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PCB Symposium | PCBs in Building Materials 

We’ll officially start at 9 am PT/12 pm ET
Informal networking in the breakout rooms 

1. Introduce yourself 

2. Why did you sign-up for the PCB symposium and what are you excited to learn 

about today? 

Navigating the workshop

• Update your name to include your pronouns and organization

• Message Marielle with any access needs

• Add questions to the Q&A or raise your hand and we’ll unmute you 



Agenda 

Time Pacific Time  Eastern Topic

09:00 am 12:00 pm Introduction

09:05 am 12:05 pm How to identify and address PCBs in building materials

Myles Perkins, Washington Department of Ecology 

9:35 am 12:35 pm Managing PCBs in priority building materials

Reid Bogert, San Mateo County 

10:05 am 1:05 pm Q&A 

10:30 am 1:30 pm  Break

10:40 am 1:40 pm PCBs in Building Materials 

Keri Hornbuckle, Iowa Superfund Research Program 

11:10 am 2:10 pm Managing PCBs in Vermont Schools 

Patricia Coppolino, Vermont Agency of Natural Resources 

Sarah Owen, Vermont Department of Health 

11:40 am 2:40 pm Q&A

12:00 pm 3:00 pm Closing



PCB Symposium
Cross Program Contaminant Working Group

BACKGROUND:

• Many estuaries (and river systems) are dealing with 

anthropogenic contaminants. Face similar challenges in 

this work.

• Share information on programs, projects, and best 

practices across regions to improve the effectiveness by 

which toxics contaminants are managed, controlled, and 

remediated.

• Initial focus on PCBs. Then poll those who are involved in 

contaminant management, and address the topics that 

are of interest

Map from Grasshopper Geography



Source Identification & Tracking
6.15

PCB Program Overviews
1.24 & 1.25

Learn More 

www.pugetsoundinstitute.org/about/cross-program-contaminant-working-group/
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Finding and Addressing Sources of PCBs 
in Building Materials
PCB Symposium 2023

Myles Perkins
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Agenda 1 The Issue

2 What Did We Do?

3 Work To-Date

• Early work

• Guidance

• How to estimate abatement projects

4 Proposed Next Steps
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The Issue

• Buildings built between 1950–1979 may contain PCBs

• Although regulated under TSCA, source control is necessary to 
prevent impacts to waterbodies

• Little guidance that addresses exterior building materials
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Common Building Materials 
Containing PCBs
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PCB Contamination Pathways
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Regulatory Context

Remediation waste vs. bulk product waste

• PCB remediation waste due to spills or releases are cleaned up and disposed 
of under WA State MTCA

• PCB bulk product waste derived from manufactured products are disposed of 
under 40 CFR 761.62 (Toxic Substances Control Act—TSCA)

• If it’s greater than or equal to 50ppm, you must address once 
characterized

• No good mechanism requiring owners to characterize before they abate or 
renovate their building materials

• If characterized and source identified, could trigger further investigation



Regulatory Context (continued)

Water Quality 
• Unlawful for any discharges to pollute state waters (RCW 90.48.080)

• Surface waters must be protected for their designated use, like 
recreation or aquatic life (WAC 173-201A)

• NPDES permits, like Municipal Stormwater permits, do not authorize 
discharges that would cause a violation of water quality standards. 



We Can Do More

• PCBs released into the environment 

via external building materials
• Expect they're released in higher 

quantities during unmitigated 

demolition or renovation

• Must be managed before they're 

disturbed or added to landfill
• Reduce leaching

• Reduce impact on human health from 

fishing
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What Did we Do?

• Awarded $373,000 by the Puget 
Sound Partnership in Fall 2020:
• Pursue PCB Chemical Action Plan (CAP) 

recommendations

• Establish PCBs in Buildings Taskforce

• Work with EPA to promote awareness of 
issue
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Goals

• Develop guidance for businesses 
and consultants to identify, 
characterize, and abate during 
demolition or renovation

• Estimate the cost to sample and 
abate

• Design and propose a PCBs in 
Building Materials Abatement 
Program 
• Recommend future actions

10



Early Work

• Narrative Review

• Focus Sheet

• Webpage
• Search: “ECY PCB buildings”



Guidance

1. Background and 
regulations

2. Steps to identify and 
characterize:
• Screen and inventory
• Sample and characterize

• Plan for demo or renovation

3. Abatement and waste 
management

4. Stormwater BMPs while 
awaiting removal



Steps to Identify and Characterize (part 1)

Screen and Inventory:

• Building age

• Building use and 
structure

• Other Details
• Suspect materials

• Dimensions

• Quantity



Steps to Identify and Characterize (part 2)

Sample and characterize

• Develop sampling plan

• Conduct representative testing

Greater than 50 ppm: TSCA

Less than 50 ppm: Other 
federal and state requirements

Bay Area Stormwater Management Agencies Association.



Abatement and Waste Management

• Prepare workplan

• Waste handling, storage, and 
disposal

• Abatement
• Stormwater protection

• Address exterior building materials

Building materials covered:
• Caulk and expansion joints

• Paints and Coatings

• Galbestos panels

• Miscellaneous materials



Stormwater 
BMPs While 
Awaiting 
Removal

 Training and 
awareness

 Coordinate with your 
municipality

 Plan for wet weather

 Inspect regularly

 Collect eroded 
materials

 Prevent PCB-
contaminated particles 
from migrating

 Cover materials

 Protect storm drain   
system

 Avoid washing

 Reconsider 
landscaping



How to Estimate Abatement Project Costs for PCBs 

in Building Materials (wa.gov)

• Potential plans and reports

• Best management practices

• Sampling and analysis

• Demolition and/or 
renovation

• Waste disposal and 
transportation

How to Estimate 
Abatement 
Project Costs

https://apps.ecology.wa.gov/publications/SummaryPages/2204036.html
https://apps.ecology.wa.gov/publications/SummaryPages/2204036.html


How to Estimate Abatement Projects

Assumptions

• Labor

• Materials

• Disposal

• Contractor Markups

Didn’t consider: Utilities, building height, sidewalk and street 
permits, noise restrictions, and others



Proposed Next Steps

• Education and Outreach

• Research and Data Collection
• Evaluate other building materials management programs (e.g. Lead, Asbestos)

• Map and identify high priority buildings 

• Conduct source tracing in stormwater systems 

• PCB abatement pilot study

• Measure the impact to stormwater runoff prior to and during abatement 
activities



Proposed Next Steps

• Incentives and Funding
• Leverage existing funding programs, such as NEP and the WQ Combined Funding 

Program, to conduct stormwater BMP effectiveness studies.

• Establish an incentive program for buildings that serve vulnerable populations.

• Policy
• Work with EPA to identify ways to reduce the regulatory burden on small businesses.

• Require investigation of potential PCB-containing materials as part of building permitting 
associated with re-development.

• Require businesses to investigate PCBs as part of Environmental Site Assessments (ESA) 
associated with property title transfer. 

• Add requirements to identify and manage PCBs in building materials in the next 
Washington State Construction Stormwater General Permit (CSWGP)



Thank you
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PCBs and Building Demolition

Managing PCBs in Priority Building Materials in the San Francisco 

Bay Area – November 1, 2023
Reid Bogert – San Mateo Countywide Water Pollution Prevention Program



Goals for Today’s Meeting

◼ Background: Why are PCBs a Problem?

◼ MRP 2.0 PCBs Building Demolition Requirements

◼ MRP 2.0 Tools and Guidance

◼ Overview of MRP 2.0 Demolition Permit Review Process

◼ MRP 3.0 PCBs Building Demolition Requirements

◼ MRP 3.0 Tools and Guidance

◼ Overview of MRP 3.0 Demolition Permit Review Process

◼ Questions
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Background – Why are PCBs a Problem?
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PCBs Were Manufactured From 1929 to 1979

4

60%

Transformer 

or 

Capacitor 

Oil 10%

Hydraulic 

and 

Lubricant Oil

25% 

Plasticizer 

(Paint, Caulk)

5% 

Miscellaneous 

Uses

Due to their 

chemical 

stability, PCBs 

were widely 

used during this 

period



PCBs in the Bay May Impact Human Health

◼ San Francisco Bay is impaired by PCBs 

concentrations in fish

◼ Concentrations increase as you move up the 

food chain

◼ Exposure results in cancer risk and other 

health concerns

5



Many Bay Fish Are Not Safe to Eat

Fish consumption 

advisories led to the 

development of a pollution 

“diet” for PCBs known as a 
Total Maximum Daily Load 

(TMDL).

6



The SF Bay TMDL Identified Many Legacy Sources 

◼ The TMDL analyzed all 

legacy sources

◼ Stormwater was 

identified as the largest 

source 

⚫ TMDL seeks 90% 

reduction in stormwater 

sources

⚫ Building demolition was 

identified as a major 

source to urban 

stormwater

7



Numerous Actions Underway to Improve Water Quality 

in SF Bay

◼ Industry and the military are cleaning up “hot-spot” sites
◼ Dredgers are testing Bay sediments and properly disposing of 

materials with high levels of PCBs

◼ Municipal wastewater treatment plant operators are using 

advanced methods to test for PCBs in treated wastewater 

◼ Municipalities are reducing PCBs in runoff by:

⚫ Identifying source properties for abatement

⚫ Developing green infrastructure

⚫ Developing programs to manage PCBs in building materials during 

demolition

8

Monitoring and data analysis will be used to review the underlying science and efficacy of this work. 



Municipal Regional NPDES Permit 2.0 Requirements

9



MRP Provision C.12.f: Manage PCBs-Containing 

Building Materials During Demolition

◼ Developed protocol to manage PCBs-containing 

materials during demolition

⚫ Ensure PCBs are not discharged to storm drains when 

applicable buildings are demolished

⚫ Include a method for identifying applicable buildings 

prior to demolition

⚫ Provide for the necessary authority to implement the 

program

◼ Applicable to buildings constructed/remodeled 

between Jan 1, 1950 & Dec 31,1980

⚫ The requirements do not apply to wood frame buildings 

or single family residences

◼ Programs were implemented on July 1, 2019

10
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Each Program Requires the Following Components

Necessary Components of a Successful Program

A mechanism to establish municipal authority (e.g., ordinance, 

resolution or policy)

CEQA Notice of Exemption

Application package for demolition permit applicants (e.g., with 

forms, instructions and process flow chart)

A building survey protocol for applicants

A cost recovery mechanism to comply with MRP Provision 

C.12.f. (if desired)

A process to train relevant staff to implement the new program

A process to submit completed data forms to BASMAA and/or 

the countywide stormwater program

12

BASMAA prepared 

model documents to 

support all program 

components. 



BASMAA (now the Bay Area Municipal Stormwater 

Collaborative) Developed Guidance and Materials

◼ Identified the high priority PCBs-containing building materials

◼ Developed a protocol for managing PCBs-containing materials 

during building demolition

◼ Developed model regulatory processes that can be incorporated 

into the building demolition permitting process 

13

Key project elements were vetted 

through a Technical Advisory Group 

that included representatives from EPA, 

DTSC, the Regional Board, industry, 

and municipalities. 



Key Definitions

◼ Demolition
⚫ Demolition means the wrecking, razing, or tearing down of any structure. 

The definition is intended to be consistent with the demolition activities 

undertaken by contractors with a C-21 Building Moving/Demolition 

Contractor’s License
◼ Priority Building Materials

⚫ Priority building materials are: caulk; thermal or fiberglass insulation; 

adhesive mastics; and rubber window gaskets

◼ Applicable Structures

⚫ Applicable structures are defined as structures built or remodeled between 

1950 and 1980, except that wood framed structures and single-family 

residential structures are not applicable structure regardless of the age of 

the building
14



Five Priority Building 

Materials

15

Note that fluorescent light ballasts, polyurethane foam 

furniture, and Askarel fluid used in transformers, all of 

which may contain PCBs, are typically managed during 

pre-demolition activities under current regulations and 

programs that require removal of universal waste and 

outdated transformers. For this process it is assumed that 

those materials will be evaluated and managed under 

those existing programs.

Caulk/Sealants/Adhesives:

• Caulk

• Rubber Window Gaskets

• Mastic

Insulation:

• Thermal

• Fiberglass



Municipality 

establishes PCBs 

building demo 

requirements

• adopts legal 

mechanism

• notifies applicants

Applicant 

conducts 

PCBs 

screening 

assessment
Applicant reports 

concentration and estimates 

volume of PCBs-containing 

priority building materials and 

submits self-certified form to 

municipality.

Applicant follows applicable 

federal and state laws.

PCBs

≥50 ppm

“Non-applicable 

structure” or PCBs
<50 ppm*

Applicant submits self-

certified form to municipality. 

No further requirements for 

the  PCBs Demolition 

Program.

MRP 2.0 Implementation Process Overview

* Building owners may still have PCBs obligations 

under federal or state laws, but this is outside the 

PCBs Demolition Program

16



Applicant Role in the Process

◼ Completes and submits Assessment Form

⚫ Building is “screened out” – “non-applicable structure”; or PCBs <50 ppm
⚫ Building is “screened in” – found PCBs ≥50 ppm

◼ “Screened Out” 
⚫ Demolition follows normal process

⚫ Building owners may still have PCBs obligations under federal or state 

laws, but this is outside the PCBs Demolition Program

◼ “Screened In”
⚫ Building owners follows state and federal laws regarding abatement and 

disposal of PCBs-containing materials and wastes

17



Steps For Applicants
What They Must Consider and Do Prior to Obtaining Demolition Permit

18
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Applicant Package

◼ Process overview

⚫ Background information

◼ Applicant instructions

⚫ Direction on completing the 

form questions

◼ Process flow chart

◼ Assessment form 

(Application) 

◼ Supporting information 

20



Protocol for the PCB 

Evaluation Before Demolition

◼ Section 3.1: identifies priority materials 

to be tested

◼ Section 3.2: describes PCBs sampling 

procedures

⚫ Equipment

⚫ Frequency

⚫ Analysis and preservation

⚫ Quality Assurance and Quality Control 

Check List

◼ Appendix B: provides photo examples 

of the priority materials

21



Notices to 

applicants: 

This is not 

the only 

program 

regulating 

PCBs

22



Recommend Building Owners That Identify PCBs in 

Their Buildings Review EPA Information

23

https://www.epa.gov/pcbs/pcb-facility-

approval-streamlining-toolbox-fast-

streamlining-cleanup-approval-process

https://www.epa.gov/pcbs/pcb-facility-approval-streamlining-toolbox-fast-streamlining-cleanup-approval-process
https://www.epa.gov/pcbs/pcb-facility-approval-streamlining-toolbox-fast-streamlining-cleanup-approval-process
https://www.epa.gov/pcbs/pcb-facility-approval-streamlining-toolbox-fast-streamlining-cleanup-approval-process


Municipal Regional NPDES Permit 3.0 Requirements

For Applicants and Municipalities
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Municipality 

enhances PCBs 

building demo 

program

• Legal mechanism

• Notify applicants

• Updates application

Applicant 

conducts 

PCBs 

screening 

assessment
Applicant reports 

concentration and estimates 

volume of PCBs-containing 

priority building materials and 

submits self-certified form to 

municipality. Applicant follows 

applicable federal and state 

laws. Applicant certifies that 

they will make the required 

notifications.

PCBs

≥50 ppm

“Non-applicable 

structure” or PCBs
<50 ppm*

Applicant submits self-certified 

form to municipality. No further 

requirements for the  PCBs 

Demolition Program.

MRP 3.0 Process Changes Overview

* Building owners may 

still have PCBs 

obligations under federal 

or state laws, but this is 

outside the PCBs 

Demolition Program
25

Municipal Follow-up:
• Receive hazardous waste manifests

• Receive notice of start of demolition

• Inspect demolition sites

• Enhance construction site control 

program



Overview of MRP 3.0 Requirements for Applicants

1. Updates in Applicant package

⚫ Notifications

⚫ Certifications

2. Responding to Municipal inspectors and possible increased 

inspections

3. Possible additional BMPs required by municipality

26



Updates to 

Applicant Package

◼ If Applicant has applicable structures and 

concentrations of PCBs ≥ 50 ppm, required 
to certify that they will notify regulatory 

agencies at various stages

◼ Consequences for non-compliance are now 

detailed

◼ Applicant must make determinations on 

whether advance approval from US EPA is 

required

◼ Alerted that municipality now has additional 

inspection and BMP requirements

27



MRP 3.0 – Notification details in Applicant package

IF the site has applicable structures and contains building materials 

with PCBs concentrations ≥ 50 ppm, must certify that they will:
◼ Notify the Municipality, the SF Regional Board, and US EPA five 

working days in advance of the start of demolition;

◼ Within five working days after demolition is complete, notify the 

Municipality of the actual date of completion;

◼ Within five working days of it being determined, notify the Municipality 

whether advance approval from the US EPA is required for the site;

◼ Within five working days of it becoming available, submit hazardous 

waste manifest for the disposal of the PCBs materials to the 

Municipality, if advance approval is determined not to be required.
28



Yes

Yes

Yes

PCBs in Priority Building Materials Screening Assessment  Process 

May 2023 update (for MRP 3.0)

Do representative  

sample results or 

records  show 

PCBs 

concentrations 

≥50 ppm in one or 

more priority 

materials?

Positive screening
Applicant submits screening form and any required supporting documents to municipality. 

Municipality issues demolition permit in accordance with municipal procedures. The exact 

order of the below steps may vary depending on the site.

PCBs Screening Assessment is complete. Applicant submits screening form and any required 

supporting documents to municipality and municipality issues demolition permit in accordance with 

municipal procedures. See Notes Regarding Federal and State PCBs Regulations.

Is the building to be 

demolished wood 

framed or a single-family 

residential building?

Was the building to be 

demolished constructed or 

remodeled between  

January 1, 1950 and  

December 31, 1980?

No

No

Applicant conducts representative sampling of priority building 

materials consistent with the methods outlined in Protocol for 

Evaluating Priority PCBs-Containing Materials before Building 

Demolition (2018, revised November 2019). Applicant may also 

use available records specific to the priority building materials 

found in the building to determine PCBs concentrations. Please 

refer to Part 3 of the PCBs Screening Assessment Form.

Is the proposed 

demolition a 

complete demolition 

of the entire 

building?

No Yes

If PCBs concentrations ≥50 ppm were found, MRP Provisions C.12.g.ii (3) and (4) require 

municipalities to enhance their construction site stormwater program. These requirements 

may require the implementation of enhanced erosion control, sediment control, and good 

housekeeping BMPs to minimize migration of PCBs into the storm drainage system during 

demolition. Check with the municipality issuing the demolition permit for BMP requirements. 

Additionally, the site may be inspected more frequently to ensure the proper implementation 

of the BMPs. As noted in Part 4, keep the municipality informed of the demolition schedule.

Follow applicable federal and state requirements for notification and abatement. See Notes 

Regarding Federal and State PCBs Regulations.

Notify municipality, the San Francisco Bay Regional Water Quality Control Board, and U.S. 

EPA at least five working days in advance of the start of the demolition.

Within five working days of it being determined, notify municipality whether advance approval 

from the U.S. EPA is required for this site.

START

If you determine that advance approval from the U.S. EPA is not required for this site, submit 

the hazardous waste manifest for the disposal of PCBs materials to municipality within five 

working days of it becoming available. If advance approval from the U.S. EPA is required for 

this site, submittal of the hazardous waste manifest is not required.

Within five working days after the demolition is complete, notify municipality of the actual 

demolition date(s).

No Yes



Overview of MRP 3.0 Requirements for Permittees

1. Required to inspect applicable structures (demolition sites) with 

PCBs-containing building materials (detection of ≥ 50 ppm) 
during the rainy season (starting 10/1/23) to ensure that effective 

controls are used to prevent discharges. 

[see Provision C.12.g.ii(3)]

2. Required to enhance municipal construction site control 

programs (effective 7/1/23) to minimize migration of PCBs into 

the MS4 during demolition activities any time of the year. 

[see Provision C.12.g.ii(4)]
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BAMSC Guidance for Construction Site Control Program 

Enhancements (for Demolition Sites)

◼ Technical Memorandum

◼ Baseline Program (TM Table 1)

⚫ Inspect once during the wet season during demolition

⚫ If site falls under C.6.e Construction Site Inspection Program (i.e., ≥ 1 acre, 
hillside site, or high priority site) monthly inspections also apply

◼ Enhancement Options (TM Table 2)

⚫ Additional Inspections (Dry season, Wet season or Pre-demolition)

⚫ Require BMPs

o Street sweeping daily during demolition

o Street sweeping daily during all phases of construction

o Cover demolition debris with impermeable liner during wet season (CGP BMP*)

o Cover demolition debris with impermeable liner during wet and dry season

o Establish set of BMP requirements for demolition projects and review SWPPP
31



BAMSC Guidance for Construction Site Control Program 

Enhancements (for Demolition Sites)

◼ Establish Set of BMP Requirements (TM Table 3)

⚫ Erosion Control

⚫ Run-on and Runoff Control

⚫ Sediment Control

⚫ Good Site Management

o Dust Control

o Waste Management

o Materials Management

⚫ Non-stormwater Management

32



BAMSC Guidance for Construction Site Control Program 

Enhancements

◼ Establish Set of BMP Requirements (TM Table 3)

⚫ Erosion Control

o Provide temporary soil stabilization with hydroseeding, soil binders, or erosion 

control blankets for all disturbed soils within 14-days of the area becoming inactive.

o Provide temporary soil stabilization with erosion control blankets or geotextiles 
disturbed soils in the demolition zone when rain is predicted.

o Use water and/or dust palliatives to manage dust during the demolition process. 

Dust control water must be managed to prevent runoff or collected for proper 
disposal.

⚫ Run-on and Runoff Control

o Use earth dikes, drainage swales and/or other controls to direct run-on away from 
demolition site and debris storage areas. 

o Use earth dikes, drainage swales and/or other controls to direct runoff from the site 
to sediment controls.

33



BAMSC Guidance for Construction Site Control Program 

Enhancements (Continued)

◼ Establish Set of BMP Requirements (TM Table 3)

⚫ Sediment Control

o Install site perimeter controls (e.g., wattles, silt fences) around the project site. 

o Install perimeter controls (e.g., wattles, silt fences) around the demolition area and debris 
management areas. 

o Install stabilized entrances to minimize sediment track-out.

o Sweep streets and pavement on the project site and adjacent streets using vacuum or 

regenerative air sweepers to effectively remove sediment, dust, and debris.

o Install inlet protection at all on-site and off-site storm drain inlets that receive project runoff. 

⚫ Good Site Management

o Dust Control - Use manual tools or tools that employ misters, e.g., wet sanders to generate 
lower dust volumes. Water must be collected for proper disposal.

o Dust Control - Construct work containment zones to prevent spread of potentially 

contaminated dust – use plastic sheeting, vacuum, and/or install a decontamination area.
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BAMSC Guidance for Construction Site Control Program 

Enhancements (Continued)

◼ Establish Set of BMP Requirements (TM Table 3)

⚫ Good Site Management

o Waste Management - Cover demolition debris with an impermeable liner or place 

into covered leak tight debris bins. 

o Waste Management – Properly dispose of wastes (debris, liquid, and BMPs). 

Maintain waste disposal records (e.g., manifests, bills of lading) and submit to the 

local agency and EPA as required.

o Materials Management - Decontaminate equipment before storing outdoors or using 

in other parts of the project. 

⚫ Non-stormwater Management

o Contain decontamination water in covered leak-tight containers inside a building or 

inside secondary containment.
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Ramping Up

◼ Preparation for for July 1, 2023 Deadline:

⚫ Determine task responsibilities:

o Demolition Phase Inspector (e.g., C.6 Inspectors, Building Inspectors, Public Works etc.)

o PCBs Program Coordinator (for waste manifests, EPA coordination/reporting)

o Engage Chief Building Official, Legal Counsel

o Create timeline/schedule for flow of information/documentation (e.g., notification internally 

between municipal staff and departments)

⚫ Brief municipal leaders, as needed

o Advise City/Town Manager, Building Official, Public Works Director

⚫ Revise applicable permit processes (demolition, building)

o Work with staff to determine whether you need a new process or can integrate questions into 

an existing process

o Amend C&D recycling process, if needed.

o Revise tracking methods, as needed.
36



Annual Reporting Requirements

◼ Annually Report 

◼ Number of applicable structures applied for demolition permit  

⚫ Running list of applicable structures that applied for demolition permit 

since July 1, 2019, number of samples, and PCBs concentrations

⚫ For each applicable structure, with PCBs ≥50 mg/kg: project address, 

demolition date, and brief description of PCBs-containing materials

⚫ For each structure that was constructed or remodeled between the years 

1950 and 1980 and requires emergency demolition: address, date building 

was constructed, and date of demolition

37



Annual Reporting Requirements

◼ Beginning w/2024 Annual Reports

⚫ Whether the site was inspected during demolition 

⚫ For cases where notification/advance approval from U.S. EPA is not 

required, and were approved for demolition after June 30, 2023, the 

hazardous waste manifest prepared for transportation of the material to a 

disposal facility 

◼ 2026 Annual Report only

⚫ Submit an evaluation of the effectiveness of the protocol for controlling 

PCBs during building demolition as well as supporting data 

⚫ Permittees may submit for use in the subsequent permit term an updated 

assessment methodology and data collection program 
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Questions/Discussion

Reid Bogert – Stormwater Program Director

San Mateo Countywide Water Pollution Prevention Program

City/County Association of Governments of San Mateo County

rbogert@smcgov.org

www.Flowstobay.org

mailto:rbogert@smcgov.org
http://www.flowstobay.org/
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Airborne PCBs: Sources, Exposures, Toxicities, Remediation
Metabolism

^



1) PCB congeners found in air; 
2) Adolescents;
3) Processes that affect and are affected by the metabolism of PCBs; and
4) Prioritization of most important contributors to human health risk. 

https://iowasuperfund.uiowa.edu/





ISRP ANALYTICAL CORE



MY FAVORITE AIR SAMPLER IS THE  PUF-PAS

IT CAPTURES THE ENTIRE SUITE OF PCB CONGENERS IN AIR

But what is the volume of air collected by a passive sampler?



EFFECTIVE VOLUME FOR PCBS COLLECTED WITH PUF-PAS

Effective air volume is congener-specific

https://pufpasvolume.org/

Persoon, C.; Hornbuckle, K. C., Calculation of passive sampling rates from both native PCBs 

and depuration compounds in indoor and outdoor environments. Chemosphere 2009, 74, (7), 

917-923. https://doi.org/10.1016/j.chemosphere.2008.10.011

Petrich, N. T., Spak, S. N., Carmichael, G. R., Hu, D., Martinez, A., Hornbuckle, K. C. (In 

Press) Simulating and explaining passive air sampling rates for semi-volatile compounds on 

polyurethane foam passive samplers. July 25, 2013 Environmental Science & Technology. 

https://doi.org/10.1021/es401532q 

Herkert, Nicholas J, Martinez, Andres, Hornbuckle, Keri C, A Model Using Local Weather Data 

to Determine the Effective Sampling Volume for PCB Congeners Collected on Passive Air 

Samplers. Environmental Science & Technology, 2016 July, 50:6690-7. 

https://doi.org/10.1021/acs.est.6b00319 

Herkert, N.J., S.N. Spak, A. Smith, J.K. Schuster, T. Harner, A. Martinez, and K.C. 

Hornbuckle, Calibration and evaluation of PUF-PAS sampling rates across the Global 

Atmospheric Passive Sampling (GAPS) network. Environmental Science: Processes & Impacts, 

2018. 20(1): p. 210-219. https://doi.org/10.1039/c7em00360a 

OUTDOORS:

Herkert, N.J. and K.C. Hornbuckle, Effects of room airflow on accurate 

determination of PUF-PAS sampling rates in the indoor 

environment.  Environmental Science: Processes & Impacts, 2018. 20(5): p. 

757-766. https://doi.org/10.1039/c8em00082d 

INDOORS:

https://pufpasvolume.org/
https://doi.org/10.1016/j.chemosphere.2008.10.011
https://doi.org/10.1021/es401532q
https://doi.org/10.1021/acs.est.6b00319
https://doi.org/10.1039/c7em00360a
https://doi.org/10.1039/c8em00082d


Environ. Sci. Technol. 2017



INHALATION IN SCHOOLS IS AS LARGE AS DIETARY EXPOSURE

Environ. Sci. Technol. 2020



https://youtu.be/rVUvoUVu7Uc

https://youtu.be/rVUvoUVu7Uc
https://youtu.be/rVUvoUVu7Uc


We used polyurethane foam passive air samplers to measure 

airborne PCBs in nine classrooms in one school

1

1



Environ. Sci. Technol. 2021



We invented the Polyurethane Foam Passive Emission Sampler (PUF-PES) 

to study emissions of PCBs from building materials

Jahnke, J.C. and K.C. Hornbuckle, PCB emissions 

from paint colorants. Environmental Science & 

Technology, 2019, 53 (9), pp 5187–5194, 

https://doi.org/10.1021/acs.est.9b01087

Herkert, N.J., J.C. Jahnke, and K.C. Hornbuckle,

Emissions of Tetrachlorobiphenyls (PCBs 47, 51, and 

68) from Polymer Resin on Kitchen Cabinets as a 

Non-Aroclor Source to Residential Air. Environmental 

Science & Technology, 2018. 52(9): p. 5154-5160. 

https://doi.org/10.1021/acs.est.8b00966

https://doi.org/10.1021/acs.est.9b01087
https://doi.org/10.1021/acs.est.8b00966


Environ. Sci. Technol. 2023



The EPA currently does not have regulations for airborne PCBs in schools. But 

Vermont does.

State of Vermont, Feb, 2022

US. EPA



University of Iowa 
sampling timeline

17

2020 2021 2022 2023

Burlington High School 
shut down due to PCBs

Vermont: new PCB action 
levels and passes law to 
measure airborne PCBs in pre-
1980 schools

University of Iowa team 
begins sampling VT 
schools

19 schools and ~500 
samples 



Environ. Sci. Technol. 2023
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Polyurethane foam passive air sampler 

(PUF-PAS)

Polyurethane foam passive emission 

sampler (PUF-PES)

Steel bowls

PUF

Aluminum foil

Glass Petri 
dish

PUF



Iowa Superfund Research Program (ISRP)

1. Review previous reports from Vermont consultants and 

laboratories

2. Place PUF-PAS and PUF-PES in school.  Retrieve ~ month later

3. Analyze for all 209 PCBs by GC/MS/MS

4. Report preliminary findings – generally qualitative

5. Report draft full report

6. Provide full report, including data to Vermont, alert schools of its 

availability

Protocol for collecting and reporting Vermont school PCB data
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Preliminary Results from Polyurethane Foam Passive Emission Samples (PUF-PES)



Full Report: Written and Data



Full Report: Written and Data



Full Report: Written and Data



Full Report: Written and Data



Full Report: Written and Data



• Pre-K – 6th grade

30,000 ng m-2 d-1 96 – 180 ng m-3



Congener 
emissions are a 
function of 
volatility



Emissions from glass blocks is due to Aroclor 1254



Congener similarity evaluated using cosine theta
34



Conclusions:

1. Schools are a big PCB exposure scenario.

2. PCBs are not banned from use in schools.

3. PCBs in school air do not decrease if material is 

not removed.

4. Air is an important exposure route.

5. PCBs are not just carcinogens but also 

neurotoxins associated with ADHC.

6. PCB metabolites are important contributors to 

toxicity.

7. Lower molecular weight PCBs are not harmless.

8. The Superfund legislation (SARA) does not 

provide support for PCB removal in schools.  

Who will pay?





PCB Testing 

in Vermont Schools

Trish Coppolino, Department of 

Environmental Conservation



What are PCBs?

• PCBs = polychlorinated biphenyls

• PCBs were manufactured between 1930 – 1979

– During this time an estimated 1.5 billion pounds of 

these industrial chemicals were produced in the US

• Monsanto Corporation was the sole producer 

of PCBs in the US

– Production was banned by EPA in 1979

2



Why Test for PCBs in Schools?

• PCBs were used in hundreds of industrial and commercial 

applications including: caulking, paint, fluorescent light 

ballasts, window glazing, ceiling tiles, spray-on fireproofing, 

floor finishes, mastics (glue or resin) and carbonless copy 

paper.

• Effects of PCB exposure to children can have the most 

health effects. 

• Schools have become one of largest sources of PCB impacts 

to students and staff.

• PCBs were found at high levels when Burlington High 

School was tested as a part of a renovation (more on this).

3



Burlington High School

▪ August 17, 2020, Spill Team notified of a 
release of PAHs and PCBs (>50PPM) in 
soil above standards.  PCBs attributed to 
building materials.

▪ August 19, 2020, Agencies request IA 
sampling….working through who has 
regulatory authority  - EPA?  VDH?  DEC?

▪ September 1, 2020, approve workplan 
for IA sampling.

▪ September 9, 2020,  preliminary data 
received.

▪ Indoor Air concentrations Range from 
ND-6,300 ng/m3.

▪ September 10, 2020, all classes go 
remote.

* Remember this was after all classes were remote from March 2019 to June 2020



Vermont PCB History and 

Legislation

• H.439 (Act 74) (2021)
– Legislation requires that all public, approved and recognized 

independent schools constructed or renovated before 1980 must 
conduct indoor air sampling for PCBs. DEC was provided $4.5 
million fund the sampling. Change Definition of Release.

– “Release” also means the intentional or unintentional action or 
omission resulting in the spilling, leaking, emission, or disposal of 
polychlorinated biphenyls (PCBs) from building materials in a building 
or structure.

• H.747 (Act 78) (June 2023)
– States that mitigation and remediation costs as part of the testing 

program are 100% reimbursable from AOE ($13M)

5Vermont Departments of Environmental Conservation and Health



Vermont Team Partners and PCB 

support group started July 2021

• VT DEC
– Nine project managers 

• Health
– Sarah Owen, Danielle Allen, Pamela Wadman

• VT AOE
– Jill Briggs Campbell

• US EPA Region I
– Kim Tisa (before retirement), Katherine Woodward, Dan Wainberg, Matthew 

Rigdon



How is Testing of Vermont Schools 

being Approached?
• Sampling, mitigation, and cleanup follows the existing process used by DEC for 

investigating and remediating contaminated properties for any hazardous 

material release. This process has DEC oversight for all steps in the process.

• Sampling at each school will be representative

• VDH derived Screening Levels, School Action Levels (SALs) and Immediate 

Action Levels (IALs) to prioritize the need for action when PCBs are detected

– PCB levels in the indoor air of schools should be kept as low as possible

– SALs indicate when schools need to identify and abate potential sources of 

PCBs inside their buildings

– IALs indicate the need for immediate, emergency corrective actions to 

reduce exposure. In order of priority, these actions are: 

• Eliminating the use of rooms where samples exceed the IAL; 

• Limiting the amount of time the space is used; and then 

• Deploying mitigation measures to reduce PCB concentrations in 

indoor air.

7



The “Built” Program
VTDEC Health AOE

Hire Consultants/hold 
technical meetings

Develop School Action 
Levels (SAL)

Coordinate and help with 
school communications

Prepare Technical 
Documents/FAQs (team)

Develop Immediate 
Action Levels (IAL)

Reimburse Schools for 
work conducted

Build a PCB database 
(team)

Develop Occupancy 
Options for Schools

Use Pre-approved Env. 
Consultants (BGS)

VAEL School Meetings (team)

Contract with University 
of Iowa (funded by 
DEC/Health)

Develop Communication 
Letters (team)

Regulatory 
Process/WPCE, etc

Coordination with EPA 
(technical/MOA)



School Action Levels

• School Action Levels Immediate Action 
Levels (ng/m3) 

Pre-K K-Grade 6 Grade 7 to 

Adult

School 
Action Level

30 ng/m3 60 ng/m3 100 ng/m3

Immediate 
Action Level

90 ng/m3 180 ng/m3 300 ng/m3



How the Program Works

1. Survey to schools

2. Prioritize schools and set sampling schedule   
https://dec.vermont.gov/sites/dec/files/wmp/Sites/schedule_website.pdf

3. Assign consultants and DEC staff to school 

districts/private schools

https://dec.vermont.gov/sites/dec/files/wmp/Sites/schedule_website.pdf


How the Program Works (cont)

4. Consultant:

– Contacts school to schedule date/time for 

inventory

– Submits WPCE to DEC to conduct inventory (DEC 

approves)

– Conducts full building inventory of all spaces

– Provides DEC with grouping of spaces and WPCE 

to conduct IA sampling (DEC approves)

– Schedules IA sampling with school *school



How the Program Works (cont)

5. IA results received:

– DEC reviews IA results, QC and upload 

– Upload notifies Health 

– Health evaluates data and provides occupancy 

options for school

– Occupancy options letter sent to school

– DEC/Health/AOE meet with school 



How the Program Works (cont)

6. School:

– Joint Letter/occupancy options letter received

• 10 days to notify DEC what occupancy option they 

have selected

– School send letter to community about findings

– Data is public 10 days from receipt



How the Program Works (cont)

7. School:

– School is responsible to hire consultant to 

identify source of PCBs

– DEC reviews/Approves WPCE for SI/Cleanup

– AOE reimburse schools for approved costs

8. DEC work towards SI/Cleanup

- sample building materials that may contain PCBs

- work towards cleanup in compliance with DEC/EPA
*MOA with EPA and guidance documents



What the inventory/Grouping 

looks like



What the Inventory/Grouping 

looks like



BFUHS Grouping

17Vermont Departments of Environmental Conservation and Health



What does IA Sampling Look 

Like
• Number of samples:

– Groups with multiple spaces shall sample, at a 

minimum, 30% of spaces in each group.

• Analytical/Sampling:

– 24 hour sampling event

– TO-10A (5L/min)

– EPA method 8082 

– RL of 10ng/m3 or below



Picture of Indoor Air Sampler 

for PCBs

19Vermont Departments of Environmental Conservation and Health



University of Iowa Superfund 

Research Program



Funding – Sampling Indoor Air

• Average Inventory ($,700-$16,000)

• Average Indoor Air Sampling ($11,000 - $30,000)

• Estimated Building Material Sampling ($10,000-

$300,000)

• Estimated Cleanup ($50,000 -$18M)

21



Funding – Assessment and 

Mitigation
• Mitigation measures are immediate/interim steps to reduce or offset known 

negative effects. Common measures for mitigating PCB levels in indoor air 

include: 

– Increasing ventilation

– Providing or increasing air filtration

• Mitigation is coupled with investigation and building materials testing to 

identify PCB sources

– Important because often source(s) of the PCBs are not immediately 

evident 

– Access to funding is essential to responding quickly to exceedances of 

established action levels

22



Funding – Remediation

• Remediation measures are intended to permanently address 

identified sources of PCB contamination. Common measures 

for remediating PCB levels in indoor air include: 

– Upgrading air handling/ventilation systems

– Isolating/encapsulating suspected or known PCB source(s)

– Removing and properly disposing of PCB-containing 

building materials

• Current funding: $13M for schools 

(assessment/mitigation/cleanup)

• $16M for BHS

23



Funding – Remediation 

• All activities that are approved by DEC as a part of the 

Corrective Action Plan are eligible for funding.

• AOE will administer grants through its existing grant 

management process. DEC will oversee work and payment 

will be made on a reimbursement basis after DEC approval of 

work.

24



What we are learning

Number of 

schools 

requiring 

testing

Number of 

schools where 

inventories 

have been 

approved by 

SMS to 

conduct 

Number of schools 

where Indoor Air 

testing has been 

approved by SMS to 

implement (% 

complete)

Number of 

schools with at 

least one sample 

that exceeded the 

SAL (% 

exceeded)

Number of 

schools with at 

least one sample 

that exceeded 

the IAL (% 

exceeded)

Number of schools 

with all results 

below the SAL

324 160 (49%) 116 (36%) 31 (34%) 13 (14%) 59 (66%)

25



What we are learning

26

Highest IA results are between 600 ng/m3 at Green Mountain – 880 ng/m3 at Bellows 

Falls Union High School

Twin Valley Elementary

• Spray on Fireproofing 33,000 mg/kg

• Cove Mastic 2,300 mg/kg

• Duct Mastic 4,700 mg/kg

• Floor Coating 1,930 mg/kg

• Expansion Joint 740 mg/kg

Poultney Elementary

• Window caulk 240,000 mg/kg

• Doorframe caulk 13,700 mg/kg

• Expansion Joint caulk 107,000 mg/kg

Green Mountain High School

• Window Caulk 460,000 mg/kg

• Stair Trim caulk 120,000 mg/kg



What we are learning

• Best laid plans…..
– Simple is better when it comes to communication

– Always budget for more time

– Always budget for more money

– Communicate, Communicate, Communicate….with EVERYONE
• Build strong teams and a good support system!

• You might find something in a school that is NOT PCBs

• Build a program that can grow and change.

• Lots to explain around differences in values –Vermont (SV, SAL, IAL) and EPA 

(Exposure Levels)

• We have a lot more to do!

27



Resources

• Common Misconceptions about PCBs Obscure the Crisis of Children’s Exposure in 

School: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9730834/

• VT School Action Levels: https://www.healthvermont.gov/sites/default/files/documents/pdf/ENV-PCB-school-

action-level-development.pdf

• VT PCB Screening Value:   https://www.healthvermont.gov/sites/default/files/documents/pdf/ENV-

PCB-indoor-air-screening-value-development.pdf

• The Class of 1964 Policy Research Shop, PCB testing in Vermont Public Schools: 
https://legislature.vermont.gov/Documents/2024/WorkGroups/House%20Educati

on/PCB%20Testing/W~Gretchen%20Bauman~PBC%20Testing%20in%20Vermont%

20Public%20Schools%20-

%20Dartmouth%20College%20Policy%20Research%20Shop~2-28-2023.pdf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9730834/
https://www.healthvermont.gov/sites/default/files/documents/pdf/ENV-PCB-school-action-level-development.pdf
https://www.healthvermont.gov/sites/default/files/documents/pdf/ENV-PCB-indoor-air-screening-value-development.pdf
https://legislature.vermont.gov/Documents/2024/WorkGroups/House%20Education/PCB%20Testing/W~Gretchen%20Bauman~PBC%20Testing%20in%20Vermont%20Public%20Schools%20-%20Dartmouth%20College%20Policy%20Research%20Shop~2-28-2023.pdf


Resources

• VTDEC Website:
https://dec.vermont.gov/waste-management/contaminated-sites/PCBsinSchools

• HEALTH Website
https://www.healthvermont.gov/environment/chemicals/polychlorinated-
biphenyls-pcbs

https://dec.vermont.gov/waste-management/contaminated-sites/PCBsinSchools
https://www.healthvermont.gov/environment/chemicals/polychlorinated-biphenyls-pcbs


Contact Info

VTDEC

SOV.PCBSampling@vermont.gov

Health

ahs.vdhpcbschoolsampling@vermont.gov

mailto:SOV.PCBSampling@vermont.gov
mailto:ahs.vdhpcbschoolsampling@vermont.gov


School Action Levels and 
Temporary Occupancy 
Options for PCBs in 
Indoor Air of Schools 

PCB Symposium
November 1, 2023

Sarah Owen, PhD

State Toxicologist



PCBs can affect our health in many ways 

2Vermont Department of Health

Cancer

•Breast

•Liver

•Melanoma

Noncancer

• Immune

•Reproductive

•Nervous
•Endocrine



PCBs increase our risk of getting cancer

PCBs cause malignant melanoma, and are associated with 
non-Hodgkin lymphoma, breast and liver cancer.  

• Environmental Protection Agency: 
probable human carcinogens

• International Agency for Research on Carcinogens: 
carcinogenic to humans

• National Toxicology Program: 
reasonably anticipated to be human carcinogens

• National Institute for Occupational Safety and Health: 
potential occupational carcinogens

3Vermont Department of Health



PCBs have negative effects on the immune system

• Studies have revealed serious effects on the immune 
system after exposure to PCBs:

▪ Significant decrease in the size of the thymus gland, 
which is critical to immune systems of infants

▪ Reductions in the response of the immune system

▪ Decreased resistance to Epstein-Barr virus and other 
infections

• PCBs suppress the immune system, which is thought to 
be a reason why PCBs also cause cancer.

4Vermont Department of Health



PCBs have long-lasting effects on the reproductive 
system

• Studies have shown potentially serious effects on the 
reproductive system:

▪ Reduced birth weight

▪ Reduced conception rate

▪ Reduced live birth rates

▪ Reduced sperm counts

• High exposure to PCBs in certain populations showed: 

▪ Decreased birth weight 

▪ Significant decrease in gestational age

5Vermont Department of Health



PCBs have negative effects on nervous system 
development

• Proper development of the nervous system is critical for 
early learning and can impact the health of individuals 
throughout their lives.

• Studies have shown PCBs affect nervous system 
development:

▪ Significant and persistent deficits in neurological 
development, including visual recognition, short-term 
memory and learning

▪ Learning deficits and changes in activity after exposure 
to PCBs

6Vermont Department of Health



PCBs can impact the level of thyroid hormone

• Thyroid hormone levels are critical for normal growth and 
development.

• Studies have shown that PCBs:

▪ Decrease thyroid hormone levels, which results in 
developmental deficits, including decreased hearing

▪ Are associated with changes in thyroid hormone levels in 
infants

7Vermont Department of Health
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PCBs in school air is a significant contributor to 
PCB exposure

High levels of PCBs in school indoor air represent the 

biggest of exposure for students and staff.

10Vermont Department of Health



Vermont levels for PCBs in indoor air are based on 
EPAs framework and levels

Vermont US EPA

Air level (ng/m3)

Screening level: 

health based
15 5

School Action levels: 

risk management

30 – 100

(regulatory)

100 – 600

(not regulatory)

Immediate action levels: 

needs immediate attention
90 – 300 490

11Vermont Department of Health

Polychlorinated Biphenyls (PCBs) in Schools | Vermont Department of Health (healthvermont.gov)

https://semspub.epa.gov/work/HQ/403640.pdf
https://semspub.epa.gov/work/HQ/403675.pdf
https://www.healthvermont.gov/environment/school/polychlorinated-biphenyls-pcbs


School Action Levels are risk management levels 
and are based on noncancer health effects.

Action levels are risk management levels, and do not replace the 
screening level (SL).

SALs are calculated using the same exposure assumptions as SL: 235 
days a year, 9.75 hours per day. 

Calculated based on HI. Highest cancer risk (30 years) 6 in a million

PCBs in Indoor Air of Schools, Development of School Action Levels (healthvermont.gov)

12Vermont Department of Health

https://www.healthvermont.gov/sites/default/files/documents/pdf/ENV-PCB-school-action-level-development.pdf


Occupancy options depend on the results within the group 
and the level of risk the community is willing to accept

13Vermont Department of Health

PCBs in Indoor Air of Schools, Short-Term Occupancy Options (healthvermont.gov)

https://www.healthvermont.gov/sites/default/files/documents/pdf/ENV-PCB-short-term-occupancy-options-development.pdf


Schools will have several options if PCBs are at or 
above the school action level

14Vermont Department of Health

Each school will receive an individualized letter detailing results and next steps.

Schools can choose from several occupancy options to reduce exposures to 
students and staff while working with DEC to address the sources of PCBs. 

Schools must stop using rooms three times higher than the immediate 
action level (IAL) and untested rooms in the same group

We will work with schools to find options that work for them, and support schools 
to communicate the results and health risks to staff and families.



15Vermont Department of Health



Questions?

sarah.c.owen@vermont.gov
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