5)

Attachment to removal action completion 
report

Concrete Compressive Strength City (SPU) 1 test per every 5 truck loads 28-day strength tests per the requirements of Specifications Section 
6-02.3(5)

Attachment to removal action completion 
report
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Table 5-1.  Summary of Construction QA/QC Monitoring and Testing Requirements

Monitoring/Testing Function Responsible Partya Frequency Requirement EPA Notification

Hot Mixed Asphalt Pavement Density Testing City (SPU) 5 tests per each 400 tons (or single day's 
production)

Nuclear density testing per requirements of Specifications Section 5-
04.3(9)B

Attachment to removal action completion 
report

Pilot Infiltration Test City (SPU; Contractor Assistance) Prior to stormwater system construction; 
once at each site

Pilot infiltration testing per requirements of Specification Section 7-
21.3(4)

No notification required

Bioretention Excavation City (SPU) Prior to soil placement Visual observation of excavation and subgrade No notification required
Bioretention Soil City (SPU) Prior to soil placement Visual inspection of sample from stockpile of material to be delivered No notification required

Bioretention Soil City (SPU) After soil placement, prior to planting Compaction test Attachment to removal action completion 
report

Bioretention Mulch City (SPU) Prior to mulch placement Visual observation of bioretention cell No notification required
Geosynthetic Liner Contractor Continuously during installation Visual inspection for flaws, tears, and other defects per Section 7-

21.3(3)
No notification required

Soldier Pile Fabrication Welding Contractor 100% visual inspection; 30% magnetic 
particle inspection

In accordance with AWS D1.1, latest edition, Structural Welding 
Code, or per the requirements of Specification Section 6-03.3(25)B, 
whichever is more stringent

No notification required

Pile Shaft Excavation Contractor Each shaft Visual inspection per Specification Section 6-12.3(3)  No notification required
Soldier Pile Lagging Contractor Each piece of used (secondhand) steel 

lagging provided in lieu of timber lagging
Visual inspection per Specification Section 6-12.3(6)A No notification required

Cellular Confinement System Contractor Prior to installation Verify site conditions and layout No notification required
Cellular Confinement System Contractor Prior to installation Verify delivered materials are handled and stored in accordance with 

manufacturer instructions
No notification required

Cellular Confinement System Contractor / Manufacturer During installation Verify installation and fill placement in accordance with manufacturer 
instructions

No notification required

Hardscape - Layout Contractor Per each, prior to concrete placement Review location of seatwall and concrete plank flatwork No notification required
Hardscape - Finishes Contractor Per each, prior to removal of forms Review finish work and or mock up of concrete work No notification required
Landscape - Irrigation Layout Contractor At time of installation Coordinate/inspect meter and doublecheck installation, tap to water 

main by SPU, hose bibb/quick coupler placement, and pipe 
alignment prior to backfill

No notification required

Landscape - Irrigation Pipe Pressure Test Contractor Within 15 working days after backfill Air pressure testing per requirements of Specifications Section 7-
17.3(4)

No notification required

Landscape - Plant Inspection Contractor / City (JA Brennan) Prior to delivery to site Inspect plants for general condition and health No notification required
Landscape - Plant Layout Contractor / City (JA Brennan) Prior to plant installation Review plant placement locations; visually observe finish grades and 

topsoil backfill
No notification required

Landscape - Planting Installation and Seeding Contractor / City (JA Brennan) At time of planting Visual observation of fertilizer and mycorrhizae application, bark 
mulch installation, and finished grades prior to seeding

No notification required

Post-Construction
Pre- and Final Inspections Contractor / City / Agency After completion of work Meet all requirements established within the Contract Documents Obtain agency concurrence at time of 

inspections
Landscape Establishment Contractor / City As necessary to adequately care for new 

plants during the first year after planting
Watering, mulching, weeding, pruning, etc. per Specification Section 
8-02.3(12)

No notification requiredg

Notes:

a

b

c

d

e

f

g May be subject to reporting based on criteria to be developed in a long-term maintenance and monitoring plan.

"Stabilized" means that soil-disturbing activites are complete and that permanent vegetative cover is established or equivalent permanent stabilization measures (e.g., pavement, riprap, or geotextiles) have been placed, which will prevent erosion.

This summary table is not intended to serve as a complete listing of monitoring and testing requirements.  Refer to applicable sections of the CQAP and the Specifications for specific requirements.  The contract documents shall 
prevail over this listing.

Engines are permitted to idle longer than 5 minutes under the following circumstances: (1) vehicles are stationary in traffic, (2) it is necessary to operate auxiliary systems associated with the equipment, (3) it is necessary to maintain safe operation of the truck or equipment 
                   

Includes bioretention soil, filter media, and other materials for stormwater BMPs.

Contractor is responsible for implementing quality controls; the City will perform quality assurance oversight.

The latter will verify that the subgrade has not been over-compacted, reducing infiltration potential.

Weekly QA reports are submitted for informational purposes and are not intended to be subject to Agency approval. 
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Table 5-2. Required Chemical Analytes, Acceptance Criteria, Method, and Reporting Limits 
for Import Material 

Chemical Analyte Units 
Acceptance  
Criterion a Analytical Method 

Method 
Reporting 

Limit 
PCB Aroclors   μg/kg dw ND USEPA 8082A 4 

Semivolatile organic 
compounds (SVOCs)   

μg/kg dw ND USEPA 8270 20 b 

Pesticides μg/kg dw ND USEPA 8081B 3.3 c 

Dioxins/Furan TEQ   ng/kg dw 4 USEPA 1613 1 

Arsenic   mg/kg dw 7.3 USEPA 6010 5 

Cadmium   mg/kg dw 2.6 USEPA 6010 0.2 

Chromium   mg/kg dw 130 USEPA 6010 0.5 

Copper   mg/kg dw 195 USEPA 6010 0.2 

Lead   mg/kg dw 225 USEPA 6010 2 

Silver mg/kg dw 2 USEPA 6010 0.3 

Zinc mg/kg dw 205 USEPA 6010 1 

Mercury   mg/kg dw 0.21 USEPA 7471 0.02 

Diesel range 
hydrocarbons   

mg/kg dw ND NWTPH-D 5 

Lube oil range 
hydrocarbons mg/kg dw ND NWTPH-D 10 

Notes: 
ND = not detected at reporting limit 
TEQ = toxicity equivalent 
a In addition to these criteria, import material data results will be compared to state (MTCA) and 
federal (USEPA Regional Screening Levels) criteria, as applicable. These criteria are given in 
Table 1-07.34-2. 
b Most SVOCs, such as PAHs, have reporting limits of 20 µg/kg dw. Some SVOCs have higher 
reporting limits: 2,4-dimethylphenol – 35, 4-methylphenol – 35, benzoic acid – 400, bis(2-
ethylhexyl)phthalate – 30, hexachlorobutadiene – 90, diethylphthalate – 50, pentachlorophenol – 200. 
c Certain pesticides have higher reporting limits: methoxychlor – 17; toxaphene – 170. 



T-117 Adjacent Streets and Stormwater
Removal Action Work Plan

June 17, 2015

Integral Consulting Inc. Page 1 of 4

Table 5-3.  Additional Criteria to be Considered for Import Materials

Analyte
Acceptance 

Criteria
MTCA A 

Unrestricted Land Use Carcinogen
Non-

Carcinogen Carcinogen
Non-

Carcinogen

Metals (mg/kg)
Arsenic 7.3 20 0.67 24 0.43 23
Cadmium 2.6 2 — — — 78
Chromium a 130 19 — 240 0.3 230
Copper 195 — — 3,200 — 3,100
Lead 225 250 — — — —
Mercury 0.21 2 — — — —
Silver 2 — — 400 — 390
Zinc 205 — — 24,000 — 23,000

PCBs (µg/kg)
Aroclor 1016 ND or <4 — 14,000 5,600 9,100 5,500
Aroclor 1242 ND or <4 — — — 320 —
Aroclor 1248 ND or <4 — — — 320 —
Aroclor 1254 ND or <4 — 500 1600 320 1,600
Aroclor 1260 ND or <4 — 500 — 320 —
Aroclor 1221 ND or <4 — — — 320 —
Aroclor 1232 ND or <4 — — — 320 —
Total PCBs ND or <4 1,000 500 — 320 —

Pesticides (µg/kg)
alpha-BHC ND or <3.3 — 159 — 100 630,000
beta-BHC ND or <3.3 — 556 — 360 —
delta-BHC ND or <3.3 — — — — —
Lindane ND or <3.3 10 — 24,000 580 23,000
Heptachlor ND or <3.3 — 222 40,000 140 39,000
Aldrin ND or <3.3 — 58.8 2,400 38 2,300
Heptachlor epoxide ND or <3.3 — 110 1,040 70 1000
Endosulfan I b ND or <3.3 — — 480,000 — 470,000
Dieldrin ND or <3.3 — 62.5 4,000 40 3,900
4,4'-DDE ND or <3.3 — 2,940 — 1,900 —
Endrin ND or <3.3 — — 24,000 — 23,000

MTCA B 
Unrestricted Land Use

 (Direct Contact, Ingestion)

EPA Regional Screening Levels
Residential Soil

(Direct Contact, Ingestion)
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Table 5-3.  Additional Criteria to be Considered for Import Materials

Analyte
Acceptance 

Criteria
MTCA A 

Unrestricted Land Use Carcinogen
Non-

Carcinogen Carcinogen
Non-

Carcinogen

MTCA B 
Unrestricted Land Use

 (Direct Contact, Ingestion)

EPA Regional Screening Levels
Residential Soil

(Direct Contact, Ingestion)

Endosulfan II b ND or <3.3 — — 480,000 — 470,000
4,4'-DDD ND or <3.3 — 4,170 — 2,700 —
Endosulfan sulfate ND or <3.3 — — — — —
4,4'-DDT ND or <3.3 3,000 2,940 40,000 1,900 39,000
Methoxychlor ND or <17 — — 400,000 — 390,000
Endrin ketone ND or <3.3 — — — — —
Endrin aldehyde ND or <3.3 — — — — —
trans -Chlordane c ND or <3.3 — 2,860 40,000 1,800 39,000
cis -Chlordane c ND or <3.3 — 2,860 40,000 1,800 39,000
Toxaphene ND or <170 — 909 — 580 —

TPH (mg/kg)
Diesel range ND or <5 2,000 — — — —
Motor oil range ND or <10 2,000 — — — —

SVOCS (µg/kg)
Phenol ND or <20 — — 24,000,000 — 23,000,000
1,3-Dichlorobenzene ND or <20 — — — — —
1,4-Dichlorobenzene ND or <20 — — — 120,000 5,500,000
Benzyl alcohol ND or <20 — — 8,000,000 — 7,800,000
1,2-Dichlorobenzene ND or <20 — — 7,200,000 — 7,000,000
2-Methylphenol ND or <20 — — 4,000,000 — 3,900,000
4-Methylphenol ND or <35 — — 400,000 — 7,800,000
Hexachloroethane ND or <20 — 71,400 80,000 16,000 55,000
2,4-Dimethylphenol ND or <35 — — 1,600,000 — 1,600,000
Benzoic acid ND or <400 — — 320,000,000 — 310,000,000
1,2,4-Trichlorobenzene ND or <20 — 34,500 800,000 22000 780,000
Naphthalene ND or <20 5,000 — 1,600,000 — 1,600,000
Hexachlorobutadiene ND or <90 — 12,800 80,000 8,200 78,000
2-Methylnaphthalene ND or <20 — — 320,000 — 310,000
Dimethylphthalate ND or <20 — — — — —
Acenaphthylene ND or <20 — — — — —
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Table 5-3.  Additional Criteria to be Considered for Import Materials

Analyte
Acceptance 

Criteria
MTCA A 

Unrestricted Land Use Carcinogen
Non-

Carcinogen Carcinogen
Non-

Carcinogen

MTCA B 
Unrestricted Land Use

 (Direct Contact, Ingestion)

EPA Regional Screening Levels
Residential Soil

(Direct Contact, Ingestion)

Acenaphthene ND or <20 — — 4,800,000 — 4,700,000
Dibenzofuran ND or <20 — — 80,000 — 78,000
Diethylphthalate ND or <50 — — 64,000,000 — 63,000,000
Fluorene ND or <20 — — 3,200,000 — 3,100,000
N-Nitrosodiphenylamine ND or <20 — 204,000 — 130,000 —
Hexachlorobenzene ND or <20 — 625 64,000 400 63,000
Pentachlorophenol ND or <200 — 2,500 400,000 1600 390,000
Phenanthrene ND or <20 — — — — —
Anthracene ND or <20 — — 24,000,000 — 23,000,000
Di-n-butylphthalate ND or <20 — — 8,000,000 — 7,800,000
Fluoranthene ND or <20 — — 3,200,000 — 3,100,000
Pyrene ND or <20 — — 2,400,000 — 2,300,000
Butylbenzylphthalate ND or <20 — 526,000 16,000,000 340,000 16,000,000
Benzo(a)anthracene ND or <20 — 1,370 — 200 —
Bis(2-ethylhexyl)phthalate ND or <30 — 71,400 1,600,000 46,000 1,600,000
Chrysene ND or <20 — 137,000 — 20,000 —
Di-n-octyl phthalate ND or <20 — — — — —
Benzo(a)pyrene ND or <20 100 137 — 20 —
Indeno(1,2,3-cd)pyrene ND or <20 — 1,370 — 200 —
Dibenz(a,h)anthracene ND or <20 — 137 — 20 —
Benzo(g,h,i)perylene ND or <20 — — — — —
1-Methylnaphthalene ND or <20 — 34,500 — 22,000 5,500,000
Total Benzofluoranthenes d ND or <20 — 13,700 — 2,000 —

Dioxins/Furans (ng/kg)
2,3,7,8-TCDF — — — — — —
2,3,7,8-TCDD — — 11 — 4.9 55
1,2,3,7,8-PeCDF — — — — — —
2,3,4,7,8-PeCDF — — — — — —
1,2,3,7,8-PeCDD — — — — — —
1,2,3,4,7,8-HxCDF — — — — — —
1,2,3,6,7,8-HxCDF — — — — — —
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Table 5-3.  Additional Criteria to be Considered for Import Materials

Analyte
Acceptance 

Criteria
MTCA A 

Unrestricted Land Use Carcinogen
Non-

Carcinogen Carcinogen
Non-

Carcinogen

MTCA B 
Unrestricted Land Use

 (Direct Contact, Ingestion)

EPA Regional Screening Levels
Residential Soil

(Direct Contact, Ingestion)

2,3,4,6,7,8-HxCDF — — — — — —
1,2,3,7,8,9-HxCDF — — — — — —
1,2,3,4,7,8-HxCDD — — — — — —
1,2,3,6,7,8-HxCDD — — — — — —
1,2,3,7,8,9-HxCDD — — 161 — 100 —
1,2,3,4,6,7,8-HpCDF — — — — — —
1,2,3,4,7,8,9-HpCDF — — — — — —
1,2,3,4,6,7,8-HpCDD — — — — — —
OCDF — — — — — —
OCDD — — — — — —
TEQ 4 — 11 e — — —

Notes:
MTCA values compiled from the CLARC database 11/28/12:  https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx
EPA soil regional screening levels (RSLs), May 2012:  http://www.epa.gov/region9/superfund/prg/

— = no value
EPA = U.S. Environmental Protection Agency
ND = Not detected above the sample quantitation limit
MTCA = Model Toxics Control Act

a Table conservatively shows MTCA and EPA values for chromium(VI); the more common form, chromium(III) values are higher.
b MTCA and EPA values for endosulfan.
c MTCA and EPA values for chlordane.
d MTCA and EPA values for benzo(k)fluoranthene.
e South Park background dioxin TEQ is 19 ng/kg (Ecology Pub. No. 11-09-049; https://fortress.wa.gov/ecy/publications/publications/1109049.pdf).
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Eric Pilcher

From: Eric Pilcher
Sent: Thursday, June 18, 2015 12:50 PM
To: Peterson, Piper
Cc: Clark, David S NWS; Kerns, Kristen; Blocker, Shawn; Sarah Albano; Roy Kuroiwa; Mary 

Mitchener; Eric Pilcher
Subject: RE: Final RAWP Plans -- EPA backcheck and RAWP final approval
Attachments: Resubmittal Tracking.pdf

Piper, 
 
As requested, an updated backcheck review tracking table is attached.  Aside from the pending Pole Bracing Plan, it 
appears that all sections have been reviewed, revised, backchecked, and are substantially complete. 
 
As discussed during our conference call on June 16, 2015, the Utility Protection Plan (Section 4.6 of the Removal Action 
Work Plan) will ultimately include a Pole Bracing Plan.  Development of this plan has required considerable coordination 
between the Contractor and Seattle City Light.  However, the final plan is expected later this week. 
 
This is not a written narrative, but is a collection of engineered drawings, stamped and signed by a Professional 
Engineer, showing the electrical pole bracing (see Project Specification Section 1‐07.17(2)C).  The City requires this plan 
prior to excavation and backfill activities near electrical poles, and has informed the Contractor that land disturbing 
activities will not be permitted prior to plan approval. 
 
Upon approval, the City will forward the Pole Bracing Plan to EPA and include it as a subsection to the Utility Protection 
Plan within the final RAWP. 
 
Eric Pilcher, P.E. | Senior Engineer 
Integral Consulting Inc. | www.integral-corp.com 
719 2nd Avenue, Suite 700 | Seattle, WA 98104 
Office: 206.957.0337 | Cell: 253.370.5894 | Fax: 206.230.9601 
 
HEALTH   ENVIRONMENT   TECHNOLOGY   SUSTAINABILITY 

 

From: Peterson, Piper [mailto:Peterson.Piper@epa.gov]  
Sent: Tuesday, June 16, 2015 3:48 PM 
To: Mary Mitchener; Eric Pilcher 
Cc: Clark, David S NWS; Kerns, Kristen; Blocker, Shawn; Sarah Albano; Roy Kuroiwa 
Subject: Final RAWP Plans ‐‐ EPA backcheck and RAWP final approval 
 
The final batch of Removal Action Work Plan (RAWP) documents and plan backchecks are being provided to the City of 
Seattle.  I believe that this concludes the review cycle for all of the RAWP plans.   
 
Therefore, the EPA unconditionally approves the City’s RAWP based on the revised RAWP Plans provided in “backcheck 
batches 1‐7” dated from late May to June 16, 2015.  The one outstanding plan is the Pole Bracing Plan which the EPA has 
not received for review.  However, my understanding after today’s conference call is that the objective of this plan is to 
ensure that all utility poles affected by the cleanup activities will be properly braced, and/or replaced in the event that 
bracing is not possible.  The Seattle City Light engineers are reviewing this plan and will provide the PE stamp for the 
final approved plan.  As such, when this plan is approved by the City, it shall be provided for the EPA for information and 
completeness and be included in the RAWP Utilities Protection Plan. 
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I request that the City provide an updated tracking table to verify the dates of all of the backchecked documents for 
completeness.  I will attach this to a formal approval letter I will send the City when I receive the table.   
 
Please provide the final, revised RAWP on disc and a hard copy to the EPA, and to the other RAWP project recipients, 
when this is assembled.  In addition, provide a schedule of the mobilization activities, including assembly of the water 
treatment system, that the contractor will be completing in the next several weeks.  Since I am going on vacation on 
June 29, I would like to set up a site walk through the week of June 22, 2015, that will include determining how the work 
in Work Zone 1 will be laid out including the processes and hardscape for delineating the Exclusion, CRZ and Safe zones 
and other safety and transportation/worker safety information.  Please let me know your availability June 24, 25 or 26, 
2015, for this site walk through. 
 
Sincerely,  
Piper Peterson 
 
 
Piper Peterson 
Superfund Project Manager 
ECL‐111, Region 10 
M/S  Suite 900 
U.S. Environmental Protection Agency 
1200 Sixth Avenue 
Seattle, Washington 98101 
 
work #  206‐553‐4951 
cell # 206‐719‐0740 
peterson.piper@epa.gov 
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Table 1.  Status of Review

Section Title Latest Submittal to EPAa EPA Backcheck Complete

Removal Action Work Plan Narrative 6/9/2015 6/11/2015

Project Work Plan 6/12/2015 6/16/2015

Critical Path Management Schedule --b --b

Site Health and Safety Plan 6/5/2015 6/8/2015

Green/Sustainable Remediation Plan 6/12/2015 6/15/2015

Surveying Plan 5/26/2015 5/28/2015

Utility Protection Plan --c --c

Pole Bracing Plan NA NA

Construction Erosion and Sediment Control Plan 6/9/2015 6/16/2015

Tree, Vegetation, and Soil Protection Plan --d --d

Spill Prevention Control and Countermeasure Plan 6/9/2015 6/11/2015

Site Water Management Plan 6/12/2015 6/15/2015

Air Quality Monitoring Plan 6/2/2015 6/3/2015

Noise Monitoring Plan 6/9/2015e 6/16/2015

Waste Transport & Disposal Plan 6/9/2015 6/16/2015

Traffic Control Plan 6/12/2015 6/15/2015

Clearing, Demo, Excavation Plan 6/2/2015 6/3/2015

Contractor's Quality Control Plan 5/29/2015 6/2/2015

Sampling and Analysis Plan 6/16/2015 6/17/2015

Site Restoration Plan --d --d

Construction Checklist 5/26/2015 5/28/2015c

Notes:

NA = Not available
a

b Updated Critical Path Management Schedule to be provided in final RAWP.
c Unresolved comment relates solely to Pole Bracing Plan, which will be included in final RAWP.
d No comments were made on original submittal.
e Resubmittal contained response to comment table only.

4-7.6

RAWP Section

Sections 
1, 2, 3, 5 and 6

4-1

4-2

4-3

4-4

4-5

4-6

4-6.1

4-7.1

4-7.2

4-7.3

4-7.4

4-7.5

4-13

Original draft submittal to EPA was made on March 30, 2015.  Supplemental sections were submitted on April 13, 2015.  Initial review comments 
were provided on May 4 and May 7, 2015.   Individual sections were resubmitted to EPA between May 26, 2015 and June 16, 2015.

4-8

4-9

4-10

4-11

4-11.1

4-12

Integral Consulting Inc.
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Table 2.  Agency Review Comments and Responses

Comment 
No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

Global Piper Peterson EPA New Comment:  Include the final approval date on the RAWP 
as the date the City receives the EPA approval or conditional 
approval.

The final date of the RAWP will be the date of EPA approval. Backcheck completed

1 1 Introduction Piper Peterson EPA As is stated in the paragraph above, the new permanent 
stormwater infrastructure is required as part of the removal 
action.  The wording of this sentence gives the impression that 
it is being done jointly but may not be a required element of 
the removal action.  Clarify.

The language is revised to read "In addition,…" Delete “…., as defined below.  In addition the City is 
constructing” and make these 4 items required by 
the Action Memorandum into one string of 
information separated by commas.  Add “cleanup” 
after “(Streets and Yards)”.

Revised accordingly. Backcheck complete

2 1 Introduction Piper Peterson EPA State that these procedures are in accordance with the EPA 
approved RADR. It is unclear what the "latest version of the 
construction drawings and technical specifications" are.

The language is revised to read "EPA approved removal 
action design report (RADR), which includes the construction 
drawings and technical specifications."

Backcheck completed.  Add the “Integral et al. 
2014” to RADR reference.

Added. Backcheck complete

3 1 Introduction Piper Peterson EPA State that modifications will be provided to the EPA no later 
than the at the time the City reviews/approves  the modified 
construction procedures so that the EPA can ensure that there 
will not be any collateral environmental impacts/effects from 
these modifications.

The following sentence has been added: "Following City 
approval, modifications to the procedures will be forwarded to 
EPA for verification that the change will not have collateral 
environmental impacts."

Add “Such modifications will be provided as 
addendum memorandums and will be compiled as 
deviations in the Removal Action Completion 
Report” to the modified text as stated in the City’s 
response.

Added. Backcheck complete

1.1 Project 
Background

Piper Peterson EPA New Comment:  Add the date for the RADR on page 1-1 Added. Backcheck completed

4 1.3 Work Plan 
Scope and 
Organization

Piper Peterson EPA Add "EPA approved" Added. Backcheck completed

5 1.3 Work Plan 
Scope and 
Organization

Piper Peterson EPA Delete "latest" and insert "EPA approved". Revised. Backcheck completed

6 1.3 Work Plan 
Scope and 
Organization

Piper Peterson EPA Delete sentence after this "comma." Deleted. Backcheck completed

7 2.1 Removal Action 
Objectives

Piper Peterson EPA The PCB cleanup level allows for "unrestricted land use" but 
the EPA did not require, nor did the City sample for additional 
contaminants such that this statement can be made 
categorically.  Clarify that this is true specifically for PCBs.  
Also, modify "prevent" to "minimize the recontamination of the 
Sediments Area from sources within the T-117 EA  As we 
have discussed, although the streets/ROW soils with PCBs 
will be removed, there maybe some PCBs in the surface water 
that enter the LDW via the Outfall from this area and long-term 
monitoring will sample for this.

5/21/15 Comment: The RAOs in the Action Memorandum (pg. 
18, EPA, 2010) are the project RAOs.  If RAOs are cited in the 
RAWP, this is what should be referenced.

The text has been revised to capture the RAOs from the action 
memo.

Backcheck completed

Sections 1 through 3, March 30, 2015.  Comments received May 7, May 21, and June 3, 2015

Integral Consulting Inc. Page 1 of 25
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Comment 
No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

8 2.2 Cleanup 
Standards

Piper Peterson EPA This section is for the Removal Action boundary, and states 
"as described in Sect 7.1.2,final soil excavation will be based 
on pre-removal conf. sampling (which we did post-EE/CA). It is 
more appropriate to quote the Action Memo and not the 
EE/CA.

5/21/15 Comment (for comments 8-11):  At a minimum, edits 
are necessary to this Section.  Bullet 4 can be a “stand alone” 
paragraph since it was not language previously approved by 
the EPA and this (identification of potential contamination by 
visual or odors in excavated areas) was not known at the time 
of the EE/CA (2010).  Also, the reference provided in these 
sections of the RADR and RAWP appear to be different, but I 
cannot check this because (1) the RAWP Table of Contents 
does not identify the RAWP Appendices and the RAWP 
Appendices were not provided.  (NOTE:  This should be 
added/corrected in the final revised RAWP).  As a result, it is 
not clear if Integral, 2012 and Integral, 2014 are the same 
QAPP or not.  There are numerous QAPPs for the Phase 2 
portion of the EAA cleanup, therefore the title(s) shall be 
provided in full in all RAWP references for clarity.  In addition, 
in RAWP Section 6.0, Integral, 2014 is not included as a 
reference.  This shall be added.

The QAPP reference has been updated to reflect the original 
date it was submitted and the title has been clarified.    A 
footnote citing the Action Memo has been added.  The correct 
citation for the RADR is Integral et al. 2014.

Please note that there are no appendices to the main RAWP 
document, although some Contractor-provided sub-sections in 
Chapter 4 have appendices embedded within them.

Comment regarding cleanup boundary is based on 
pre-removal confirmation sampling.  The EPA 
comment incorrectly referred to the Action Memo as 
this work was done post-Action Memo.  However, it 
is unclear where the City provided the reference 
requested by this comment.  Clarify

The reference within the RAWP is revised to point 
to the RADR rather than the EE/CA.   The QAPP 
reference is revised to point to the stand-alone 
QAPP rather than QAPP as provided as an 
Appendix to the RADR.  (This was the same QAPP, 
but the direct reference is cleaner.)

Backcheck complete

As with Comment #7 above, the Removal Action Levels 
(RvALs) are the project Cleanup Standards and if Cleanup 
Standards are referred to this is what should be intended.   
These are provided in the Action Memorandum, Table entitled 
“T-117 EAA Sediment, Soil, and Groundwater Cleanup Levels 
(page 24) and Section V. A. Proposed Actions states the 
Remedial Action Objectives for Sediments, Soil and 
Groundwater, Soil – Sediment Protection, Reduce PCB 
concentrations in upland soils to ensure protection of 
sediments (p. 17), and Water Control Systems, Storm water 
must be monitored to ensure any water released to the LDW 
will not result in recontamination of sediments or harmful 
exposures to benthic organisms (p.21))

9 2.2 Cleanup 
Standards

Piper Peterson EPA EE/CA states "...guided by the following assumptions", change 
the working in this section.   And bullets 2 and 4 in this RAWP 
list are not those in Section 4.4.3 of the EE/CA.  Reconcile

The reference has been revised to reflect that the language 
was in the RADR.

Regarding the EPA comment for Bullet #4 -- 
Without redline/strike-out of the text that has been 
changed, it makes the EPA backcheck review more 
difficult.  This information has been modified to be a 
paragraph and not a “bullet”.  Backcheck completed.

Comment noted.  The deletion of the bullet was a 
formatting change rather than a "content" change.  
Generally we do not include format changes in 
RLSO in order to reduce clutter within the 
document.

10 2.2 Cleanup 
Standards

Piper Peterson EPA Define "excavation unit" and "decision unit' as they are used in 
these definitions.  State the cleanup level in the Action Memo 
and reference the Action Memo.

Text defining excavation and decision units has been added to 
Section 2.3.

QAPP reference.  The QAPP date was modified for 
consistency, but it is not included in Section 6.0 
Reference.  Include this an all other QAPP’s 
referenced in the RAWP

The QAPP (Integral 2012) is the 2nd item in Section 
6.0.

Any other QAPPs to be referenced within Section 4 
portions will be referenced within their specific sub-
sections.

QAPP added, backcheck 
complete.

11 2.2 Cleanup 
Standards

Piper Peterson EPA Rewrite the latter half of this sentence.  As written it is unclear. This sentence is revised to read: "The total depth of 
excavation was determined where excavation unit results meet 
the Model Toxics Control Act (MTCA) three-part rule in 
accordance with the Quality Assurance Project Plan; Adjacent 
Streets and Residential Yards (QAPP; Integral 2012)."

Action Memorandum (EPA, 2010) removal action 
levels (RvALs) shall be identified and/or referenced 
in Section 2.2 Cleanup Standards as requested by 
the EPA.  This language was included in the revised 
RAWP.

The only RvAL that is relevant to this work is PCBs.  
The link back to the Action Memo has been 
captured as a footnote where the RvAL of 1.0 mg/kg 
is discussed in Section 2.2.  

The footnote reads:  "Identified in table T-117 EAA 
Sediment, Soil, and Groundwater Cleanup Levels 
within the Action Memorandum (USEPA 2010)."

Backcheck complete

12 2.2 Cleanup 
Standards

Piper Peterson EPA This is true, but not part of the EE/CA. The text has been reformatted to make this a separate 
paragraph rather than a bullet to the list.

Some of the Remedial Action Objectives has been 
added to the text of Section 2.2, however, text 
regarding the Water Control Systems still need to 
be added – “Storm water must be monitored to 
ensure any water released to the LDW will not 
result in recontamination of sediments or harmful 
exposures to benthic organisms (Action 
Memorandum, 2010, pg.21),  If the City doesn’t 
believe the portion of this statement regarding 
“monitoring” is appropriate, it could insert this 
statement starting with “…ensure any water 
released….”

Added in Section 2.1.  The revised sentence reads:  
"...and ensure that water released to the LDW will 
not result in recontamination of sediments or 
harmful exposures to benthic organisms."

Backcheck complete
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Comment 
No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

13 2.3 Removal Action 
Overview

Piper Peterson EPA If EUs and DUs aren't defined above, do so here. The following language has been added: "Excavation units are 
areas of the full right-of-way width, which have been 
characterized by multipoint sample compositing methods.  
Decision units are portions of the right-of-way, generally 
limited to shoulder areas, which have been characterized 
using multi-increment sampling."

Backcheck completed

14 3 Removal Action 
Team Organization

Piper Peterson EPA Include Figure 3-1 at the end of Section 3-1 and include the 
cell numbers for all the contact people on the chart.

Figure reference has been moved to the end of Section 3.1 
and cellphone numbers have been added.

Backcheck completed Response should read: Figure has been moved to 
the end of Section 3 and cellphone numbers have 
been added.

Backcheck complete

15 4.1 Project Work 
Plan

Piper Peterson EPA Does this include other utilities besides surface water 
drainage?  Be specific.

"utility installation" is revised to read "storm drainage 
installation, domestic water installation"

Backcheck complete

16 4.1 Project Work 
Plan

Piper Peterson EPA There needs to be measures in place to ensure that the 
asphalt will be kept clean during excavation.  State the specific 
measures that will be used in advance.  Street sweeping, if 
necessary, should be used as a last resort.

Revised to read: "During demolition of surface improvements, 
asphalt and concrete will be loaded into trucks and disposed 
of in the same manner as co-located contaminated soil."

Backcheck complete.  Need to discuss on the 
phone to determine if there is any asphalt, concrete 
or pavement in the work zone or if all the asphalt 
and concrete is loaded into trucks for disposal and 
these trucks will be on the dirt. It's a little confusing 
if areas outside of the ROW to ROW boundary still 
has pavement that trucks will be on.

17 4.1 Project Work 
Plan

David Clark USACE If the bottom side of the pavement is on top of soil, which is 
contaminated with PCBs, describe the methods the contractor 
will use to remove this soil and what “metric” will be used to 
determine if it can be recycled or disposed in Subtitle D facility 
(also see Section 4.10 Clearing, Demolition, Excavation, 
Removal and Recycling of Asphalt and Concrete Pavements 
and provide clarification in that section as well.)

See response to comment 16.

18 4.1 Project Work 
Plan

Piper Peterson EPA State metrics, or refer to another plan, stating this. The RADR 
(p 3-11, Sections 3.4.3 and 3.4.4) identifies that the "Loading 
areas are considered part of the exclusion zone and are 
subject to work zone controls... The containers or trucks shall 
not enter the excavations, and the truck wheels shall not come 
in contact with contaminated soil.  Loading shall occur in 
established, undisturbed loading areas where the ground 
surface has been protected from spills using liners, metal 
plates, etc.....the loading zones shall be reestablished on a 
daily basis...."    Clarify.

Language added stating: "Loading Zones are considered to be 
part of the Exclusion Zone.  They will be located on pavement 
and reestablished on a daily basis.  See Appendix D for work 
zone controls to be in place during contaminated soil removal."

Backcheck complete

Section 4.1 - Project Work Plan, March 30, 2015.  Comments received May 7, 2015
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Comment 
No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

19 4.1 Project Work 
Plan

Piper Peterson EPA The three pieces of equipment are identified, but it is not clear 
if all them will be in the excavation cut at the same time, how 
they will work together, or what is meant by “As much as 
possible, dirt will be moved to a location where it can be 
loaded into a dump truck on an adjacent paved surface to 
avoid track out.”  Where it “is not possible”  state what will be 
done.

5/21/15 Comment: Provide a plan which describes how 
equipment will not track contaminated soil into areas of clean 
soil within or between Work Zones.  Identify processes, project 
flow and BMPs that will be used.

The following language has been added to Removal Action 
Methods & Equipment:  
"For shallow excavations, pavement will first be removed, 
followed by excavation to the soil removal limits with an 
excavator only. Soil will be directly loaded into a truck on a 
paved surface. In general, for deep excavation areas, the 
steps would be the following:
1. Remove pavement with excavator and load into truck.
2. Push material with bulldozer to excavator or loader 
(bulldozer not to be used within 6" of soil removal limits) which 
will then load the material into a truck.
3. Finish excavation to soil removal limit with excavator, 
avoiding tracking onto clean areas. Benching (excavation of a 
single or series of horizontal levels or steps usually with 
vertical or near vertical surfaces between levels) or bench cuts 
will be made with an excavator, direct loading the material into 
a truck."

Six inches of ramp material shall be removed and 
disposed of if contaminated material comes into 
contact with it.   This is to ensure a additional 
degree of safety in the event that a heavy excavator 
displaces 2-3" of gravel using the ramps.

In addition, the following language has been added to 
Stabilized Construction Entrances:
"When performing deep excavations, an excavator will be 
used, sitting near the same elevation as the truck. It will reach 
down to pick soil up and load it into the truck. Following 
excavation, access ramps will be made from gravel borrow 
that will remain mostly in place. Rumble grates will also be 
used to help control track out. A sweeper truck will be either on 
site or on call at all times as well. If, for any reason, 
contaminated soil comes into contact with an access ramp, the 
top 2-3" will be removed and disposed of in the same manner 
as the contaminated soil that came into contact with it."

20 4.1 Project Work 
Plan

David Clark USACE The description of how the excavations, including the benching 
within the excavation cuts, are not adequately described in this 
section if this section is the primary description of how the 
work will be conducted. Benching and bench cuts are also not 
clearly described in the Waste Transportation and Disposal 
Plan as was cited in the Stormwater Mgmt. Plan.  The three 
pieces of equipment are identified, but it is not clear if all them 
will be in the excavation cut at the same time, how they will 
work together, or what is meant by “As much as possible, dirt 
will be moved to a location where it can be loaded into a dump 
truck on an adjacent paved surface to avoid track out.”  Where 
it “is not possible” (either moving the dirt to a loading site or 
that the dump truck is adjacent to the excavation cut) state 
what will be done.

See response to comment 19.

21 4.1 Project Work 
Plan

Piper Peterson EPA Provide or reference a Plan to ensure that all the dirt is 
removed from the streets and that dust will not be generated in 
the event the liners and metal plates are not sufficient to 
contain the excavated/loaded soil

Language added stating: "Any spills of soil within the loading 
zone will be immediately swept for disposal."  And that "a 
sweeper truck will be "on call" at all times as well to remove 
any dirt from the pavement that may potentially generate dust 
or be tracked out."

Backcheck complete

22 4.1 Project Work 
Plan

Piper Peterson EPA As with Subtitle C material, subtitle D material shall also be 
covered when being moved offsite to the final disposal 
location.

Revised to state that "all loads of contaminated materials 
hauled from the site shall be covered."

Backcheck complete

23 4.1 Project Work 
Plan

Piper Peterson EPA If a Work Zone is not paved before moving on to the next 
Work Zone, will the previous Work Zone be accessible to the 
public (e.g., can driving/walking occur on these areas)?  
Clarify

Elaboration added that "for safety and liability reasons, public 
access within the current work zone will  be restricted.  
Pedestrian access may be re-established within the zone after 
it is stabilized with clean material and/or paved.  Vehicle 
access will not be allowed until the zone is stabilized and/or 
paved.  Access will be restored to each zone prior to moving 
on to the next zone."

Backcheck complete.  For accuracy, emergency 
vehicle access will be allowed if necessary, but not 
general vehicles.  This could be modified in the 
revised draft, but this is made clear in other 
documents so is not required for approval.

24 4.1 Project Work 
Plan

Piper Peterson EPA In Appendix B, include "comment bubbles" to indicate where 
temporary storage will be in the next adjacent Work Zone and 
where storage will be when work is being conducted in the 
Work Zone 5 (the last zone).

Temporary staging area clouding has been added to the 
figures.

Backcheck complete

25 4.1 Project Work 
Plan

Piper Peterson EPA Work Zone -- capitalize for consistency Revised. Backcheck complete.  
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Comment 
No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

26 4.1 Project Work 
Plan

Piper Peterson EPA Sign shall also ID this as a City and EPA project and have 
contact phone number.

Revised to state that "there will also be a sign, provide by 
SCL, which will ID this as a City and EPA project and have a 
contact phone number."

Backcheck complete

27 4.1 Project Work 
Plan

Piper Peterson EPA Add "and sign" Added. Backcheck complete

28 4.1 Project Work 
Plan

Piper Peterson EPA Although all (emphasis added) workers will be responsible for 
enforcing entry and exit requirements, state the position that is 
ultimately responsible if this does not occur.

Revised to state that "the site safety and health supervisor will 
be ultimately responsible if this does not occur."

Backcheck complete

29 4.1 Project Work 
Plan

David Clark USACE This section states, “There will likely be only one active 
exclusion and Contamination Reduction Zone in use at a time.” 
Provide a schematic and a description of work if there may be 
two such areas within a Work Zone or delete “likely.”  Clarify 
what occurs with Exclusion and CR Zones with multiple 
Access Points in a Work Zone

Revised to state that "We will have only one Exclusion and 
Contamination Reduction Zone at a time, with the exception of 
during the storm outfall work.  There may be multiple entry 
points to an Exclusion Zone, but there will only be one exit 
point, which will be through the Contamination Reduction 
Zone."

Backcheck complete.  The details of this operation 
will need to be checked out in the field to ensure 
that "multiple entrances" to the Exclusion Zone are 
not confusing or allow people to exit out of these 
areas.  Field modifications may be necessary.

30 4.1 Project Work 
Plan

Piper Peterson EPA Define "sheeting zone."  And, this should be a receptacle for 
disposal of these items.

Language revised to read, "brush loose mud and soil off boots, 
outer gloves and Tyvek onto Visqueen (to be disposed of in a 
lined receptacle)."

Backcheck complete

31 4.1 Project Work 
Plan

Piper Peterson EPA Edit -- "tub" not tube. And correct in next bullet as well. Revised. Backcheck complete

32 4.1 Project Work 
Plan

Piper Peterson EPA Outer gloves and Tyvek should not be reused. Language regarding reuse is struck. Backcheck complete

33 4.1 Project Work 
Plan

Piper Peterson EPA Since difficult to determine "if contaminated" since there is no 
odor, specific visual, etc., make this a standard practice.  
Modify punctuation -- place period after "glasses", delete "if 
contaminated" and capitalize "Wipe."

Revised accordingly. Backcheck complete

34 4.1 Project Work 
Plan

Piper Peterson EPA If washing hands/face isn't done before leaving the CRZ, then 
impossible to "monitor" that this is done before eating, 
drinking, smoking.  Therefore, include as a standard practice 
in the CRZ before moving into the safe zone.

Revised to read: "Wash hands and face before leaving the 
Contamination Reduction Zone."

Backcheck complete

35 4.1 Project Work 
Plan

Piper Peterson EPA If mid-point Work Zone access points are for the trucks only, 
state this on Appendix B (i.e., Truck Access Point, Worker 
Access Point"

Language added stating that "EZs and CRZs will not 
encompass an entire work zone.  Access points for trucks and 
workers will be reestablished daily for each EZ.  Access points 
for work zones after contaminated soil removal will be used by 
trucks, equipment, and workers.

Backcheck complete

36 4.1 Project Work 
Plan

David Clark USACE 1.  Further describe the statement, “Following excavation, 
access ramps will be made from gravel borrow that will remain 
mostly in place.”  If the excavator starts to remove soil to depth 
and at some point, the hole will be too deep to load the 
contaminated soil directly into the adjacent roll-off bin or truck, 
so that a ramp will need to be constructed.  If so, the excavator 
will be moving from the contaminated soil onto the gravel 
ramp.  If it is allowable for this gravel ramp to be graded into 
the excavation area after soil removal is completed, at least 
the “top layer” (to be defined) will need to be removed if it 
comes into contact with contaminated soil during the 
excavation/loading process.  Explain further in this section.

5/21/15 Comment: If equipment is contaminated from working 
with contaminated soils, upon egress some or all of the ramp 
material will become contaminated.  Explain how this will be 
identified and how that portion (some or all of the ramp 
material) will be handled and disposed.

Added language stating that "when performing deep 
excavations, an excavator will be used, sitting near the same 
elevation as the truck.  It will reach down to pick soil up and 
load it into the truck."   Also, "if, for any reason, contaminated 
soil comes into contact with an access ramp, the top 2-3" will 
be removed and disposed of in the same manner as the 
contaminated soil that came into contact with it."

Change "top 2-3 inches" to "top 6 inches". 
Backcheck complete

37 4.1 Project Work 
Plan

Piper Peterson EPA Insert "...to private property...." Added. Backcheck complete

38 4.1 Project Work 
Plan

Piper Peterson EPA Edit --Add "es" to business. Added. Backcheck complete
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Comment 
No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

39 4.1 Project Work 
Plan

Piper Peterson EPA Spell out TCP Revised to "Traffic Control Plan." Backcheck complete

40 4.1 Project Work 
Plan, Appendix B 
Work Zones and 
Access Points, 
Sheet 3 of 84

Piper Peterson EPA At our neighborhood walk through on 4/27/15, it was indicated 
that this end of Work Zone 1 was not this close to 14th Street 
and that parking along the tire store on this street would still be 
accessible. Also, we discussed that an entire Work Zone 
wouldn't be inaccessible for the whole duration of work in it.  
Before excavation in each work zone, provide an overall time 
line of the closure, sequence of activities,  etc. in order to 
manage public inquiries and expectations.

The extent of work extends past the limit of cleanup in order to 
provide a continuous finished roadway along Dallas.  It was 
the deeper, cleanup excavation that was referred to during the 
walkthrough.

Timelines specific to individual property owners and tenants 
will be provided through our public outreach.

Backcheck complete

41 4.1 Project Work 
Plan, Appendix B 
Work Zones and 
Access Points, 
Sheet 3 of 84

Piper Peterson EPA All the Work Zones have multiple Access Points.   In the 
RAWP text, discuss how the Exclusion, CR and Safe zones 
will be set up as it appears there will be multiple 
ingress/egress areas.

See response to comment 29. Backcheck complete

42 4.1 Project Work 
Plan, Appendix B 
Work Zones and 
Access Points, 
Sheet 3 of 84

Piper Peterson EPA Discuss in the text the purpose and locations of these "mid-
Work Zone" Access Points  for Work Zones 1, 3, 5 and how 
these enter/exit with respect to exclusion and CR zones.  
There is no indication of these in Appendix D....add them there 
as well.

See response to comment 29. Backcheck complete

43 4.1 Project Work 
Plan, Appendix C 
Haul Routes

Piper Peterson EPA On each haul route, state which materials are going to each of 
these facilities.

Added. Backcheck complete

44 4.1 Project Work 
Plan, Appendix D 
Typical Exclusion 
Zone Setup, Figure: 
Typical Exclusion 
Zone Setup #1

David Clark USACE  In these diagrams, the Exclusion Zones are not contiguous 
with the Contaminant Reduction Zone (CRZ), but rather have 
the Loading Zone in between them.  State more clearly how 
workers and equipment will move out of the exclusion zone 
into the CRZ without tracking out contamination.  Also, in Work 
Zones 2 and 4, there are 2 access points at each end of the 
Work Zone.  Provide a diagram identifying where the 
exclusion/CR/safe zones are.  Also show where the potential 
access ramps and rumble grates are.

The loading zone is located within the exclusion zone and is 
part and parcel to the same.  A note has been added to the 
figure for clarity.  See response to comment 29 with respect to 
"multiple access points".

Backcheck complete.  Also, see response to #29 
above.

45 4.1 Project Work 
Plan, Appendix D 
Typical Exclusion 
Zone Setup, Figure: 
Typical Exclusion 
Zone Setup #1

Piper Peterson EPA If signs on Set up #1-2  are exactly like this in the different 
examples, additional comments are necessary.  Signs on 
external fencing need EPA, City names/logos, contact info, 
state that this is a Superfund project.

Project signage will be provided in addition to cautionary 
signage.  See response to comment 26.

Backcheck complete

46 4.1 Project Work 
Plan, Appendix D 
Typical Exclusion 
Zone Setup, Figure: 
Typical Exclusion 
Zone Setup #1

Piper Peterson EPA In the CRZ, a "barrier" for egress separating the boot 
wash/waste receptacle/hand washing area is required so 
workers proceed in/out correctly.  And likely these stations 
should be lined up along the exterior fence so workers can 
leave the exclusion zone directly into this decon cleanup 
procedure.  Decon procedure sign can be hung on the fencing.

Revised to show a pathway for workers separate from 
vehicles. Sign with decontamination procedures is noted.

Backcheck complete

47 4.1 Project Work 
Plan, Appendix D 
Typical Exclusion 
Zone Setup, Figure: 
Typical Exclusion 
Zone Setup #1

David Clark USACE Include a mid-point Access Point, like Work Zones 1, 3 and 5 
have,  in a diagram in order to show how the 
exclusion/CR/safe zone work with that type of configuration.  
And if there is a different variation for Work Zone 1, since it 
has an “Access Point” and an “Access Point for Outfall 
Construction” on the same terminus that are nearby but it 
appears are not overlapping, provide that on a separate 
diagram as well.

See response to comment 29. Backcheck complete

48 4.1 Project Work 
Plan, Appendix D 
Typical Exclusion 
Zone Setup, Figure: 
Typical Exclusion 
Zone Setup #2

Piper Peterson EPA Will need to determine in the field if "barricades with caution 
tape" are appropriate and serve the function they are intended 
to or if something more substantial is required.

Understood. Backcheck complete
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Comment 
No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

49 4.2 Preliminary 
Critical Path 
Management 
Schedule

Piper Peterson EPA Submit updated schedule with RAWP revision. Since all dates are subject to change pending acceptance of 
the documents and authorization to proceed, the CPM 
schedule will not be updated until approval of the RAWP.  
Once the RAWP is approved, the revised schedule will be 
provide prior to commencement of any construction activities.

50 4.2 Preliminary 
Critical Path 
Management 
Schedule, page 1 of 
Gantt Chart

Piper Peterson EPA Also ID by Work Zone # Work zone id numbers are added and will be reflected in the 
revised CPM schedule, to be submittal upon RAWP approval.

51 4.2 Preliminary 
Critical Path 
Management 
Schedule, page 1 of 
Gantt Chart

Piper Peterson EPA Predominantly work in Work Zone 1 is completed by June 
30th.  Irrigation and landscaping is the only activity between 
9/28-10/9/15.  The project team told Mr. Collins that Work 
Zone 1 was a 5 month project when the majority of the work is 
done in 2 months.  Is there a way to indicate this on the 
schedules so this is clearer "at a glance" for each Work Zone?

There was an apparent misunderstanding during the 
referenced meeting within respect to work durations.  It is 
correct that there is a  gap between paving and landscaping.  
The period of road closure is from beginning of "Asphalt 
Demolition" to the end of "HMA Pavement".  This will be 
clarified on upcoming public outreach materials and 
communications.

1 4.3 Site Specific 
Health and Safety 
Plan, Title page

Piper Peterson EPA Include work adjacent to the water during installation of the 
terminus of the Outfall.

Work near water is added in Sub-Section 5.2.14 PFDs are required within 6 feet of water.  Revise 
Section 5.2.14 to state this.

Language revised to read: "Workers will be required 
to wear U.S. Coast Guard approved life jackets or 
buoyant vests when working within six feet of the 
water."

Backcheck completed

2 4.3 Site Specific 
Health and Safety 
Plan, Table of 
Contents

David Clark USACE Does noise monitoring need to occur? The RAWP seems to 
say so.

A reference to the Noise Monitoring Plan is added to Sub-
Section 5.2.7

Backcheck completed

3 4.3 Site Specific 
Health and Safety 
Plan, 5.0 Hazard 
Assessment

Piper Peterson EPA Where will this occur? Confined space entry is added in Sub-Section 5.2.15 Safe job elements are listed in the previous sub-
sections whereas none are listed for 5.2.15 
Confined Space Entry.  Include the level of detail in 
this subsection as included in other subsections so 
that critical information is all in one document.

Additional language added:  "Prior to entry, the 
competent person will complete confined space 
checklist, evaluate space for permit/non-permit 
status, and review plan reviewed with crew. Only 
authorized personnel by training and experience 
shall be allowed to enter the confined space. 
Ventilate space and purge air. Test air with LEL 
Monitor for O2, CO, H2S and explosives. Air 
monitor shall always monitor space continuously 
while it is permitted for entry."

Backcheck completed

4 4.3 Site Specific 
Health and Safety 
Plan, 5.0 Hazard 
Assessment

Piper Peterson EPA Does this include the placement of pipe or the digging of the 
trenches for the pipe.  Add placing pipe if this isn't part of the 
trenching activity.

Trenching includes pipe installation.  The table in sub-section 
5.0 has been updated to reference "trenching/pipe installation".

Backcheck completed

5 4.3 Site Specific 
Health and Safety 
Plan, 6.0 Air 
Monitoring

David Clark USACE The RAWP does not include an air monitoring plan. Either 
submit one, or say here that air monitoring is not necessary.

The air quality monitoring plan is included in RAWP Section 
4.7.5.  This plan is referenced in sub-section 6.0. 

Backcheck completed.  It is not necessary for 
approval; it is helpful to state the Section number 
(e.g., RAWP Section 4.7.5) for this plan when 
referenced.

Reference added. Thanks for adding this 
reference

6 4.3 Site Specific 
Health and Safety 
Plan, 9.0 
Decontamination

Piper Peterson EPA State that this water goes in the Active Stage water 
management system, not the sanitary sewer.

The language is revised to state that "rinsate will be collected 
and treated by the Active Stage Construction Water Treatment 
System (Reference the Site Water Management Plan) prior to 
being discharged into the combined sewer.

Backcheck completed.  Not necessary for approval; 
suggest adding the Plan section number to this 
revision (Section 4.7.4 Site Water Management 
Plan)

Reference added. Thanks for adding this 
reference

Section 4.2 - Critical Path Management Schedule, March 30, 2015.  Comments received May 7, 2015.

Section 4.3– Site Specific Health and Safety Plan, April 13, 2015.  Comments received May 4, 2015.
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No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

52 4.4 
Green/Sustainable 
Removal Plan, 
Methods for 
Emission Reduction 
Controls and 
Policies

Piper Peterson EPA Create a metric or tracking system to identify the amount of 
fuel, emission, water, recycle, waste, etc. eliminated on this 
project by the use of these company practices.

The City will provide a tracking table for measurable project 
quantities within the weekly QA reports.  See language added 
to Weekly Quality Assurance Report in Section 5.5.

There is no Section 5.5 in this Plan.  Clarify. The response should have said: "See language 
added to Weekly Quality Assurance Report in 
RAWP Section 5.5"

This addition to 5.5 is 
acceptable.  And, also include 
in the GSR Plan that the 
weekly QA reports will have a 
GSR tracking table which 
includes quantities to be used 
for GSR tracking (i.e., fuel 
consumed, domestic water 
used, construction water 
treated, materials recycled or 
disposed).

The following text has 
been added: "The City's 
weekly quality assurance 
reports will include 
project quantities which 
may be used for green 
and sustainable 
remediation tracking 
purposes (i.e., fuel 
consumed, domestic 
water used, construction 
water treated, materials 
recycled or disposed).  
See RAWP section 5.5."

6/15/15   Backcheck 
complete.  Report 
completed

53 4.4 
Green/Sustainable 
Removal Plan, 
Methods of 
Recycling, Reuse, 
and Waste 
Minimization

Piper Peterson EPA Develop specifics for dust control water for this project since 
contaminants could be entrained in the water and this must be 
contained within already contaminated areas and prevented 
from coming into contact with clean areas/soils.  Or, refer to a 
water handling plan for additional information.  It is unclear in 
the Stormwater Mgmt. Plan if water for dust control is 
identified in one of the types of water defined in it (e.g., Active 
Stage Remediation Stormwater).  Clarify.

The text is revised to specify that "domestic" water will be 
used for dust control.

In the event that dust control water were to accumulate and 
require treatment, it will be handled as "process water".

Backcheck completed

54 4.5 Surveying Plan, 
40-Hour 
HAZWOPPER 
Certification

Piper Peterson EPA Compliance with 8 hr. refresher certification required for 
surveyors on this project in the event that excavation in 
contaminated areas is not to grade and contaminants may still 
be present.

The words "as needed" have been struck. Spell HAZWOPER correctly. Backcheck complete. Corrected.

55 4.6 Utility Protection 
Plan, Coordination 
with PSE

David Clark USACE Where is this plan?

5/21/15 Comment: Provide this plan to the EPA.

The plan is still in process while the facility group evaluates 
pole replacement opportunities.  The plan will be provided in 
the final RAWP and prior to commencement of any 
construction activities.

56 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 2.1 Existing 
Conditions

Piper Peterson EPA Unclear how a lift station can be at Dallas and S. Donovan 
when these streets are parallel and 3 blocks away from each 
other.  Clarify.

Dallas does not run parallel to Donovan, but runs at an angle 
along the Marina and T-117 Upland frontage.  It also forms the 
hypotenuse leg of the Basin Oil triangle and intersects with 
Donovan at the southeastern limit of the Streets Cleanup area.  
There is an existing stormwater lift station at this intersection.

57 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 2.1 Existing 
Conditions

Piper Peterson EPA Include dust as well. Dust is added. Backcheck complete.

58 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 2.2 Proposed 
Construction 
Activities

Piper Peterson EPA In the Site Water Mgmt. Plan, I don't see mention of the filter 
fabric fences or catch basin inserts that are ID'ed as BMPs 
here.  Clarify when and where these will be used in the Site 
Water Mgmt. Plan or delete reference to them here.

Filter fabric fences and catch basin inserts are BMPs designed 
to keep soil from leaving the site, and are separate items from 
the treatment described in the Site Water Management Plan.  
As such, the need not be added to SWMP.

59 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 2.2 Proposed 
Construction 
Activities

Piper Peterson EPA Clarify that "sediment settling containers" are the same as 
either "Non-Active /Non-Contact Settling Tanks" or "Active 
Stage Water Treatment System" components in Figure 2, Site 
Water Mgmt. Plan.  And, except for truck liners and plastic 
sheeting, no additional BMPs are identified in the Waste 
Transportation and Disposal Plan" which is cited in the Site 
Water Mgmt. Plan.

"Sediment settling containers" is deleted.

Section 4.4 – Green Sustainable Remediation Plan, March 30, 2015.  Comments received May 7 and June 8, 2015.

Section 4.5 – Surveying Plan, March 30, 2015.  Comments received May 7, 2015.

Section 4.6 – Utility Protection Plan, March 30, 2015.  Comments received May 7, 2015.

Section 4.7.1 – Construction Stormwater and Erosion Control Plan, March 30, 2015.  Comments received May 7, 2015.

Integral Consulting Inc. Page 8 of 25



T‐117 Adjacent Streets and Stormwater 
Removal Action Work Plan  June 17, 2015

Comment 
No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

60 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 2.2 Proposed 
Construction 
Activities

Piper Peterson EPA The beginning and end of this sentence appear to be 
contradictory--that the "site drainage will consist of the use of 
the existing and new drain system"...and "...will ensure that 
sediment laden water does not leave the site or enter the 
drainage system.  Reconcile.

"or enter the drainage system" is deleted.

61 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.1 Element 
#1 - Mark Clearing 
Limits and Critical 
Areas

Piper Peterson EPA In Appendix C-Alternative BMPs -- with the exception of 
Element #5 (which has 8 additional BMPs), all of the other 
Elements have 1-4 additional BMPs.  It would be more clear to 
have all of this information in 1 place in the body of this Plan 
for the CESCL and oversight staff.  In addition, Appendix B - 
Construction BMPs-

Appendix B is deleted as it was duplicative of the BMPs 
described in the narrative.  Former Appendix C, now B, lists 
alternate BMPs that would only be deployed if the initially 
planned BMPs are not performing properly.  The pages in the 
appendix are reproduced from the City's construction 
stormwater BMP manual, and are therefore incorporated by 
reference rather than presented in narrative format.

62 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.3 Element 
#3 - Establish 
Construction Access

Piper Peterson EPA Describe measures to keep equipment in contaminated areas 
contained and/or cleaning practices when moving out of a 
contaminated area into a "waiting period" before using again in 
next contaminated area.  Or will excavation occur from the 
side of the excavation area on the asphalt adjacent to the 
excavation area?

Equipment decontamination procedures are described in the 
Project Work Plan (Section 4.1 of the RAWP).

As of 6/9, EPA has not received the revised PWP.

63 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.3 Element 
#3 - Establish 
Construction Access

Piper Peterson EPA If rumble pads are not sufficient to stop this from occurring, 
additional preventative BMPs are required.

The reference to rumble pads is removed.  Sweepers and 
vacuum trucks are described in the Project Work Plan (Section 
4.1 of the RAWP), and the Spill Prevention Control and 
Countermeasure Plan (Section 4.7.3 of the RAWP).

64 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.3 Element 
#3 - Establish 
Construction Access

Piper Peterson EPA Add (Active Stage Remediation Stormwater) if this is indeed 
what this is.  If not, the Site Water Mgmt. Plan does not 
specifically discuss this "wash wastewater from cleaning the 
streets."  Also, washing the streets should be the last resort as 
liners, metals plate, etc. (RADR, 3.4.3, pg3-11) should be 
used to prevent soils from being on the streets adjacent to the 
excavation areas.

Reference to 'wash wastewater' has been removed.  Text 
added: "Trackout will be maintained by sweeping and 
regenerative air sweeper (sweeper trucks) as necessary.  
Sweeper truck waste will be co-mingled with contaminated soil 
and hauled off site."

65 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.3 Element 
#3 - Establish 
Construction Access

Piper Peterson EPA Add "liners and  metal plates" and  any other barrier type 
materials to keep the soil off areas other than in excavation 
area.

Given that loading zones are within exclusion zones, the 
means & methods may vary.  Refer to the revised description 
for these areas in Section 4.1 (Project Work Plan).

As of 6/9, EPA has not received the revised PWP.

66 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.3 Element 
#3 - Establish 
Construction Access

Piper Peterson EPA Additional BMPs listed are "Stabilized Construction Entrance" 
and "Construction Road Stabilization" which do not appear to 
be elements that will prevent "mud, dirt, rock, etc., track out on 
public roadways.  Clarify

These will not be used, and are deleted.

67 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.4 Element 
#4 - Protect 
Downstream 
Properties and 
Receiving Waters

Piper Peterson EPA Waters coming into contact with contaminated excavation 
zones needs to be kept separate from waters collected from 
general cleanup area as per the design requirements.  If 
additional information regarding this is in the Site Water Mgmt. 
Plan, provide this reference.

The following text has been added: Water from Active Stage 
remediation areas will be kept separate from Non-Active 
Stage/Non-Contact Stormwater.  Refer to RAWP Section 4.7.4 
Site Water Management Plan.

Backcheck complete.

68 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.4 Element 
#4 - Protect 
Downstream 
Properties and 
Receiving Waters

Piper Peterson EPA Does "extra BMPs kept on site", refer to the straw wattles, 
filter fence and sumps and pumps in this bulleted list, the 
items in App. B (not referenced in this section) and/or App. C?

Yes.  The BMPs to be kept on-site are the items listed within 
Section 3.1.4.  The word "extra" has been struck for clarity.

Backcheck complete.
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Comment 
No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

69 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.4 Element 
#4 - Protect 
Downstream 
Properties and 
Receiving Waters

Piper Peterson EPA Appendix C, Element 4 states "No additional BMPs"  
Therefore delete this sentence or include additional BMPs in 
App. C.

The sentence is deleted. Backcheck complete.

70 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.5 Element 
#5 - Preventing 
Erosion and 
Sediment Transport 
from the Site

Piper Peterson EPA Straw Wattle and Straw Bale Barrier are also repeated in App. 
C.  Edit.  Also, in App. C "Temporary Sediment Pond" shall be 
deleted as this will not be allowed for this project.

The appendix is revised and no longer lists items already 
identified in section 4.7 of the narrative.  Temporary sediment 
pond is also removed.

71 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.6 Element 
#6 - Prevent Erosion 
and Sediment from 
the Site by Vehicles

Piper Peterson EPA Include a "visual check" before the vehicles leave the site.  
These measures only address sediment transfer after it 
occurs.

The following language has been added:  "A visual check will 
be made before vehicles leave the site.  Any loose dirt will be 
removed."

Backcheck complete.

72 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.9 Element 
#9 - Protect Storm 
Drains

Piper Peterson EPA This should state "all water generated or flowing onto the 
site..."

Revised to read "construction water".

73 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.9 Element 
#9 - Protect Storm 
Drains

Piper Peterson EPA State where the water will be directed in to. Revised to read: "These measures will be used to divert 
potentially contaminated water to locations where it may be 
collected, conveyed and treated per the Site Water 
Management Plan."

74 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.9 Element 
#9 - Protect Storm 
Drains

Piper Peterson EPA Odd phrasing.  This potentially should state "...if specific BMPs 
are not listed above but are deemed necessary...."

Revised to read: "If specific BMPs are not listed above, but 
deemed necessary during construction…"

Backcheck complete.

75 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.11 
Element #11 - 
Control Pollutants

Piper Peterson EPA Clarify where more information about what this exactly entails 
is located.

A reference to Appendix E, Section 4.2.9 has been added.  In 
addition, the following text has been added: "This will mainly 
be accomplished by lightly wetting the surfaces using 
municipal water (i.e., obtained via hydrant) to reduce dust.  
Water applications will be controlled to prevent runoff."

Backcheck complete.

76 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.11 
Element #11 - 
Control Pollutants

Piper Peterson EPA For clarity, add "...will be considered Active Stage 
Remediation Stormwater..."

Revised to read: "The work zone will be considered active and 
all stormwater will be treated as Active Stage Remediation 
Stormwater…"

Backcheck complete.

77 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.11 
Element #11 - 
Control Pollutants

Piper Peterson EPA Section 8.3 Known and Unknown Contaminant Spill in the Spill 
Plan is likely the most relevant section pertaining to 
"Contaminated soils and TSCA Waste."  In this case, 
absorbents are not likely necessary, but street 
sweeping/washing/ vacuuming may be.  Also include this in 
Section 7.1 Spill Response Kit in this Plan.

Sweeping and vacuuming has been added to the spill 
response portion of the Spill Prevention Control and 
Countermeasure Plan.

The most recent version of the SPCC (6/9/15) 
contains reference to a sweeper truck on site. 
Backcheck complete.

78 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.12 
Element #12 - 
Control Dewatering

Piper Peterson EPA Describe how this is the case when this project duration spans 
the rainy season. Text appears to refer only to work done on 
the shoreline for the Outfall installation (e.g., tidal inundation is 
called out), however, dewatering during the rainy season into 
excavation areas will also likely be necessary.  Include this in 
this section as well.

Revised to state that "Excavations are expected to encounter 
shallow groundwater during construction of the storm water 
outfall and at the other potential locations (EU10: 17th Ave S 
adjacent to 8620 property, EU08 S. Donovan St between 
Dallas Ave S and 17th Ave S. and DU20/21 on 16th Ave S 
between Donovan St and the alley) as shown on Figure 1."
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Comment 
No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

79 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.14 
Element #14 - 
Inspect BMPs

Piper Peterson EPA Add "be" Added. Backcheck complete.

80 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.15 
Element #15 - 
Execute 
Construction 
Stormwater Control 
Plan

Piper Peterson EPA Figure 2 in Appendix A of this Plan addresses the Active Stage 
and Non-Active Stage/Non-Contact water, however, these 
terms and "waste streams" are not discussed in the text of the 
plan.  and should be if this Figure remains.

The Figure has been removed.  The language is revised to 
state:  "Please refer to the Site Water Management Plan for all 
relevant information that pertains to the conveyance, handling, 
treatment, and discharge of stormwater to the combined 
sewer."

81 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.1.16 
Element #16 - 
Minimize Open 
Trenches

Piper Peterson EPA Clarify "trench" in the context of this project and if it means 
Work Zone excavations or if this Element only pertains to the 
utility trenches within a Work Zone.  Also, some or all of the 
Work Zones are longer than 150 feet, so describe how that 
work will be conducted.

Language has been added stating that "this applies to utility 
trenches within a work zone."

82 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.3 Additional 
Advances BMPs

Piper Peterson EPA Unclear if BMPs in App. B are used after those items listed in 
Elements above and BMPs in App. C.  Clarify.

The old Appendix B has been deleted as it was duplicative to 
the narrative.  Appendix C contains the list of "additional 
BMPs", and is now Appendix B.

Backcheck complete.

83 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 3.3 Additional 
Advances BMPs

Piper Peterson EPA There are no additional BMPs identified in the Site Water 
Mgmt. Plan.  Reconcile.

"For further BMPs" is deleted. Backcheck complete.

84 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 6.1 Site 
Inspection

Piper Peterson EPA In addition the CESCL will review the data collected for 
stormwater triggers and discharge concentrations.

The following language has been added:  "In addition, the 
CESCL will review data collected from site water monitoring to 
verify that the BMP performance trigger has not been 
exceeded (see RAWP Section 4.7.4, Site Water Management 
Plan, part 5.1)."

Backcheck complete.

85 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 6.2 Storm 
Water Quality 
Monitoring

Piper Peterson EPA Add "s" Added. Backcheck complete.

86 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 6.2 Storm 
Water Quality 
Monitoring

Piper Peterson EPA State where in the RAWP the KCMDA is  so that this will be a 
"quick reference."

The following language has been added:  "A copy of the 
KCMDA is located in Appendix D of the Site Water 
Management Plan."

Backcheck complete.

87 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 7.1.4 Updating 
the CSECP

Piper Peterson EPA Add "if" Added. Backcheck complete.

88 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 7.1.4 Updating 
the CSECP

Piper Peterson EPA Add "This is be communicated to the EPA with in 24 hours and 
....."

The following language has been added:  "The Owner will be 
notified of these determinations, who will then communicate 
them to the EPA within 24 hours."

Backcheck complete.

89 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 7.2.1 Industrial 
Waste Monthly Self-
Monitoring Reports

Piper Peterson EPA Reconcile with Site Water Mgmt. Plan which states no water 
will be discharged to the LDW.  If discharge "during 
emergency conditions" is determined to be necessary during 
the RAWP revisions, then identify the circumstances of the 
"emergency conditions"

The Site Water Management Plan is revised to preclude 
discharges to the LDW.  Similar language in this section has 
been struck.

Backcheck complete.
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Comment 
No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

90 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, 7.2.1 Industrial 
Waste Monthly Self-
Monitoring Reports

Piper Peterson EPA Define for clarity. Language regarding emergency discharge to LDW to be 
struck.

Backcheck complete.

91 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, Appendix A 
Site and Phasing 
Plans, Sheet 3 of 84

Piper Peterson EPA This end of Work Zone 1 appears to be closer to 14th Ave S, 
than other maps.  These should be consistent.

The extent of work extends past the limit of cleanup in order to 
provide a continuous finished roadway along Dallas. 

Backcheck complete.

92 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, Appendix A 
Site and Phasing 
Plans, Sheet 4 of 84

Piper Peterson EPA The Work Zone BMP Installation figures are not inclusive of all 
the BMPs likely to be required for all activities that will occur in 
them.  These primarily identify the biofiltration systems and 
overall areas of Active Stage Water management.

Correct.  Additional BMPs may need to be added based on 
actual site conditions and will be determined in the field.

Backcheck complete.

93 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, Appendix C 
Alternative BMPs

Piper Peterson EPA Define "Infiltration" has been deleted. Backcheck complete.

94 4.7.1 Construction 
Stormwater and 
Erosion Control 
Plan, Appendix D 
Site Inspection 
Forms (and Site 
Log)

Piper Peterson EPA On this form, include Element that monitors that Active Stage 
and Non-Active Stage/Non-Contact waters are being handled 
appropriately.

These are standard City forms for inspection of TESC BMPs.  
SWMP elements fall under the umbrella of "Sediment control 
BMPs" except that instead of ponds and filters, we have 
settling tanks and GAC.  No revision to the established 
checklist is necessary.

Backcheck complete.

4.7.3 Spill Plan Piper Peterson EPA New Comment:  Title of this Plan currently incorrectly states 
"4.7.4 Site Water Management Plan."  Correct.

Title Sheet corrected. Backcheck completed.  However, this plan is more 
accurately referred to as the "Spill Prevention, 
Control and Countermeasure Plan" and should be 
identified this way on the Title Sheet and on the 
Table of Contents for clarity.

Title sheet and RAWP TOC updated to say Spill 
Prevention, Control, and Countermeasure Plan

Backcheck complete

95 4.7.3 Spill Plan, 2.4 
GMCC Spill 
Reporting 
Procedures

David Clark USACE The Merlino Spill Prevention Coordinator and Environmental 
Manager do not make the decision on whether to report or not. 
Reporting begins immediately, if anything other than petroleum 
is spilled at all, and if petroleum is spilled into water of the US 
and causes a sheen (40 CFR Part 110). Delete this sentence.

The phrase "evaluate need to report" has been struck. Backcheck completed

96 4.7.3 Spill Plan, 2.4 
GMCC Spill 
Reporting 
Procedures (untitled 
figure)

Piper Peterson EPA State name and phone number of Spill Prevention Coordinator 
in this flowchart.  Add a box(es) to the flowchart that the EPA 
Project Manager will also be notified. (Piper Peterson, 206-
719-0740)

Contact names and numbers have been added to the chart; 
EPA has been added as a required contact (through the City's 
project coordinator).

Backcheck completed

97 4.7.3 Spill Plan, 4.1 
Potential Spill 
Source Table

Piper Peterson EPA Contaminated water could also be from rain water or 
decon/dust control water entering into contaminated 
excavation zones as well.  Note.

Water from these sources are not "spills".  No change 
required.

Backcheck completed

98 4.7.3 Spill Plan, 4.1 
Potential Spill 
Source Table

Piper Peterson EPA Also include Vac Truck. Added Backcheck completed

99 4.7.3 Spill Plan, 5.1 
Summary of Spills 
and Investigations

Piper Peterson EPA As a NTCRA Removal project, the cleanup is specific to 
PCBs. However, because the work is being done in an highly 
urbanized area, there may be additional contamination in the 
excavation areas that do not have visual or olfactory 
indicators.  Therefore, all of the dirt excavated and that 
workers come into contact work during the process of 
excavation should be thoroughly removed before leaving the 
Exclusion Zone.

The comment is noted.  Personnel decontamination is covered 
in the Project Work Plan (RAWP Section 4.1).

Backcheck completed

Section 4.7.3 – Spill Plan, March 30, 2015.  Comments received May 7 and June 8, 2015.
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Response #2
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100 4.7.3 Spill Plan, 7.0 
Spill Prevention

Piper Peterson EPA Spilling soil while loading trucks or roll-off bins onto adjacent 
pavement and potential track out on truck/vehicle tires are 
other "spill pathways" that need to be identified and discussed. 
Do not refer to other plans that may have this information 
already, rather include it in total her so that the SPCC is a 
complete document regarding spills.

New Section 7.1 "Loading Trucks and Roll-off Bins" has been 
added, stating that "dump trucks and roll-off bins will be 
loaded by skilled operating engineers using an excavation or a 
loader.  In order to avoid track out, any spill will be cleaned up 
immediately by shoveling the soil off of the roadway and 
utilizing a sweeper truck to vacuum the remaining soil from the 
roadway."

Backcheck completed.  Clarify if tarps are going to 
be placed between the trucks and/or roll off bins 
between the excavation area and under the 
truck/roll off bin.

The following language is added to Section 7.1 
(clean version):  "In the event that trucks are loaded 
over clean import material, plastic will be laid down 
between the excavator and truck/dumpster."

101 4.7.3 Spill Plan, 7.1 
Spill Response Kit

Piper Peterson EPA If soils are released to the adjacent or area-wide 
asphalt/roads, after shoveling most of the contaminated soil off 
of the roadways is complete, a sweeper truck with capability to 
wet down the road, and sweep/vacuum up the remaining soil 
will be necessary.  This may not be part of a "Spill Response 
Kit" but needs to be part of the spill response cleanup process.

See above response. Backcheck completed

102 4.7.3 Spill Plan, 7.1 
Spill Response Kit

Piper Peterson EPA Delete term "stockpile yard."  There are none of these on this 
project.

The term "stockpile yard" has been replaced with "staging 
area".

Backcheck completed

103 4.7.3 Spill Plan, 7.1 
Spill Response Kit

David Clark USACE See comment on page 318 of the pdf. 30 gallon drum has been added to the list. Backcheck completed

104 4.7.3 Spill Plan, 7.2 
Security Measures

Piper Peterson EPA Identify where the "oil and contaminated storage areas" are on 
this project.  I believe this should be deleted.

Deleted. Backcheck completed

105 4.7.3 Spill Plan, 7.3 
Secondary 
Containment 
Measures

Piper Peterson EPA Delete sentence.  Contaminated materials are not allowed to 
be stockpiled on this project.

Deleted. Backcheck completed

106 4.7.3 Spill Plan, 7.5 
Site Inspections

Piper Peterson EPA Delete this sentence. See comment in Section 7.3 above. Deleted. Backcheck completed

107 4.7.3 Spill Plan, 8.1 
Petroleum Spill

David Clark USACE 30 gal open top drum is listed here as spill response 
equipment, but is not listed as equipment that can be found in 
the spill response kit. Include this piece of equipment in the kit.

30 gallon drum has been added to the list. Backcheck completed

108 4.7.3 Spill Plan, 8.1 
Petroleum Spill

David Clark USACE Spill response equipment should not be staged across the 
street in the stockpile yards. This equipment should be staged 
next to the exclusion zone/Active Work Zone, and should 
move as work proceeds to the next Active Work Zone.

"Stockpile Yards" has been struck.  "Active Work Zones" is 
listed as the spill response equipment location.

Backcheck completed

1 4.7.4 Site Water 
Management Plan, 
1.1 Definitions

David Clark USACE In the design report the discharge authorization is referred to 
as the ‘King County Major Discharge Authorization’. In this 
RAWP the authorization is referred to as the ‘King County 
Discharge Authorization’. Please use terminology consistent 
with the approved design report and refer to the authorization 
as the  ‘King County Major Discharge Authorization’ (KCMDA).

The reference is corrected to "King County Major Discharge 
Authorization (KCMDA)"

Backcheck completed

2 4.7.4 Site Water 
Management Plan, 
1.1 Definitions

Piper Peterson EPA Add "sampled" as per  RADR pg. 3-22, Non-Contact 
Stormwater bullet.

Added. Backcheck completed

3 4.7.4 Site Water 
Management Plan, 
1.1 Definitions

David Clark USACE The design report states that “Non-contact stormwater shall be 
sampled and discharged to the combined sewer…”. The 
RAWP has removed the reference to sampling the 
stormwater. Please explain why this wording was deleted from 
the RAWP and reinstate if necessary.

Added. Backcheck completed

Section 4.7.4 – Site Water Management Plan, April 13, 2015.  Comments received May 4 and June 2, 2015.
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Comment 
No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

4 4.7.4 Site Water 
Management Plan, 
1.1 Definitions

David Clark USACE The design report includes language regarding conditions 
related to large or prolonged series of storm events. The 
RAWP has removed the reference to large or prolonged series 
of storm events. Include this language in the RAWP.

The language regarding "a large or prolonged series of storm 
events" was provided in the design as a basis for why water 
may have been discharged to the LDW rather to combined 
sewer.  By allowing that concept, the design provided the 
contractor a maximum amount of flexibility for implementation.  

However, since the contractor has opted to co-mingle Non-
Active Stage stormwater with Non-Contact stormwater, no 
discharge to the LDW will be allowed.  Therefore, based on 
the contractor's chosen means and methods, the concept and 
sentence in the RADR no longer applies.

The introduction to Section 1.1 needs to be clarified. 
Include terms such as "initially, the RADR," or other 
to indicate that this was the first/previous/initial 
layout of categorizing and managing water and that 
it is now changed by the contractor. Language 
added states "...for practicality in the field the above 
categories have been regrouped into shorthand 
based on the treatment methods for each waste 
stream."  This is not acceptable.  The Design was 
specifically worked out to be protective, meet 
standards, make sure that potentially 
contaminated/uncontaminated  waste streams were 
managed together or separately.  State specifically 
why Non-Active and Non-Contact waters can be 
managed together. It is unclear if "2" is deleted or 
not in this Section. Edit new paragraph under 1.1 
Definitions, Non-Contact Stormwater - a ":" before 
"1)" and a "," before "2)"

The introduction to section 1.1 is revised to read:  
"Initially, the Removal Action Design Report defined 
the types of water encountered during the project as 
the following:"

A new paragraph is added on page 6, stating that 
"neither Non-Active Stage areas or Non-Contact 
areas are likely to contribute contaminants of 
concern to the stormwater runoff.  Both of these 
types of runoff require the same standard of 
treatment (i.e., presettling only) under the King 
County Major Discharge Authorization, prior to 
discharge to combined sewer."

Item 2. is not deleted, and the requested 
punctuation changes are made.

Backcheck completed

5 4.7.4 Site Water 
Management Plan, 
1.1 Definitions

Piper Peterson EPA The Design states (Section 3.8.1, pg. 3-23, last sentence) 
"Therefore, there shall be three separate tank configurations 
for the project:  non-contact stormwater; non-active stage 
remediation stormwater; and active stage remediation 
stormwater.  Construction water shall be treated, monitored 
and discharged with active stage remediation stormwater."  
This section describes two treatment categories.  Reconcile 
for clarity.

See above response. Backcheck completed, see above response.  See above response. Backcheck completed

6 4.7.4 Site Water 
Management Plan, 
1.1 Definitions

Piper Peterson EPA The RADR (pgs. 3-21 &22) defines Construction Water as 
Active State Remediation Stormwater, Non-Active Stage 
Remediation Stormwater, Process Water and Dewatering 
Liquid and that it will be treated and discharged to the 
combined sewer in accordance with the KCMDA.  Non-Contact 
Stormwater shall be sampled and discharged to the combined 
sewer in accordance with the KCMDA.  By combining the Non-
Active and Non-Contact water the more stringent handling 
method must be used to manage the water which in this case 
includes treatment as approved in the RADR.

See above response. Backcheck completed, see above response.  See above response. Backcheck completed

4.7.4 Site Water 
Management Plan, 
1.1 Definitions

Piper Peterson EPA New Comment.  In 1.1 Definitions, (1) Construction 
Water.  Capitalize "Active" as Active Stage water is 
a specific term of art.

"Active" is capitalized. Backcheck completed

4.7.4 Site Water 
Management Plan, 
1.1 Definitions

Piper Peterson EPA New Comment.  1.1, 1, c.  Edit.  Space between 
"water" and "from".  Also, this is an incomplete 
sentence.

A space is inserted, and the sentence revised to 
read: "This includes excess water from dust control 
activities and washwater from street washing 
activities."

Backcheck completed

7 4.7.4 Site Water 
Management Plan, 
2.1 Excavation & 
Disposal of 
Contaminated Soils, 
Figure 1

Piper Peterson EPA Clarify if this indicates that none of the Non-Contact 
Stormwater will be stored in storage tanks.  And if so, then 
clarify why the rest of this flowchart provided when none of it is 
necessary.

See above response.  The flowchart has been revised to 
reflect the updated treatment strategy.

Backcheck completed

4.7.4 Site Water 
Management Plan, 
2.1 Excavation & 
Disposal of 
Contaminated Soils

Piper Peterson EPA The RADR (pgs. 3-21 &22) defines Construction Water as 
Active State Remediation Stormwater, Non-Active Stage 
Remediation Stormwater, Process Water and Dewatering 
Liquid and that it will be treated and discharged to the 
combined sewer in accordance with the KCMDA.  Non-Contact 
Stormwater shall be sampled and discharged to the combined 
sewer in accordance with the KCMDA.  By combining the Non-
Active and Non-Contact water the more stringent handling 
method must be used to manage the water which in this case 
includes treatment as approved in the RADR.

Language revised to read: "berms will be used to divert any 
storm water sheet flow around the designated work area and 
prevent it from entering the site.  Diverted water will be 
directed to existing off-site drainage."

Backcheck completed. (Presume that this is the 
language in 2.1, 2) even though text in revised Plan 
is not RLSO. And, unclear why Non-Active is struck 
and re-inserted)

Correct, the language is in the 2nd bullet of Section 
2.1.  The revised language was not properly 
reflected in RLSO format.

Text in italics was added  and has been highlighted 
in the PDF: "If an area to be excavated is down 
gradient from undisturbed offsite  areas and run-on 
to the work area may occur, berms will be used to 
divert any storm water sheet flow around the 
designated work area and prevent it from entering 
the site .  Diverted water will be directed to an 
alternate sump in a manner that will not cause 
erosion and conveyed to the Non-Active/Non-
Contact detention system existing offsite drainage ."

Backcheck completed
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Comment 
No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

8 4.7.4 Site Water 
Management Plan, 
2.2 Trenching & 
Installation of 
Permanent 
Stormwater System

Piper Peterson EPA The first part of this sentence is confusing.  Clarify that in 
some places (and ID the work zones and a figure) the 
stormwater system is being installed in areas were no 
contaminated soil excavation is required.

Language revised to read: "Stormwater will be managed as 
Active Stage Water in areas to be excavated for street 
improvements and/or drainage system installation that are 
outside the cleanup limits (e.g., Dallas Ave S west of EU01 
and portions of 16th Ave S)."

Backcheck completed

9 4.7.4 Site Water 
Management Plan, 
2.2 Trenching & 
Installation of 
Permanent 
Stormwater System

David Clark USACE The RAWP states that impacted soils will be stockpiled. No 
stockpiling of impacted soils is allowed. Language needs to be 
corrected.

Language revised to state that "all soils from excavation 
activities will be immediately loaded into a properly equipped 
truck (leak proof, lined if necessary) and hauled off site.

This language was not added to 2.2  The added language is located in Section 2.2 bullet 
3.

This was not properly reflected in RLSO format. 

Text in italics has been added and has been 
highlighted in the PDF.:

"If an area to be excavated is down gradient from 
undisturbed offsite  areas and run-on to the work 
area may occur, berms will be used to divert any 
storm water sheet flow around the designated work 
area and prevent it from entering the site .  Diverted 
water will be directed to existing off-site drainage  an 
alternate catch basin or other armored inlet in a 
manner that will not cause sediment to be conveyed 
to the existing detention system."

Backcheck completed

10 4.7.4 Site Water 
Management Plan, 
2.2 Trenching & 
Installation of 
Permanent 
Stormwater System

David Clark USACE Need additional detail regarding the nature of the alternate 
catch basin or other armored inlet. Where would these catch 
basins/inlets be located? How do these catch basins/inlets fit 
into the larger storm water management system?

Language revised to state that "berms will be used to divert 
any storm water sheet flow around the designated work area 
and prevent it from entering the site.  Diverted water will be 
directed to existing off-site drainage."

This language was not added to 2.2  There are no "alternate" catch basins.  The 
language in item 3 was revised to read "diverted 
water will be directed to existing off-site drainage".

This was not properly reflected in RLSO format. The 
text has been highlighted in the PDF. Please see 
response to comment 9

Backcheck completed

11 4.7.4 Site Water 
Management Plan, 
2.2 Trenching & 
Installation of 
Permanent 
Stormwater System

Piper Peterson EPA State how "contaminated groundwater" will be determined.  
State reference if previous groundwater sampling reports are 
being used and ID on Work Zone figure(s) where this is 
anticipated.

Sentence is deleted. Backcheck completed

12 4.7.4 Site Water 
Management Plan, 
2.2 Trenching & 
Installation of 
Permanent 
Stormwater System

David Clark USACE Work must progress from the cleanest area to the 
contaminated area. Delete ‘whenever practicable’.

Sentence is deleted. Backcheck completed.  This sentence is not struck 
out in the revised in Section 2.2, but I also don't see 
it in the current version.

The entire sentence (Item 4) was struck

This was not properly reflected in RLSO format.

Backcheck completed

13 4.7.4 Site Water 
Management Plan, 
2.2 Trenching & 
Installation of 
Permanent 
Stormwater System

Piper Peterson EPA Depending on the type of repair, state that the water will not be 
discharged until the repair is completed.

No change has been made, given that treated water will be 
allowed to discharge, provided it meets the discharge criteria 
under the KCMDA.

Previously the statement about repairs was in 
Section 2.2, #7.  It is no longer there in the revised 
submittal, but the City's response is "no change has 
been made…."  Clarify.

This is now item 6.

This was not properly reflected in RLSO format.

Backcheck completed

14 4.7.4 Site Water 
Management Plan, 
2.3 Run-off from 
Completed Areas 
without Live Outfall

Piper Peterson EPA Clearly designate which "type" of water. Revised. Backcheck completed

15 4.7.4 Site Water 
Management Plan, 
2.3 Run-off from 
Completed Areas 
without Live Outfall

Piper Peterson EPA Clarify what is meant by "empty Filterra housings" and "can be 
utilized" in this context.  And clarify if this is stormwater that 
falls directly into the clean excavation/prepared faults, or is run-
on from non-contact areas.  I am concerned that area 
stormwater will be stored in an empty vault that will likely have 
elevated contaminant concentrations.  Bullet 4 states that any 
sedimentation will be removed if observed, however, if there 
are dissolved concentrations that seep through the Filterra 
housing, elevated concentrations of contaminants could 
adsorb onto underlying media.  Discuss.

Sentence deleted. Backcheck completed

Integral Consulting Inc. Page 15 of 25



T‐117 Adjacent Streets and Stormwater 
Removal Action Work Plan  June 17, 2015

Comment 
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EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

16 4.7.4 Site Water 
Management Plan, 
2.3 Run-off from 
Completed Areas 
without Live Outfall

Piper Peterson EPA Explain why it is ok for water to be in the Filterra housings but 
not the bioretention cells.

Language revised to state that "water will not be allowed to 
enter the bioretention cells or Filterra vaults."  Additional 
language added stating that "curb spillways and Filterra vaults 
located at curb line will be blocked…"

Backcheck completed

17 4.7.4 Site Water 
Management Plan, 
2.3 Run-off from 
Completed Areas 
without Live Outfall

Piper Peterson EPA This explanation is consistent with the RADR.  However, it is 
inconsistent with the explanation in the introduction of Section 
2.3.  Reconcile.

Revised. It is unclear what the revision is as there is not a lot 
in this Section marked by RLSO.

Item 4 was modified, as well as item 5.  A new item 
6 was added.  The old item 6 is now item 7.

This was not properly reflected in RLSO format.  
Text in italics has been added and is highlighted in 
the PDF:

4. When the time comes to complete the Filterra 
vault installations, the Prior to opening the storm 
outfall pipe for discharge , pipe runs will be flushed 
and t T he water collected at the plug and directed 
will be pumped  to the Non -Active Stage  Water 
Treatment System/Non-Contact settling tank .  If 
sediment is observed it will be removed by hand or 
with a vactor truck.  Flushing will continue until 
running discharge at the settling tank  is consistently 
clear at the downstream end.

Backcheck completed

5.  If a Filterra unit is brought online before the 
surrounding area is completed, the inlet to the 
structure will be protected by a berm (sand bag, 
temp asphalt, or equivalent) to prevent any water 
from entering the completed system. Filterra units 
will not be put into service before construction is 
complete, the surrounding area is fully stabilized, 
and the tree has been planted in the unit.

6. Bioretention cells will not be put into service 
before construction is complete, the surrounding 
area is fully stabilized, plantings are in place, and 
authorization is given by the Engineer.

6. 7 . Discharge to surface water via the new outfall 
will not occur until the entire storm system has been 
installed, cleaned, inspected by City and EPA and 
EPA has given final acceptance."

18 4.7.4 Site Water 
Management Plan, 
2.3 Run-off from 
Completed Areas 
without Live Outfall

Piper Peterson EPA Add "Stage" Added. Backcheck completed

19 4.7.4 Site Water 
Management Plan, 
2.4 Excavation & 
Installation of New 
Outfall to Duwamish, 
Figure 2

Piper Peterson EPA Clean Area is not a term of art in the RADR or the RAWP.  
Non-Active Stage water or Non-Contact Water from restored 
areas (vs. non-disturbed areas) are the cleanest water, but as 
highlighted in other comments are managed differently as per 
the RADR.

Revised. Backcheck completed.  The drawing in the revised 
.pdf is not clear, but if it is intended to state Non-
Active Stage/Con-Contact Stormwater in the blue 
shaded area, then that is acceptable.  If it doesn't 
currently state this, revise figure.

The figure is labeled correctly.  There are no open 
excavations that would be considered “Non-
Contact”.  However, as “Non-Active Stage” and 
“Non-Contact” stormwater will be co-mingled in the 
treatment system, it is appropriate that the “Non-
Active Stage” water be pumped to the comingled 
Non-Active Stage/Non-Contact tank.

20 4.7.4 Site Water 
Management Plan, 
3.0 Active Stage 
Water Treatment 
System, Figure 3

David Clark USACE The figure conflicts with the information presented in Figure 1. 
In Figure 1, the emergency discharge pathway to the 
Duwamish is crossed out. In Figure 3 this pathway is present. 
Need to make the figures consistent.  This is also the case for 
Figure 4 on page 2

Reference to emergency discharge to the LDW is removed. Backcheck completed

21 4.7.4 Site Water 
Management Plan, 
3.0 Active Stage 
Water Treatment 
System, Figure 3

Piper Peterson EPA Clarification is required-- the RAWP re-groups non-contact 
water with non-active water and on page 5, item (2) states 
"Due to the comingling, emergency discharge to the Lower 
Duwamish Waterway will not be allowed."  However, the 
RADR, states Emergency discharge is only allowable for non-
contact stormwater (RADR, 3.8.1.2).  Figure 2 needs 
correcting and Figures 1 and 4 also need to be consistent with 
Figure 2 in the RAWP.  And see Item (7) on page 12.

Reference to emergency discharge to the LDW is removed. Backcheck completed
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Backcheck 
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22 4.7.4 Site Water 
Management Plan, 
3.0 Active Stage 
Water Treatment 
System, Table 1

Piper Peterson EPA Excavation areas shall not be used as additional detention 
volume in the event of an "emergency" or higher than expected 
flow situations.  Baker tanks or other storage facilities should 
be arranged in the event of this occurrence. Revise.

Language revised to state that "during winter months, an 
additional 18,100 gallon tank will be brought on site for 
additional storage capacity.  At all times, if the holding volume 
is exceeded, excess stormwater will be hauled offsite for 
disposal.

Modified language is acceptable.  EPA not finding 
the revised language in 3.0

This is located as a note to table 1, which was 
revised.

This was not properly reflected in RLSO format but 
has been highlighted in the PDF.

Backcheck completed

23 4.7.4 Site Water 
Management Plan, 
3.1 Active Stage 
Water Collection & 
Treatment

Piper Peterson EPA Active Stage water likely has PCBs in it from work performed 
in areas exceeding PCB cleanup numbers in soils --  which is 
why it is classified as Active Stage water.  Storing this water in 
an excavation area is not permitted and does not make sense, 
especially if the excavation depth is reached in those areas.  If 
additional detention tanks cannot be used, then sampling of 
the excavation area after the water is removed will be 
required.  The Design Plan (Sect. 3.8.1, pg. 3-23) states,  "The 
objective of the water handling system is to prevent entry or 
accumulation of water in excavations, to keep all project 
excavations free of stormwater, and to prevent stormwater 
from coming into contact with potentially contaminated 
materials."

Language revised to state that "work will cease and water will 
be hauled offsite until additional detention tanks can be 
mobilized…"

ID where in Section 3.1 this language was revised.  
#7 already stated similar language, but not 
regarding using excavation area(s) as potential 
storage.  Need to see that this language is stricken.

This change was made.  Text in italics has been 
added to #7 and highlighted in the PDF: "If the 35 
gpm or 50,000 gpd capacity is reached and/or is 
likely to be exceeded due to excessive groundwater 
or weather patterns additional detention will be 
mobilized.  Work will cease and water will be stored 
in the excavation water will be hauled offsite  until 
additional detention tanks can be mobilized and/or 
rainfall subsides and discharge can continue without 
surcharging the combined sewer system."

However, it was not properly reflected in RLSO 
format.

Backcheck completed

24 4.7.4 Site Water 
Management Plan, 
3.2 Non-Active/Non-
Contact Stormwater 
Conveyance & 
Treatment

David Clark USACE Clarify if the PCB concentration trigger of 0.1 ug/L is for total 
aroclor or for each individual aroclor. Language in RADR 
(page 3-25) is a little unclear, but it appears to apply "per 
Aroclor."

The word "total" has been added for clarity. The word "total" is not in Section 3.2.  Add The wording was revised to "total PCB 
concentrations" in bullet 5.

This was not properly reflected in RLSO format. 
Italicized text has been added and highlighted in the 
PDF: 5) Should total  PCB concentrations….

Backcheck completed

25 4.7.4 Site Water 
Management Plan, 
3.2 Non-Active/Non-
Contact Stormwater 
Conveyance & 
Treatment

Piper Peterson EPA The term "If" is used here, but text on page 5, Item 2 states 
that "for practicality in the field", Non-Active and Non-Contact 
stormwater are regrouped.  In this case, there will never be 
discharges to the LDW allowed.  This Plan needs to be 
consistent throughout the text and the figures regarding this.

Language revised to state that "Because non-active phase 
stormwater is comingled with non-contact stormwater, 
emergency discharge to the Duwamish is strictly prohibited."

Backcheck completed

26 4.7.4 Site Water 
Management Plan, 
3.2 Non-Active/Non-
Contact Stormwater 
Conveyance & 
Treatment

Piper Peterson EPA Add a comma after "non-contact water" Added. Backcheck completed

27 4.7.4 Site Water 
Management Plan, 
3.3 Equipment 
Decontamination & 
Residuals 
Management

Piper Peterson EPA State how decon water and residuals will be handled and 
disposed of for the water treatment equipment and tank/vessel 
decon.

Language added stating that "decontamination water will be 
hauled and disposed of offsite.  Residual solids will be 
sampled, analyzed, and disposed of offsite."

Backcheck completed (found in 3.3, 
Decontamination Procedures for Water Treatment 
Equipment -- Piping & Pumps, #4)  In the future, 
provide RLSO for all responses to the EPA 
comments.

Noted.

We have requested that in the future ALL changes 
to the plan be reflected in RLSO.

Backcheck completed

28 4.7.4 Site Water 
Management Plan, 
3.3 Equipment 
Decontamination & 
Residuals 
Management

Piper Peterson EPA Add "and solids" Added. "and solids" is not found in Section 3.3  Add "and solids" was added under Tank/Vessel 
Decontamination Item 1 and has been highlighted in 
the PDF.

This was not properly reflected in RLSO format.

Backcheck completed

29 4.7.4 Site Water 
Management Plan, 
4.0 System 
Operations & 
Maintenance

Piper Peterson EPA For consistency with the RADR, call this Section "Construction 
Water Treatment Operations and Maintenance Plan."

Revised. This language was revised as requested, but with 
the added text on page 5 of 29, which removes 
Construction Water as a term of art, it does not 
make sense to call this Section this.  Reconcile.

"Construction" is struck. Backcheck completed

30 4.7.4 Site Water 
Management Plan, 
4.0 System 
Operations & 
Maintenance

Piper Peterson EPA State that this Plan will be submitted to King County no later 
than 60 days prior to discharge of construction water to the 
combined sewer (RADR, pg. 3-29)

Language added stating that "this plan will be submitted to 
King County for approval no later than 60 days prior to 
discharge of construction water to the combined sewer."  
Please note that the Plan was previously submitted to King 
County on April 13, 2015 and subsequently approved on April 
15.

This text is not in Section 4.0.  Also add the note in 
the City's response to the revised language.

The language was added as the 5th sentence.

This was not properly reflected in RLSO format.

The additional language is added to state that "the 
plan was submitted to King County on April 13, 
2015 and subsequently approved on April 15, 
2015."

Backcheck completed
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31 4.7.4 Site Water 
Management Plan, 
4.0 System 
Operations & 
Maintenance

Piper Peterson EPA As per RADR, 3.8.2.2, bullets 2-4, state the qualifications of 
personnel that shall operate and maintain the treatment and 
storage system, state the emergency contacts for the 
treatment and storage system operator and vendor and 
provide contingency plans for site water mgmt. in case of 
treatment system failure and for treatment system 
improvements necessary to meet discharge requirements if 
existing treatment system fails to meet discharge requirement.

Language added stating that "for qualifications of the water 
treatment operations personnel, please reference Appendix 
G."

Backcheck completed

4.7.4 Site Water 
Management Plan, 
4.3 Routine System 
Inspections

Piper Peterson EPA New Comment.  4.3, #4.  It is unclear how water will 
be collected at the plug and then "flushing will 
continue until running consistently clear at the 
downstream end.":  It sounds like it will need to be 
unplugged in order to see if it is clear downstream.  
Clarify.

Item 4 under Section 2.3 is revised to read:  "The 
water collected at the plug will be pumped to the 
Non-Active Stage/Non-Contact settling tank.  If 
sediment is observed it will be removed by hand or 
with a vactor truck.  Flushing will continue until 
discharge at the settling tank is consistently clear."

Backcheck completed

32 4.7.4 Site Water 
Management Plan, 
5.0 Site Water 
Monitoring

Piper Peterson EPA Add "Plan" Added. Backcheck completed

33 4.7.4 Site Water 
Management Plan, 
5.1 Discharge 
Limits, Table 4

Piper Peterson EPA Include the 0.1ug/L BMP performance trigger value per Aroclor 
on this Table.

The 0.1 ug/L performance trigger is not a KCMDA 
requirement, and therefore has not been added to the table.  
However, a new section has been added prior to this section 
to describe the performance trigger for Non-Active Stage/Non-
Contact stormwater.  

Backcheck completed.  Capitalize Non-Contact 
Stormwater as this is a term of art.

"Non-Contact Stormwater" is capitalized. Backcheck completed

34 4.7.4 Site Water 
Management Plan, 
5.1 Discharge Limits

Piper Peterson EPA Currently the Stormwater Management Plan mixes the Non-
Active Stage Water with the Non-Contact Stage water and 
states that none of this water can be discharged to the LDW.  
There is currently no process in the Stormwater Mgmt. Plan to 
separate Non-Contact Water from Non-Active Stage Water.

Since there will be no allowed discharges to the LDW, this 
language has been struck.

Backcheck completed

35 4.7.4 Site Water 
Management Plan, 
5.1 Discharge Limits

Piper Peterson EPA State the substantive elements of these permits here. Since there will be no allowed discharges to the LDW, this 
language has been struck.

Backcheck completed

36 4.7.4 Site Water 
Management Plan, 
5.1 Discharge 
Limits, Table 5

Piper Peterson EPA The footnote pertains to the MDL for the turbidity 
measurement.  Also, include the reference for the allowable 
benchmark of 25 NTU maximum for water quality benchmark 
for emergency discharge to the Duwamish.  This doesn't make 
sense when water discharges to the Duwamish for sediment 
cleanup projects is 10 NTU or a range if the Duwamish 
turbidity levels are elevated at a given time.

Since there will be no allowed discharges to the LDW, this 
table has been struck.

Backcheck completed

37 4.7.4 Site Water 
Management Plan, 
5.2 Sampling 
Locations, 
Frequency & 
Analytical Methods

Piper Peterson EPA Clarify if this is 0.56 ug/L or 0.1 ug/L. Language added clarifying that "(meeting the PCB discharge 
limit per Aroclor of 0.56 ug/L)

Unclear where edit is.  Provide Section. The edit is in Section 5.3, second sentence and has 
been highlighted in the PDF.

This was not properly reflected in RLSO.

Backcheck completed

38 4.7.4 Site Water 
Management Plan, 
5.2 Sampling 
Locations, 
Frequency & 
Analytical Methods, 
Table 6

Piper Peterson EPA Change font/size to make this "pop out" more.  Also, this is the 
detection limit, but state what is being used as the PCB 
discharge limit and the BMP performance trigger level for each 
of these 3 locations for PCBs that are monitored.

The text is in bold and italicized. Backcheck completed

39 4.7.4 Site Water 
Management Plan, 
5.2 Sampling 
Locations, 
Frequency & 
Analytical Methods, 
Table 7

Piper Peterson EPA See comment in Table above A footnote has been added to the table stating that "the daily 
average (composite sample) PCB discharge limit per Aroclor 
is 0.56 ug/L.  An additional BMP performance trigger of 0.1 
ug/L total PCBs for Non-Active/Non-Contact Water will be 
followed per project specifications."

Backcheck completed

40 4.7.4 Site Water 
Management Plan, 
5.3.1 Analytical 
Sampling - PCBs

Piper Peterson EPA Non-contact water also has a performance trigger BMP of 0.1 
ug/L.  State how this will be used during monitoring process.

Language added stating that "If performance trigger BMP of 
0.1 ug/L is reached from the Non-Active/Non-Contact storage 
tanks, the Contractor shall immediately notify the Engineer and 
take action(s) to improve site BMPs such as controlling of dust 
emissions and trackout to control the releases of contaminants 
onto the adjacent streets. Reference the Construction 
Stormwater and Erosion Control Plan for potential BMPs to be 
utilized."

Backcheck completed.  Add "Reference the 
Construction Stormwater and Erosion Control Plan 
for potential BMPs to be utilized" to Section 5.1 as 
stated in the City's response.

This was added as the last sentence of item 7 
Section 5.4.1.

This was not properly reflected in RLSO.  The text 
has been highlighted in the PDF

The RAWP section number (4.7.1) is added.

Backcheck completed

Integral Consulting Inc. Page 18 of 25



T‐117 Adjacent Streets and Stormwater 
Removal Action Work Plan  June 17, 2015

Comment 
No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

41 4.7.4 Site Water 
Management Plan, 
5.3.6 Field 
Measurements

Piper Peterson EPA Edit -- total Revised. Backcheck completed

42 4.7.4 Site Water 
Management Plan, 
5.4 Reporting & 
Recordkeeping

Piper Peterson EPA In this section or in another section in this Plan, as per RADR 
Section 3.8.2.4 include that the contractor shall prepare 
monthly discharge reports that include the 4 items on page 3-
30.

A list of items based on RADR Section 3.8.2.4 has been 
added, with the exception of discharges of non-contact 
stormwater to the LDW, which no longer applies due to 
comingling of Non-Active Stage and Non-Contact stormwater.

Backcheck completed.  Section 3 - "Discharges of 
non-contact stormwater to the Duwamish 
Waterway" can be deleted from Section 5.5 as 
discharge to LDW is no longer an option.

Item 3 is deleted. Backcheck completed

109 4.7.5 Air Quality 
Monitoring Plan

Piper Peterson EPA State the Objective is "no visible dust" beyond the perimeter of 
the Work Zones.

The objective is updated to read "no visible dust beyond the 
perimeter of the Work Zones."

Backcheck complete.

110 4.7.5 Air Quality 
Monitoring Plan

Piper Peterson EPA And at this site, fugitive dust can "carry" PCBs from the 
cleanup area to "offsite" areas including nearby residences, 
businesses and property.  Include.

A statement that "fugitive dust can potentially carry PCBs from 
the cleanup area to offsite areas, including nearby residences, 
businesses, and property" has been added.

Backcheck complete.

111 4.7.5 Air Quality 
Monitoring Plan, 
Fugitive Dust 
Sources and Control 
Methods

Piper Peterson EPA No stockpiling of material is anticipate on this project.  Delete. For clarification, excavated material will not be stockpiled; 
however, the City allows that the Contractor may stockpile 
import material within their staging area.
The text is revised to read that "stockpiles of import material 
will be covered..."

Backcheck complete.

112 4.7.5 Air Quality 
Monitoring Plan, 
Fugitive Dust 
Sources and Control 
Methods

Piper Peterson EPA Items 7 and 8 are not related to fugitive dust, but important 
components of the Air Quality Monitoring Plan.  Provide a 
separate Section(s) for these items.

A new section for "Air Quality Monitoring" has been added for 
idling of equipment and smoking.

Backcheck complete.

Section 4.7.5 – Air Quality Monitoring Plan, March 30, 2015.  Comments received May 7, 2015.
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EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

113 4.7.5 Air Quality 
Monitoring Plan, 
Fugitive Dust 
Sources and Control 
Methods

Piper Peterson EPA Add "Haul trucks will not be allowed to idle while parked or 
queued on neighborhood streets prior to loading and 
unloading." (RADR App. D, Section 3.1.2, pg. 3-2).  Also, 
although the RADR states "Because of the limited duration of 
the Adjacent Streets cleanup, no air monitoring for engine 
exhaust is proposed...)  the project team should discuss the 
use of an air monitoring device on the Work Zone perimeter of 
Work Zones 1 and 5 where the majority of the homeowners 
live.  Especially in the summer, when homeowners have their 
windows open and there is no precipitation to ""knock down" 
exhaust, there is a chance that diesel odors could accumulate 
in nearby residences.    If air monitoring occurred during some 
or all of the excavation/restoration, if there are complaints, 
we'll have data to indicate if the concentrations are t

A statement that "haul trucks will not be allowed to idle for 
more than 5 minutes while parked or queued on neighborhood 
streets prior to loading and unloading" has been added.

No discussion about diesel air monitoring in work 
zone perimeter. Need additional justification as to 
why yes or why no. Also, Andy Rudy has been 
replaced by Patrick Hafferty as air quality manager. 
Who is Patrick Hafferty? Has Andy Rudy been 
replaced as the GMCC project manager, or just 
replaced in this air quality manager function?

GMCC is proposing to replace Andy Rudy with 
Patrick Hafferty.  The City will forward the new 
Project Manager's qualifications once the change 
has been approved by the City.

The City is not proposing any quantitative air 
monitoring on the work zone perimeter because:
   1. The Port collected extensive data (monitored 
166 shifts) from 2013 to 2014 in which only 2 shifts 
exceeded the specified performance standard due 
to proximity of monitoring equipment to construction 
equipment and region-wide air quality conditions.  
The Streets work will have less equipment operating 
at any given time than was operating during the 
Phase 1 work.

    2. Industrial hygienist organizations such as 
American Conference of Governmental Industrial 
Hygienists have not established a reference level 
for diesel exhaust or diesel particulate matter for 
comparison with site-specific air monitoring.  In 
addition, state and federal agencies have not 
promulgated ambient air quality standards for diesel 
exhaust or diesel particulate matter.

Backcheck completed.  
Outstanding item, however, is 
to submit Patrick Hafferty's 
qualifications.  Also, the EPA 
response to (1) the justification 
to rely on Port's 
Upland/Sediment air 
monitoring plan--this response 
is reasonable, however, that 
construction zone was more 
open (e.g., better air flow) than 
some of the Work Zones 
constrained by 
buildings/houses/natural 
features) and there are a larger 
number of businesses and 
homes nearer to the 
construction area than was the 
case at the Upland/Sediment 
project.  If the City's project 
receives complaints about 
diesel odors, this issue will 
need to be reconsidered.  

   3. On-road and off-road engine rules address this 
aspect of air quality.  The Contractor is required to 
use non-road engines meeting Tier 3 or cleaner 
standards and on-road engines meeting 2006 on-
highway Heavy Duty Engine Emission Standards or 
cleaner.   Section 4.4 (Green and Sustainable 
Remediation Plan) notes that all heavy equipment 
will use ultra-low sulfur diesel fuel to reduce 
emissions.  Monitoring during the Port NTCRA 
showed that these on- and off-road engine rules are 
effective. 

As for Item (2), the standards 
developed for the Port's 
Upland/Sediment cleanup 
would be the most logical 
standards to use regardless if 
there are no reference levels 
as per professional 
organizations (see Port's 
Community Health and Safety 
Plan, revised 2013).

114 4.7.5 Air Quality 
Monitoring Plan, 
Description of 
Monitoring of Dust 
Control Efforts

Piper Peterson EPA Add "Description of Idling Control Efforts." A description has been added stating that "site supervisors will 
monitor for idling equipment and on-site smoking and will 
direct personnel to turn off equipment and stop smoking on-
site."

Backcheck complete.

115 4.7.5 Air Quality 
Monitoring Plan, 
Protocol for Taking 
Corrective Actions

Piper Peterson EPA Add Corrective Action measures for idling and smoking too. A statement has been added stating the "the site 
superintendent will be responsible for the enforcement of the 
no idling and no smoking policy."

Backcheck complete.

116 4.7.6 Noise 
Management and 
Mitigation Plan, Non-
Impact Construction 
and Maintenance 
Equipment

Piper Peterson EPA State the baseline dBA or that a baseline dBA for this 
neighborhood will be established at the start of the project (it is 
a noisier neighborhood than most).

The City has established a baseline prior to construction.  
However, given that noise ordinance dBA levels are based on 
an absolute threshold rather than increase over ambient, no 
edits have been made to the text.

Backcheck complete.  State what this baseline is in 
the document.

117 4.7.6 Noise 
Management and 
Mitigation Plan, 
Mitigation

Piper Peterson EPA State that there may be additional mitigation  measures 
regarding work hours if requested by a community member 
(e.g., night work schedule, babies, etc.)  Previously we 
accommodated a dental practice in the neighborhood.

The referenced accommodation during the Yards cleanup was 
specific to one particular piece of equipment, and had more to 
do with vibration than noise.  The City will coordinate with 
individual property owners and tenants; however, provided the 
work is within acceptable ranges, such accommodations will 
be special cases and not the norm.

Backcheck complete

118 4.7.6 Noise 
Management and 
Mitigation Plan, 
Mitigation

Piper Peterson EPA ID possible mitigation measures during the day if necessary. Any of the measures listed could also be used during the day, 
but would only be required in the event that daytime noise 
levels are exceeded.

Backcheck complete

Section 4.7.6 – Noise Management and Mitigation Plan, March 30, 2015.  Comments received May 7, 2015.
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No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

119 4.8 Waste 
Transportation and 
Disposal Plan, 4.1 
Known 
Contamination

Piper Peterson EPA edit Fixed. Backcheck completed

120 4.8 Waste 
Transportation and 
Disposal Plan, 4.5 
Material 
Classification 
Organizational Chart

Piper Peterson EPA Add names and direct contact information (cell phone 
numbers)

Names and cell phone numbers are added. Backcheck completed

121 4.8 Waste 
Transportation and 
Disposal Plan, 5.1 
General Onsite 
Excavation, Material 
Handling and 
Loading Procedures

Piper Peterson EPA A "safe work zone" is not interchangeable with an "exclusion 
zone."  Delete "safe work zone."  And an "exclusion zone" is a 
"hot" area of work

"Safe work zone" and "potentially" are deleted. Backcheck completed. Edit -- Change "A" to "An". Revised. Backcheck complete

122 4.8 Waste 
Transportation and 
Disposal Plan, 5.1 
General Onsite 
Excavation, Material 
Handling and 
Loading Procedures

Piper Peterson EPA Be consistent with the terms used in this section.  Delete 
"contaminated" and replace with "exclusion."

Revised accordingly. Backcheck completed. Add a reference to the 
complete CRZ procedures in another Plan to this 
section.  These are only 2 steps to the decon 
process.

The following language has been added:  "For the 
complete decontamination procedures see (RAWP 
Section 4.1) Project Work Plan."

As of 6/9/15, the revised PWP 
has not been received.

123 4.8 Waste 
Transportation and 
Disposal Plan, 5.1 
General Onsite 
Excavation, Material 
Handling and 
Loading Procedures

Piper Peterson EPA Add, "in the Contaminant Reduction Zone...." Added. Backcheck completed

124 4.8 Waste 
Transportation and 
Disposal Plan, 5.1 
General Onsite 
Excavation, Material 
Handling and 
Loading Procedures

Piper Peterson EPA Crew members should be instructed on this before, not during, 
material load out and handling.

Replaced "during" with "prior to". Backcheck completed

125 4.8 Waste 
Transportation and 
Disposal Plan, 6.3 
Haul Route and 
Related Trucking 
Operation 
Information

Piper Peterson EPA State flaggers will be used in the project area if necessary or 
requested by the EPA.

This is provided in the Traffic Control Plan (RAWP, Section 
4.9)

Backcheck completed. Additional Comments:  
Capitalize Traffic Control Plan" in Section 6.3, last 
paragraph. State somewhere at the beginning of 
this plan or Section 6.3 to "also see the Traffic 
Control Plan" and include Section number of the 
Plan if these plans work in tandem and have 
different information in them (e.g., flaggers, etc.). 
Working hours ID'ed in this paragraph are 7 am- 7 
pm, but in outreach materials to the community 7 
am- 5pm have been ID'ed as working hours.  Be 
consistent.

Revised to capitalize "Traffic Control Plan" and a 
reference to "(RAWP Section 4.9)" on the same 
line.

Backcheck complete

126 4.8 Waste 
Transportation and 
Disposal Plan, 8.0 
Management

Piper Peterson EPA If these are not cell phone numbers, add them. Cell phone numbers are added. Backcheck completed

127 4.8 Waste 
Transportation and 
Disposal Plan, 9.0 
Emergency Contact 
List

Piper Peterson EPA If these are not cell phone numbers, add them. Cell phone numbers are added. Backcheck completed

128 4.8 Waste 
Transportation and 
Disposal Plan, 
Appendix A, Sheet 6 
of 84 

Piper Peterson EPA EU 2 is part of both Work Zone 1 and 5.  Indicate that this EU 
will be divided during the construction project.

Work zone notation is added to EU02. Appendix A Site Map is not included in this 
submittal to backcheck.  Also, include Sample Form 
in revised submittal

The Site Map(s) and Sample Forms have been 
added back.

Backcheck complete

Section 4.8 – Waste Transportation and Disposal Plan, March 30, 2015.  Comments received May 7 and June 2, 2015.
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No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

4.8 Waste 
Transportation and 
Disposal Plan, 
Appendix A, Sheet 6 
of 84 

Piper Peterson EPA New Comment:  Section 7.0 "Waste Type" table.  No ID is 
provide for the Non-TSCA Contaminated Material (Subtitle D) 
for Waste Mgmt. or Republic Services, but "N/A" is not 
included like it is for other waste types with no ID number.  
State "N/A" or include a footnote stating why no ID number is 
included.

ID numbers have been added. Backcheck complete

4.8 Waste 
Transportation and 
Disposal Plan, 
Appendix A, Sheet 6 
of 84 

Piper Peterson EPA New Comment:  Section 9.0.  I'm presuming that Roger 
Culleton is Mike Norton's Supervisor.  Verify.

For clarity, Roger Culleton is the supervising construction 
manager assigned to the project and reports to Mike Nordin.

Roger's position has been changed in the organizational chart 
in Section 8.0 (reflecting that the Contractor reports through 
Roger); however, no further edits regarding City personnel 
have been made.

Backcheck complete

4.8 Waste 
Transportation and 
Disposal Plan, 6.3 
Haul Route and 
Related Trucking 
Operation 
Information

Piper Peterson EPA 5/21/15 Comment: Upon closer review of the “map quest” 
information on page 2 of each haul route, the directions 
provided are --  “Head west on S Cloverdale St toward 14th 
Ave S” and “Turn right (or left) on 14th Ave S.”  But, in Work 
Zone 1 for example, if the Access Point(s) at the southern end 
is either on Dallas Ave (in Work Zone 2) or on 17th Ave S 
(both access points are indicated) then Dallas to S Donovan St 
to 16th Ave S to S Cloverdale St or 17th Ave S to S Donovan 
St to 16th Ave S to S Cloverdale St will be used within the 
“pocket neighborhood.”  Additional specificity is needed on 
these plans (and for the community) as to which routes the 
trucks will use entering and leaving the work zones.

Haul Routes within the pocket neighborhood have been added 
to the Traffic Control Plan (RAWP, Section 4.9), to indicate 
which routes the trucks will take to access each work zone.

Overall #1, these Work Zone specific haul routes 
need to be posted on the List Serv as part of the 
City's response to SPNA questions in its FAQs.  
Overall #2, with the exception of Work Zone 4, all 
the other haul routes indicate trucking materials 
through Work Zones, whereas the RAWP 4.1 
Project Work Plan, Appendix B (not indicated in the 
TOC) Work Zones and Access Points, Sheet 3 of 84 
(of which there are 6 with this enumeration), 
indicates that there are several Access Points to the 
Work Zones that made it appear that trucks would 
not actually be within a Work Zone, but adjacent to 
it in different areas depending on the location and 
sequencing of the excavation, so that haul trucks 
would remain outside of the Work Zone and be 
loaded adjacent to it.  Clarify.  

Overall #1 is noted.

Overall #2:
The entirety of a work zone will not be fenced off.  
Rather, the exclusion zone (including loading zone), 
and contamination reduction zone will be 
established within a portion of the work zone, and 
move through the zone as work progresses from 
one end to the other.  This is articulated in the 
Project Work Plan (RAWP Section 4.1), which also 
includes figures indicating how the loading zone will 
be established.

Appendices to Plans in Section 4 of the RAWP are 
not captured in the main RAWP TOC.  The sheets 
have been renumbered.

Backcheck completed

And, it appears that Work Zone 1 is divided into 2 
sections for Haul Routes. (1) It is unclear how the 
eastern portion of Dallas can be an outbound haul 
route if the Work Zone is completely fenced. This is 
also the case for Work Zone 3 on S Donovan St. (2) 
Inbound Export Trucking in Work Zone 1B (red line) 
is unclear.  I believe the red line arrow on Dallas 
Ave needs to point the opposite direction.  Clarify.  
Work Zone 2-- It is unclear how inbound Export 
trucking gets to the far eastern portion of Dallas 
Ave. Clarify

Work zone 1 (general):
Work zone 1 is divided into two sections for haul 
route purposes given that as work progresses from 
east to west, the preferred haul route (i.e. 16th to 
Cloverdale) will no longer be viable.

Work Zone 1 (1)/Work Zone 3:
Undisturbed portions (or restored portions) of the 
work zone may be used as inbound or outbound, 
depending on the exact location of the work being 
performed.   The only portions to be fenced are the 
exclusion zone and contamination reduction zone.   
Other portions of disturbed areas within the zone 
will be cordoned off with movable barricades, 
pylons and rope, etc. as described in the Project 
Work Plan.

Work Zone 1 (2)/Work Zone 2:
The intent was to indicate that trucks may backup 
into a zone to get into proper position (the 
arrowhead was intended to indicate the direction the 
cab will face).  We agree that this is somewhat 
confusing, and therefore have revised the arrows to 
reflect direction of travel, regardless of truck facing. 
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EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

129 4.9 Traffic Control 
Plan

Piper Peterson EPA State how garbage pickup will be addressed.  State how 
"homeowner emergency requests" will be addressed. State 
that the fire department and police will be notified of the 
location/duration of the street closures for cleanup work in 
each Work Zone.

The language is revised to state that "we will work closely with 
SCL community outreach personnel as well as directly with 
property owners for coordination of access and special 
request.  The postal service will be contacted to coordinate 
access for mail delivery, and we will coordinate access for 
garbage pickup with each property owner."

A statement is also added that "emergency services will be 
notified of all street closures."

In the first paragraph under "Traffic Control 
Narrative" reference the excerpts from the "2014 
Seattle Standard Specifications Regarding: Traffic 
control, parking, managing construction impact, 
maintenance of access to property and coordination 
and with mail services, emergency services, 
garbage, and others" provided at a meeting with the 
EPA May 21, 2015, by Mr. Nordin (SCL).  Attach the 
handout with the highlighted sections as an 
attachment to this plan.  NOTE--formatting of these 
paragraphs are incorrect after addition of redlined 
language.

The following language is added:

"Excerpts from the City Standard Specifications are 
provided in Attachment 1.  Topics include, but are 
not limited to, traffic control, parking, managing 
construction impacts, maintaining property access, 
mail service, emergency services, and garbage 
collection."

Note that the attachment consists of the Project 
specific language from the Award Book and the 
2011 Seattle Standard Specification language that 
governs this project.  Language in the standard 
specification that is superseded by the Award Book 
has been struck.  The relevant section headers as 
noted in the May 21st handout have been 
highlighted.

Backcheck completed

130 4.9 Traffic Control 
Plan

Piper Peterson EPA There is one residence on Dallas Ave. between 16th and 17th 
Ave S (Work Zone 1), state how emergency vehicles will 
reach this residence if necessary.  Also, address this issue for 
the "house with a quarry" in Work Zone 3, the 2nd house in 
from Dallas Ave on 17th Ave S in Work Zone 4 and the 
apartments on 16th Ave S in the middle of Work Zone 5 which 
have limited access.

There are no residences that front Dallas between 16th and 
17th; however, there are garages associated with 8601 and 
8609 17th Avenue.  The City will work through our public 
outreach to coordinate access with residences during 
construction on Dallas.

We will similarly work with the owner and tenant at 1426 
Donovan to coordinate access to and from their material 
storage yard.

Backcheck completed

131 4.10 Clearing, 
Demolition, and 
Excavation Work 
Plan

David Clark USACE  Clarify “Excavations on slopes will be done with an excavator 
reaching from the top or bottom (underline added).”

The language is revised to read: "Excavations on slopes will 
be done with an excavator sitting at the bottom of the slope 
and reaching up the slope or with the excavator sitting at the 
top of the slope and reaching down the slope."

Backcheck completed

132 4.11 Contractor's 
Quality Control Plan, 
3.I Laboratory 
Testing Material

Piper Peterson EPA Verify that structural fill materials also have chemical 
standards it needs to meet.

A cross reference has been added stating to "please refer to 
the Sampling and Analysis Plan for chemical standards that 
must be met for imported materials."

Backcheck completed.  Not necessary for approval; 
suggest adding the Plan section number to this 
revision (Section 4.11.1 Sampling and Analysis 
Plan)

Added.

133 4.11.1 Sampling and 
Analysis Plan, 1 
Introduction

Piper Peterson EPA Materials are not to be stockpiled on the site, therefore delete 
this term or clarify that these are stockpiled at the quarry if that 
is the intent.

The term has been deleted. Backcheck completed

134 4.11.1 Sampling and 
Analysis Plan, 2.1.2 
Soil Sampling

Piper Peterson EPA Clarify what soils this refers to. The section header is revised to read "Imported Soil 
Sampling".

Backcheck completed.  

4.11.1 Sampling and 
Analysis Plan, 2.1.2 
Soil Sampling

Piper Peterson EPA New Comment:  Section 1.0, third paragraph and References, 
5th reference.   State a final date (2015),  Currently states " in 
progress".

Revised Backcheck completed

4.11.1 Sampling and 
Analysis Plan, 2.1.2 
Soil Sampling

Piper Peterson EPA New Comment:  Include Integral 2008a as an attachment to 
this Plan in the RAWP.

The QAPP will be provided. Provide QAPP References to the 2008 QAPP have been removed.  
Instead of providing a QAPP, the salient portions of 
the 2008 QAPP have been directly inserted into the 
SAP.  Specifically, these are the SOPs provided in 
Attachment 1, and the laboratory COC procedures 
in Section 2.2.2.

Backcheck complete

4.11.1 Sampling and 
Analysis Plan, 2.1.2 
Soil Sampling

Piper Peterson EPA One of these plans referred to a QAPP for sampling the import 
backfill material.  The Title of it used a lot of acronyms that I 
was double checking with the Corps to determine if it was the 
accurate QAPP in that instance.  In lieu of me finding which 
Plan this was related to (and thinking you will know right 
away), it was determined that the referenced QAPP was for 
dioxins/furans testing.  In this instance, confirming that clean 
backfill material is indeed clean, it doesn’t make sense to me 
that this is the correct QAPP reference.

It is correct that this is the dioxin/furan QAPP.  However, the 
references to this QAPP within the Sampling and Analysis 
Plan are limited to the SOPs (sample labeling, soil sampling, 
sampling equipment decon, field documentation) and chain-of-
custody procedures.  These SOPs are independent of the 
specific sampling event’s objectives.  This is the same QAPP 
that was used for the Yards import material

Provide QAPP See above response Backcheck complete

Section 4.9– Traffic Control Plan, March 30, 2015.  Comments received May 7, 2015.

Section 4.10 – Clearing, Demolition, and Excavation Plan, March 30, 2015.  Comments received May 7, 2015.

Section 4.11 – Contractor's Quality Control Plan, March 30, 2015.  Comments received May 7, 2015.

Section 4.11.1 – Sampling and Analysis Plan, March 30, 2015.  Comments received May 7, June 2, and June 8, 2015
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EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

4.11.1 Sampling and 
Analysis Plan, 2.1.2 
Soil Sampling

Piper Peterson EPA 6/8/15 New Comment:  The EPA's comment #132 stated that 
the Contractor's  Quality Assurance Plan needs to state that 
the structural fill also has chemical standards and that these 
standards are stated.  The City referenced the  4-11.1 
Sampling and Analysis Plan for those standards.  The SAP is 
408 pages long.  The City shall provide a snapshot of these 
standards in the SAP and provide a specific cross reference to 
a Section in 4-11 CQCP.

The SAP is 8 pages and only addresses import material 
testing.  No revisions have been made to the text of the 
Contractor's Quality Assurance Plan.  The file is 408 pages to 
include the 2008 QAPP as requested.  

See above response Backcheck complete

135 4.13 Construction 
Checklist, Must be 
Submitted and 
Approved Prior to 
Mobilization

Piper Peterson EPA Submit. The plan is still in process while the facility group evaluates 
pole replacement opportunities.  The plan will be provided 
prior to commencement of any construction activities.

Please provide this plan.

136 4.13 Construction 
Checklist, Must be 
Submitted 15 Days 
Prior to Off-site 
Water Disposal

Piper Peterson EPA Add "Primary and ...." Added. Backcheck complete.

1 James 
Rasmussen

DRCC Parking: There is no consideration at all for the disrupted 
residents that will have to fend for themselves and possibly 
need to park blocks away from their housed for at least two 
months and cross a busy arterial (14th Ave South) with limited 
cross walks.

We currently do not have an available area to offset lost street 
parking during construction. Providing mitigation for lost street 
parking is not standard practice for right of way construction 
projects .  To help relieve some of the parking pressure 
associated with construction, contractors and oversight staff 
will not park in the pocket neighborhood to help reduce the 
number of additional vehicles and required parking. The 
project and contractor are  space constrained  to get the 
necessary equipment,  water treatment, and construction 
material within the pocket neighborhood to conduct the work.  
Additionally, each work zone was designed address one street 
at a time to allow residents to park on other streets within the 
pocket neighborhood as space allows.  Residents could 
potentially park on neighboring streets within 1 or 2 blocks and 
not have to cross 14th Street.

Based on a phone 
conversation held with James 
Rasmussen, DRCC Director on 
June 10, 2015, this and the 
following items have been 
discussed and resolution 
reached with the City of 
Seattle.  Outreach activities 
including door to door 
outreach, the Community 
Resource Guide, Frequently 
Asked Questions, and List 
Serv posts will address all of 
the issues identified by the 
DRCC.  Backcheck complete.

2 James 
Rasmussen

DRCC Emergency access: The presentations done so far as well as 
the plan itself gives no specific response to how the fire and 
police would have access to the disturbed residences 
particularly during off hours of the construction. 

This is required on all City project and is found within the City 
of Seattle Standard Specifications see  
http://www.seattle.gov/dpd/cs/groups/pan/@pan/documents/w
eb_informational/dpds022038.pdf

Backcheck complete

3 James 
Rasmussen

DRCC Planned access: There is no thought in the plan for accessing 
basic needs such as the delivery of a new wash, dryer or stove 
or any large appliance that might needed (sic) during the two 
months of construction. 

This is required on all City project and is found within the City 
of Seattle Standard Specifications see  
http://www.seattle.gov/dpd/cs/groups/pan/@pan/documents/w
eb_informational/dpds022038.pdf

Backcheck complete

4 James 
Rasmussen

DRCC Mail and other delivery: The disrupted residents have not 
been told how they would receive normal mail delivery as well 
as FedEx or Ups

This is required on all City project and is found within the City 
of Seattle Standard Specifications see  
http://www.seattle.gov/dpd/cs/groups/pan/@pan/documents/w
eb_informational/dpds022038.pdf

Backcheck complete

5 James 
Rasmussen

DRCC Dust abatement: Although the plan describes this 
construction as being a no dust operation, the latest post to the 
South Park listserv about the project stated there would be 
impacts of dust.  DRCC/TAG believes strongly that all efforts 
need to be taken to eliminate dust as an issue. The air quality 
of this community is some of the worst in the City of Seattle. 

Fugitive dust  is covered in many project plans: (1) The 
Community Health and Safety Plan was provided in Appendix 
D of the Remedial Action Design  (2) The Removal Action 
Work plan (3) Appendix A of the Remedial Action Design 
Report  (4) the City of Seattle Standard Specifications see  
http://www.seattle.gov/dpd/cs/groups/pan/@pan/documents/w
eb_informational/dpds022038.pdf 

Backcheck complete

6 James 
Rasmussen

DRCC Contractors experience with safely managing contaminated 
sediment: There has been no reassurance to the community 
that the selected contractor has any experience with 
contaminated sediment. Presentations have talked about vast 
road construction experience of the contractor but have not 
described any experience related to contaminated sediment or 
discussed requiring workers to participate in HAZWOPER 
(sic) training. 

This information is found in Appendix A of the Removal Action 
Design Report.

Backcheck complete

Global comments on Remedial Action Work Plan.  Comments received May 18, 2015.

Section 4.13 – Construction Checklist, March 30, 2015.  Comments received May 7, 2015.
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Comment 
No. Section No. Reviewer Agency Comment Response EPA/USACE Backcheck Backcheck Response

EPA/USACE Backcheck 
#2

Backcheck 
Response #2

EPA/USACE 
Backcheck #3

Not numbered James 
Rasmussen

DRCC Previous construction plans at T-117 have had much more 
detailed health and safety plans for affected residents than the 
construction planned now at this site. It should also be noted 
that the City of Seattle Race and Social Justice initiative 
should be used in all projects. 

A comprehensive Community Health and Safety Plan is found 
in Appendix D of the Removal Action Design Report.  The City 
of Seattle Race and Social Justice Initiative was followed 
during design of this project. 

Backcheck complete

Notes:
The Removal Action Design Report  was approved by EPA September 11, 2014. Final copies of the approved design were transmitted to stakeholders (including DRCC) on October 17, 2014.

Integral Consulting Inc. Page 25 of 25


	T-117 Streets Final RAWP_2015Jun17
	LIST OF FIGURES
	LIST OF TABLES
	ACRONYMS AND ABBREVIATIONS
	1 INTRODUCTION
	1.1 PROJECT BACKGROUND
	1.2 REMOVAL ACTION AREA
	1.3 WORK PLAN SCOPE AND ORGANIZATION
	Figure 1-1. T-117 Early Action Cleanup Site Overview
	Figure 1-2. Soil Excavation Boundaries for Adjacent Streets

	2 PROJECT OVERVIEW
	2.1 REMOVAL ACTION OBJECTIVES
	2.2 CLEANUP STANDARDS
	2.3 REMOVAL ACTION OVERVIEW
	2.4 REGULATORY REQUIREMENTS

	3 REMOVAL ACTION TEAM ORGANIZATION
	3.1 AGENCY PERSONNEL
	3.2 CONSTRUCTION MANAGEMENT/OVERSIGHT PERSONNEL
	3.3 CONSTRUCTION CONTRACTOR
	3.3.1 CONTRACTOR SELECTION
	3.3.2 CONTRACTOR PERSONNEL

	Figure 3-1. Team Organization

	4 CONTRACTOR WORK PLAN
	4.1 PROJECT WORK PLAN
	4.2 PRELIMINARY CRITICAL PATH MANAGEMENT SCHEDULE
	4.3 SITE-SPECIFIC CONSTRUCTION HEALTH AND SAFETY PLAN
	1.0 ADMINISTRATIVE INFORMATION 1
	2.0 PURPOSE 2
	3.0 PROJECT DESCRIPTION 3
	4.0 PRIMARY RESPONSIBILITIES 3
	4.1 Project Manager 3
	4.2 Site Safety and Health Supervisor 4
	4.3 Superintendent 4
	4.4 Project Personnel 5
	4.5 Training Requirements 5
	4.6 Medical Surveillance 6

	5.0 HAZARD ASSESSMENT 7
	5.1 Potential Chemical Hazards At The Site 7
	5.2 Potential Physical Hazards at The Site 12
	5.2.1 Slip, Trip, and Fall Hazards 12
	5.2.2 Trenching/Excavation Hazards 12
	5.2.3 Biological Hazards 12
	5.2.4 Heavy Equipment Hazards 12
	5.2.5 Underground Utility Hazards 12
	5.2.6 Electrical Hazards 13
	5.2.7 Noise Hazards 14
	5.2.8 Heat Stress Hazards 14
	5.2.9 Cold Stress Hazards 15
	5.2.10 Sunburn Hazards 16
	5.2.11 Sharp/Abrasion/Pinch Point Hazards 16
	5.2.12 Flammable Liquid Hazards 16
	5.2.13 Concrete Placement 16
	5.2.14 Work Near Water 17
	5.2.15 Confined Space Entry 17

	5.3 General Safe Work Practices 17

	6.0 AIR QUALITY MONITORING 19
	7.0 PERSONAL PROTECTIVE EQUIPMENT 19
	8.0 SITE CONTROL 21
	8.1 Work Area 21
	8.2 Communication 21

	9.0 DECONTAMINATION 22
	9.1 Personnel/Hand Equipment Decontamination Procedures 22
	9.2 Decontamination Procedures for Heavy Equipment 23

	10.0 EMERGENCY RESPONSE 24
	10.1 Medical Emergencies 24
	10.2 Accidental Release of Hazardous Materials or Wastes 25
	10.3 General Emergencies 25
	10.4 Emergency Communications 26
	10.5 Emergency Equipment 26

	11.0 EMPLOYEE SIGNATURE PAGE 27

	4.4 GREEN / SUSTAINABLE REMOVAL PLAN
	4.5 SURVEYING PLAN
	4.6 UTILITY PROTECTION PLAN
	4.6.1 Pole Bracing Plan

	4.7 POLLUTION CONTROL, PRESERVATION, AND MITIGATION PLAN
	4.7.1 Construction Stormwater and Erosion Control Plan
	4.7.2 Tree, Vegetation, and Soil Protection Plan
	4.7.3 Spill Plan
	Section 4.7.3 _Attachment 1 - MSDS_reduced_ABBYY
	Section 4.7.3 _Attachment 2 - NRC Unknown Materials Response Plan

	4.7.4 Site Water Management Plan
	4.7.5 Air Quality Monitoring Plan
	4.7.6 Noise Management and Mitigation Plan

	4.8 WASTE TRANSPORTATION AND DISPOSAL PLAN
	4.9 TRAFFIC CONTROL PLAN
	4.10 CLEARING, DEMOLITION, AND EXCAVATION PLAN
	4.11 CONTRACTOR’S QUALITY CONTROL PLAN
	4.11.1 Sampling and Analysis Plan
	1 Introduction
	2 Field Sampling
	2.1 Field Survey and sampling Methods
	2.1.1 Field Equipment and Supplies
	2.1.2 Imported Soil Sampling
	2.1.3 Equipment Decontamination

	2.2 Field documentation
	2.2.1 Field Logbook
	2.2.2 Chain-of-Custody Procedures

	2.3 Sample Handling and transport
	2.4 Field Quality Control Samples
	2.5 Laboratory Analyses

	3 References
	SOP AP-02_FieldDocumentation
	Scope and Application
	Field Logbooks
	Field Data Forms
	Photographs
	Equipment Calibration Records
	Distribution of Copies
	Set-up of Locking File Cabinet

	SOP AP-03_SampleCustody
	SCOPE AND APPLICATION
	CHAIN-OF-CUSTODY FORMS
	PROCEDURES
	CUSTODY SEAL
	SHIPPING AIR BILLS
	ACKNOWLEDGMENT OF SAMPLE RECEIPT FORMS
	ARCHIVE RECORD FORMS

	SOP AP-04_SampleLabeling
	SCOPE AND APPLICATION
	SAMPLE IDENTIFIERS
	SAMPLE LABELS
	SAMPLE TAGS
	INTERNAL SAMPLE LABELS

	SOP SL-01_Soil Decon
	SCOPE AND APPLICATION
	EQUIPMENT AND REAGENTS REQUIRED
	PROCEDURES
	Decontamination Procedures for Full Suite Analysis (Organic, Metal, or Conventional Parameters)
	Decontamination Procedures for Metals and Conventional Parameters Only
	Decontamination Procedures for Drill Rig or Test Pit Sampling Equipment


	SOP SL-02_Soil Quality Control
	SCOPE AND APPLICATION
	FIELD DUPLICATE SAMPLES
	FIELD REPLICATE SAMPLES
	MATRIX SPIKE/MATRIX SPIKE DUPLICATES
	EQUIPMENT RINSATE BLANKS
	BOTTLE BLANKS
	TRIP BLANKS
	TEMPERATURE BLANKS
	ENVIRONMENTAL BLANKS
	REFERENCE MATERIALS

	SOP SL-05_Surface soil
	SCOPE AND APPLICATION
	EQUIPMENT AND SUPPLIES REQUIRED
	PROCEDURES




	4.12 SITE RESTORATION PLAN
	4.13 CONSTRUCTION CHECKLIST

	5 CONSTRUCTION QUALITY ASSURANCE
	5.1 SUBMITTAL MANAGEMENT
	5.2 PROGRESS MEETINGS
	5.3 INSPECTIONS, SAMPLING, AND VERIFICATION ACTIVITIES
	5.4 ARCHAEOLOGICAL MONITORING 
	5.5 CONSTRUCTION QA DOCUMENTATION AND REPORTING
	5.6 FIELD CHANGE DOCUMENTATION
	5.7 POST-CONSTRUCTION DOCUMENTATION

	Table 5-1. Construction Monitoring and Testing Requirements
	Table 5-2.  Required Chemical Analytes, Acceptance Criteria, Method, and Reporting Limitsfor Import Material
	Table 5-3. Additional Criteria to be Considered for Import Materials
	6 REFERENCES

	Appendix A_Agency Comments + Tracking Sheets.pdf
	App A_Agency Review Comments
	Table 1_Resubmittal Tracking
	Table 2_EPA Comment Response


