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Purpose/Overview:

The City of Bellingham, with technical support from the City of Seattle, is proposing a SAM-
funded project to address and reduce the impact of Polychlorinated Biphenyls (PCBs) on
Municipal Stormwater systems regulated by the Phase | and Phase || NPDES Permit. The
results of this research will provide guidance to Permittees across the State of Washington
as they work to limit PCBs in building materials from entering their regulated MS4s. The
research will evaluate the effectiveness of BMPs in reducing the impact of two known
sources of PCBs to the MS4: (1) “passive” contributions in stormwater runoff from PCB-
containing exterior building materials and (2) non-stormwater discharges from washing
PCB-containing building exteriors (referred to hereinafter as “active” contributions).
Ultimately, this study will facilitate a meaningful update to statewide guidance documents
and give jurisdictions the tools they need to better comply with PCB-related Permit
requirements.

Summary of Existing Knowledge and Justification for Next Research Steps

Elevated concentrations of PCBs in storm solids samples have been shown to directly
reflect inputs of PCBs from exterior building materials such as caulk, paint, concrete joint
materials, and sealants. When those building materials are degraded and released, they
deposit on the ground surface, become entrained during rain, and enter the stormwater
conveyance system. Over the past two decades, Seattle, Spokane, and Tacoma have
developed a number of methods to identify and trace sources of PCBs. The most
successful methods have proven to be collecting storm drain solids samples as well as the
use of a detection dog specially-trained to smell PCBs. The detection dog method, a rapid-
screening tool developed by Seattle Public Utilities and the University of Washington
Conservation Canine Program, has allowed Seattle to identify about 40 privately-owned
buildings with a high likelihood of containing detectable levels of PCBs on their exterior. In
addition, through Ecology-funded projects in 2025, Seattle used the detection dog to
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screen 90 City-owned buildings for PCBs. Through years of method development, pilot
studies, and experience screening hundreds of buildings, Seattle and its partners have
developed a strong understanding of how to find buildings with a high probability of
containing PCBs on their exterior, what building/renovation age has a higher risk of
containing PCBs, what style/types of structures more commonly contain PCBs. The
findings of this work informed Ecology’s “How to Find and Address PCBs in Building
Materials” Guidance Document (Ecology Publication 22-04- 024) which presents a method
for conducting a PCB building assessment, and is referenced in the Permit and Manual.

Finding PCB-containing buildings is no longer the main challenge in addressing this source
of PCBs to the MS4; we now have tools to find PCB-containing buildings. Rather, the
challenge that Permittees face is selecting and implementing the operational and
structural source control BMPs that most effectively — and ideally simply and cheaply -
remove PCBs from stormwater and non-stormwater that contacted PCB-containing
buildings, thereby preventing PCB-laden discharges to the stormwater conveyance system
and downstream receiving waters.

Addressing Source 1 - Passive Contributions:

This research will study the effectiveness of BMPs to remove PCBs in passive stormwater
runoff generated from commercial, industrial, institutional or residential multi-unit
buildings constructed or renovated between 1950 and 1980, the Permit-regulated date
range meant to target and limit PCB discharges. Additionally, this research will lead to
recommendations for BMPs that effectively limit PCBs from being discharged to
stormwater conveyance systems when buildings from that range are renovated or
demolished, which is an explicit Permit requirement’.

This study will build directly on previously completed research undertaken by multiple
jurisdictions including the City of Seattle and the City of Tukwila, described above. This
next phase of research will be able to effectively identify and target suspected sources of
PCBs to provide real-world case studies replicating conditions similar to those commonly
found in both Phase | and Phase Il jurisdictions throughout the state.

This assessment is prudent and timely primarily because of updates to the 2024 Phase |

and Phase || MS4 Permits that require Permittees to prevent and minimize PCBs in exterior
building materials from entering municipal stormwater drainage systems and downstream
waterways, regardless of a specific washing activity that could typically be classified as an

"Phase | and Il Permittees (2024 Permit conditions S5.C.9.e..xvi and S5.C.9.d.xvi, respectively) are required to
update (by 12/31/2027) and implement policies, practices and procedures to include Source Control BMPs to
minimize PCBs from entering the MS4 when preparing for and during the demolition or renovation of
Permittee-owned buildings).



illicit discharge. Ecology added PCB-specific language to four Source Control BMPs in the
2024 Stormwater Management Manuals (BMPs S424, S431, S438 and S451) designed to
prevent PCBs in exterior building materials from entering stormwater and were based on
various sources and local field experiences.? The approach deserves merit as the first
action-oriented tool in a Washington State-issued NPDES stormwater General Permit to
address sources of this persistent, bioaccumulative toxic pollutant in an attempt to limit
PCB-laden discharges to MS4s and receiving waters. However, the Source Control BMPs in
the Manuals are fairly general and no data exist to quantitatively determine the
effectiveness of those BMPs in capturing PCBs from stormwater runoff generated by
buildings known to (or suspected of) containing PCBs on their exterior. Through this study,
the City of Bellingham will test the efficacy of a range of readily available and relatively
inexpensive structural and operational BMPs in minimizing PCBs. Project findings will guide
Permittees and building owners to BMPs that can be effectively used around buildings,
within MS4 infrastructure (like catch basins), and/or when working near a discharge point to
the MS4, when they suspect or confirm that the exterior of a building contains PCBs.
Findings will also help Permittees, building owners, developers, and contractors decide
which BMPs to purchase and how to train staff to implement these practices in advance of
a building renovation or demolition, providing resources to support the Permit’s PCB-
related education and outreach requirements (Phase | condition S5.C.11.a.i.b; Phase Il
condition S5.C.2.a.i.b).

Addressing Source 2 - Active Contributions

As part of Illicit Discharges Detection and Elimination (IDDE) programs, Phase | and [l MS4
Permittees are likely to encounter the active washing (including pressure washing) of
buildings or sidewalks that may contain PCBs. Prior to the PCB-related changes in the 2024
MS4 Permits, building washdown was a conditionally allowable discharge, when
detergents were not used and water was minimized. As documented in both EPA and
Ecology guidance, it’s widely recognized that building washing and other maintenance
activities conducted on PCB-containing building materials likely leads to a greater release
of PCBs onto surrounding surfaces and into washwater, which, unless controlled, can
impact stormwater conveyance systems. Responding to these events involves more than
stopping work and preventing further discharges. It also requires addressing discharges
actively entering or moving through stormwater systems, by either the responding City

2The Manuals’ BMPs built on those included in Ecology’s “How to” Guidance Document, which were based
on a number of other sources, including the Federal Construction Stormwater General Permit, work
conducted in the San Francisco Bay Area, and the experience of Ecology’s PCBs in Building Materials Project
Team (which included members from Ecology’s Hazardous Waste Toxics Reduction Program, Ecology’s Water
Quality Program, and staff from the University of Washington and Seattle Public Utilities).



staff, the private building owner, the maintenance contractor/business, or a combination.
However, no data currently exist to determine the effectiveness of available BMPs in
capturing PCBs in washwater generated by building washing. Providing effective guidance
is a necessary missing piece of an environmentally-protective municipal response.

This project proposes to evaluate the effectiveness of field-deployable treatment devices
to limit or prevent the discharge of mobilized PCBs. The City of Bellingham will evaluate
treatment devices and identify appropriate BMPs and/or operational strategies to maximize
the removal of PCBs from washwater. Project outcomes will be applicable to the 2024 MS4
Permit’s IDDE requirements and appropriate forimplementation at jurisdictions across the
State. Evaluated runoff treatment devices will be selected based on availability,
affordability, ease of deployment, and adaptability to varying environmental conditions and
municipal uses, amongst other criteria.

Project Scope:

The City of Bellingham is proposing to contract with a qualified professional firm to
implement the Scope of Work through a state-compliant procurement process involving a
Request for Qualifications (RFP) or Request for Proposals (RFP). The proposed scope of
work would include:

1) Review of available field-deployable treatment devices and compilation of existing
quantitative PCB removal effectiveness data for those devices.

2) Assessment of Permittee-owned buildings to identify appropriate sampling sites for
field studies.

3) Identification of data gaps and data needs to assess BMP performance.

4) Implementation of strategic in-situ field studies (or laboratory testing) to fill data
gaps and collect viable effectiveness data via an Ecology-approved QAPP.

5) Development of a technical guidance document and proposed updates to (i) the
four PCB-relevant source control BMPs in the SWMMWW/SWMMEW and (ii)
Ecology’s “How to Find and Address PCBs in Building Materials” Guidance
Document.

6) Reporting and sub-deliverables associated with each task as described in the final
negotiated scope and agreement with Ecology and project partners.

Stormwater samples will be collected from up to ten known/probable PCB-containing
buildings (as sheet flow over the ground surface) and after moving through in-situ
treatment devices placed in or near catch basins or inlets when feasible. In some cases,
effluent may be created in a controlled environment such as a laboratory. The in-situ
devices selected will be off-the-shelf and readily available to the public, including but not



limited to: filter socks, proprietary and Stormwater Manual-defined media mixes, straw
wattles, cartridge-type filters, and others to be determined in the initial phases of the study.
During the evaluation phase, the City’s consultant will also recommend source
control/operational BMPs that should be evaluated, including those already in the Ecology
Stormwater Manuals, such as sweeping around buildings.

At each building/in-situ device set-up, pre- and post-treatment stormwater samples will be
collected during at least two and up to four storm events, addressing the “passive”
contributing source. Samples will be analyzed for total PCBs (Aroclors, via EPA Method
8082A) and conventional parameters including particle size and other relevant
measurements as determined in the QAPP. In addition, samples will be taken during an
active building washdown event at a building that is known to contain PCBs in exterior
caulking. The washdown scenario, addressing the “active” contribution, will be carefully
controlled whereby all discharges will be collected and prevented from moving
downstream through the MS4. This would result in a total of at least three, but up to five,
comparative data sets (i.e., 2-to-4 storm event runoff pre/post treatment datasets, plus 1
washdown pre/post treatment dataset). The consultant will then compare PCB data from
the pre- and post-treatment stormwater and washwater sampling events to determine their
effectiveness in reducing or eliminating PCB concentrations. Other variables could be
incorporated, such as sampling runoff from buildings with different types of PCB-
containing materials and sampling following different antecedent rainfall conditions, as
budget allows and in accordance with QAPP requirements. The City of Bellingham has as
many as seven Autosamplers available to support this project, along with associated
sampling equipment, to help manage the overall cost of preparing for this type of work.

The City of Bellingham has partnered with the City of Seattle as a technical lead and
previously-assessed Seattle-owned buildings will be accessible for this study. The City of
Bellingham would also propose a limited replication of Seattle’s previous research,
conducted as part of the preliminary assessments, at Bellingham-owned buildings
constructed or remodeled between 1950 and 1980. Partner agencies, including the City of
Tukwila who completed a PCB detection dog-aided screening assessment of their
buildings in 2025, may also offer suspected PCB-containing buildings for this study.

Proposed Outcomes:

Guidance Document:

This study and its findings will be used to develop technical guidance including a vetted list
of effective runoff treatment devices, their recommended use situations, and relevant
considerations for their deployment. Relevant applications would include both immediate



response to PCB discharges as well as short- and long-term retrofit planning for MS4
upgrades in areas where PCBs are likely to be part of the background stormwater runoff
profile. This guidance could be used to assist Permittees in making educated decisions on
appropriate BMPs including choosing the appropriate type of deployable treatment device,
procedures for situations where PCB presence is undetermined, and effective methods to
mitigate known or suspected PCB discharges into the regulated MS4 prior to entering
receiving waters. This data may also be helpful to Permittees’ Engineering, Facilities, and
Maintenance operations by providing best practices for small-scale demolition or
renovation activities which may not trigger more robust PCB management.

Materials developed in this study would be tailored to the needs of MS4 Permittees and
Ecology, with the specific intent of incorporating findings into an update of Ecology’s “How
to Find and Address PCBs in Building Materials” (Ecology Publication 22-04- 024) Guidance
Document, which provides a basis for the Permit’s and Manual’s PCB language.

Further, the findings will inform Ecology’s Water Quality Program regarding future updates
to the Stormwater Management Manuals for Western Washington and Eastern Washington.
The final report will include recommendations for proposed updated language to
applicable Source Control BMPs in the Manuals (S424, S431, S438 and S451).

Data Library:

This research will provide much-needed analysis for additional research by filling data gaps
and developing first-of-its-kind BMP effectiveness protocols for PCB management. This
study’s data library will include:

e Field-collected quantitative concentrations of PCBs in stormwater runoff from
buildings likely to contain PCBs on their exterior.

e PCB concentrations from washwater discharged from building wash-down and/or
pressure washing of suspected PCB source material.

e Technical PCB removal data for treatment devices from currently available scientific
literature and/or device manufacturer research, as available.

e Laboratory-validated concentrations of PCBs in post-treatment discharges.

PCB Disposal Evaluation:

This project will necessitate, as part of the study design and QAPP, a method by which to
collect and dispose of PCBs captured by BMPs and, likely, the BMP components
themselves which will be contaminated by PCBs (if they function effectively as a filter). This
practical evaluation and guidance are highly sought at this time and is of great interest and
need for jurisdictions employing solutions to PCBs in municipal stormwater. The



consultant for this project will be asked to develop a best-available-science based analysis
of disposal options and coordinate with public waste handlers, municipal wastewater
operators, and private companies associated with hazardous waste disposal as a key
component of this research project.

Key Deliverables:

e Literature review evaluating performance and feasibility for up to 20 BMPs.

e Datagaps report.

e Draft and Final QAPP.

e Fieldwork forms/logs/other documentation.

e Analytical data from up to four storm events and one simulated building washing
and/or pressure washing event.

e Presentation to the Stormwater Work Group to provide an overview of outcomes and
input on appropriate items to include in a guidance document.

e Finalreport, describing the study methods and results.

e Official guidance document summarizing the conclusions and recommendations
tailored for Permittee, business/building owners, and Ecology uses.

e Draftand final SAM Fact Sheet informed by project outcomes and feedback from
the project participants and the SAM team.

Project Team:

The City of Bellingham will be the lead on the project, administering the contract and
managing the prime consultant and other sub-consultants as necessary. The City has been
involved in multiple recent SAM studies, fully administering the Bioretention Hydrology
Performance Study Phase 1 completed in 2018 and actively participating in subsequent
phases of this project. Bellingham’s project manager will be Eli Mackiewicz, who also
managed the previous SAM study and has been engaged in SAM research advisory teams
for most of the last decade. The City of Bellingham has previously conducted multiple
research and evaluation projects that include field monitoring for pollutants of concern.
Recent examples include the development of the Phosphorus Optimized Stormwater
Treatment (POST) media which received Ecology TAPE Approval in February 2022, and the
Water Quality Infrastructure Prioritization (WQIP) project completed in 2023. These studies
were conducted with the intention of sharing outcomes with other Permittees to advance
knowledge and facilitate better permit compliance throughout the region, similar to SAM’s
goals. These projects were developed, managed, and delivered by the same team at the
City of Bellingham. The City will also have qualified laboratory staff involved in the project
to assist with developing and implementing the QAPP. The Public Works Department is fully
committed to implementing this project and will coordinate across its Natural Resources,



Wastewater, Facilities, Communications, and Operations Divisions to ensure efficient and
effective administration of the project.

The City of Seattle will act as subject matter expert and technical advisory lead for this
project. Seattle Public Utilities (SPU), a department of the City, currently leads the 6PPD-q
Street Sweeping SAM effectiveness study and has played an active role in the State’s
stormwater management community, including developing many of the BMPs in the
Stormwater Manuals, since the first Phase | MS4 Permit was issued. Jess Huybregts, with
Seattle Public Utilities, manages the City’s compliance with the Phase | MS4 Permit and in
2025 completed the dog-detection PCB study described above. Jess was a key member of
the Ecology’s PCBs in Building Materials Project Team who created the “How to” Guidance
Document, authored updates to the PCB Source Control BMPs in the 2024 Manuals, and
contributed to development of the PCB-specific updates in the 2024 Permits. Nathan Hart
has been an integral part of developing and refining Seattle’s Source Control program and
PCB-strategies for over a decade. Nathan has a wealth of experience collecting storm
solids samples, inspecting stormwater BMPs, working with laboratories, and managing and
using PCB data. Nathan will act as a technical expert in development of this study.

This project will convene a Technical Advisory Committee consisting of other interested
and knowledgeable experts and jurisdictions from both Western and Eastern Washington.
We currently have commitments from the Port of Seattle, and the Cities of Tukwila,
Kirkland, Pasco, and Spokane to participate in our TAC for this project.

Project Management Plan

The City of Bellingham will incorporate this projectinto its normal business, including
committing staff resources needed to manage the work, report progress regularly, and
administer the contract with the consultant and Ecology. This will be treated the same as
internal capital planning projects, with the project budget included as an expense in
approved budgets and the Ecology contract incorporated as offsetting revenue. This will
allow the city to apply its normal level of effort to this work utilizing pre-approved staff
resources and building this work into staff work plans well ahead of the start date and
directly incorporating the final scope of work into those work plans in future years.

Each item in the project scope will be written into a specific task (Task 1, Task 2, etc.), with
discrete deliverables (D1.1, D1.2, etc.) and specific budgets for each task. This scope will
be appended to any consultant contract and, ideally, will match verbatim with the scope
included in a contract with the Ecology SAM program.

The City of Bellingham will receive deliverables directly from the consultant, review and
approve them internally and in consultation with the project TAC, and pay for the work



directly as project proponent. Then, when those deliverables are accepted and approved
by Ecology and the SAM team, the City will invoice Ecology for the work necessary to
develop and deliver that item — as described in the to-be negotiated contract. These
invoices would include City staff time associated with the management of the project as it
relates to the deliverables and tasks completed in the billing period. Any amendments or
revisions of scope will be made in partnership with SAM staff with appropriate justification
and adherence to funding requirements for timeline, deliverable content, and specific
outcomes and items detailed in the final negotiated scope.

Communications and Outreach Plan

This project will include regular and timely communications with the Stormwater Work
Group, SAM staff, and the TAC. This would include a formal presentation to the Stormwater
Work Group and regular meetings of the TAC at strategic milestones throughout the
project. The City of Bellingham predicts that some outreach to other Permittees during the
early stages of the project may be advantageous to 1) identify locations where PCBs may
be present, 2) solicit suggestions for BMPs that could be useful to include in the study, and
3) explore different options for disposal of PCB-laden materials generally. This will likely be
conducted through communicating through the following channels:

e The Municipal Stormwater Caucus of the Stormwater Work Group, which is chaired
by Bellingham.

e The Stormwater Outreach for Regional Municipalities (STORM) group, of which
Bellingham and Seattle are participants both generally and in its PCB work group.

e The Washington Stormwater Center’s outreach list, upon agreement from WSC
staff, and/or MuniCon 2029 which is expected to be managed by the WSC.

e Other audiences, as requested, such as business associations, BMP vendors, or
others. Presentations and communications will be managed by municipal staff, so
no additional budget is needed for this work.

e Emailed communications administered by the SAM team, using the same list that
reaches Permittees for voting on these proposals.

Project Budget

The total expected cost of this project is $344;974 $369,468. Specific components, by task,
are shown in the attached “Figure 1: Detailed Draft Budget” table. Main cost considerations
include:

e Literature Review ($42,468), comprising of four process-driven deliverables plus a
final literature review report, developed with 160 consultant hours and a
coordination role conducted by the City of Bellingham as project manager



Study Planning ($67,740 $78,357), comprising of discrete milestones and four
process-driven deliverables, developed through one contract for services with
FieldLab, +16-150 consultant hours, and a communication and coordination role led
by the City.
Field Implementation ($109,;851$118,251), which includes field sampling of four
events at ten sites plus the simulated washing event, and associated laboratory
services. This budget assumes the purchase of new sampling equipment for three
sites, with the remainder utilizing City of Bellingham owned equipment. This
process will be managed with 120 consultant hours with oversight and coordination
by the City.
Reporting and Recommendations ($47,777), consisting of four deliverables and
coordination with SAM and the Stormwater Work Group, managed through 140
consultant hours with oversight and coordination by the City.
The budget contains two contingencies to ensure that adequate budget is allocated
to conduct the scope of work. These budget set-asides could be lessened in final
negotiations once the scope is more focused and real-time costs can be estimated.
o An escalator factor ($32,1460-$34,422) applied to the subtotal as a
percentage (12%) to account for this work occurring in 2028 and the
uncertainty of inflation, labor costs, and professional services cost
increases.
o An overall project administration cost (estimated at $44,997 $48,191, 15%)
to account for invoicing, changes in laboratory costs, infrastructure
modifications necessary to conduct the study, or other unknowns.

Project Schedule

The expected timeline of this project starts in September of 2026 and ends in April 2029.

Specific components, by task, are shown in the attached “Figure 2: Detailed Schedule”

table. Primary milestones include:

Negotiate SAM contract and hire consultant: September 2026 - March 2027
Literature Review: March —June 2027

Study Planning: June — October 2027

Field Implementation: One water year. September/October (first flush) 2027 -
October 2028

Reporting and Recommendations: September 2028 — February 2029
Quarterly Invoicing and Reporting to SAM: Quarterly throughout project

TAC Coordination: Seven periodic meetings between March 2027 — March 2029



e Stormwater Work Group Coordination: Up to three meetings between June 2027 -
April 2029



Figure 1: Detailed Draft Budget (Red Text has been updated in this Revision)

Draft Budget: Effectiveness of PCB Control by Available Best Management Practices

Task Title Item Unit Number | Cost I Extention Budget Notes
1 Catalog of Available BMPs (up to 20) 40 $ 22119 $ 8,848
Analysis of Public Performance Data Consultant Hours* 40 $ 221.19 S 8,848 | Fee sheet from current consultants, using
Literature Review |Analysis of Vendor-provided Performance Data 40 S 22119 $ 8,848 billing rate for "Engineer IV"
Draft and Final Literature Review 40 $ 221.19 S 8,848
Communications and Coordination Percentage 20% S 7,078
GRANT Task 2subtotal | § 42,468
2 Assessment of New Buildings for Study Contract with UW 1 $10,000.00 $ 10,000 |Estimates approx 40 hours of fieldwork
Development of Data Gaps Report 40 S 221.19 S 8,848 .
- - - Fee sheet from current consultants, using
Stlljdy De5|gfn forSlfmuIated V;Iashlni Event 20 S 22119 S 4,424 billing rate for "Engineer IV". Revised to
Selection of up to five BMPs for study include additi 140 h £
studv Plannin : A ¢ ltant H 60 $ 22119 S 13,271 include additiona ours for
y g implementation onsuftant Hours consideration of non-proprietary
Developm?nt ?f QAPP 100 $ 22119 $ 22,119 media/BMPs, Disposal Options Review,
TAC Coordination 105 22119 5 2,212 and inclusion of both into QAPP.
Creation of Forms and Staff Training 208 22119 $ 4,424
Communications and Coordination Percentage 20% S 13,060
GRANTTask3Subtotal [ $ 78,357
Influent and Effluent sampling of four storm Fee sheet from current consultants. usin
3 events at ten locations for up to five BMPs (two Consultant Hours 100 $ 22119 $ 22,119 |, . e Y ’ 8
R billing rate for "Engineer IV
sites each BMP) (2*4*10 = 80 samples max)
Purchase of ISCO sampler for three sites
Equipment purchase for sampling Site 3 $10,000.00 $ 30,000 | P
Field with battery and sample bottle
i Simulated Washing Event sampling (2*5=10) Consultant Hours 10 $ 22119 S 2,212 Fee sheet from current consultants, using
mu I Vi I =, u u . ’ s .
Implementation 8 pling billing rate for "Engineer IV"
Laboratory Tests for PCBs (inc. field blanks) Samples 120 S 420.00 S 50,400 |method 8082A. Revised to add duplicates
Fee sheet from current consultants, usin
TAC Coordination Consultant Hours 10 $ 221.19 $ 2,212 e B g
billing rate for "Engineer IV
Communications and Coordination Percentage 20% S 11,309 |no % on sample fees
GRANT Task 4Subtotal | $ 118,251
a Preliminary findings presentation to SWG 10 $ 22119 S 2,212
Draft Final Report 40 S 221.19 S 8,848
. Draft Guidance Document 40 $ 22119 S 8,848 | Fee sheet from current consultants, using
Reporting and ) Consultant Hours - - "
. TAC Coordination 10$ 22119 $ 2,212 billing rate for "Engineer IV
Recommendations |
Final Report 40 S 221.19 S 8,848
Final Guidance Document 40 $ 221.19 S 8,848
Communications and Coordination Percentage 20% S 7,963
GRANTTask5Subtotal | $ 47,777
Sub-Total| $286,854
Escalator to
12%| S 34,422
2028 dollars
Add'l Project
) 15%| $ 48,191
Admin
Total| $369,468




Figure 2: Detailed Preliminary Schedule

Preliminary Schedule: Effectiveness of PCB Control by Available Best Management Practices
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