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What’s Your 
Favorite Fairy 
Tale?



Once Upon a Time in a Land Called Vancouver……

• 3rd largest utility in state, serves about 277,000 
people, 78,000 connections

• Supplied by three regional  groundwater 
aquifers

• Includes 9 Wellfields 
(water stations), 40 wells, 50 booster pumps, 
and 1,100 miles of pipes

• ADD of 27 MGD

• 25% of service area outside City limits



Per- and Polyfluoroalkyl Substances (PFAS)
• Family of several thousand human-made chemicals
• Used widely since the 1940s to make products resistant to water, grease, or stains, as 

well as firefighting foam
• Forever Chemicals
• PFOA and PFOS 

Resources: ecology.wa.gov/pfas



Scientists are still studying potential health effects

Resources: atsdr.cdc.gov/pfas

Exposure to high levels of certain PFAS may lead to:



What regulations are there for PFAS?



Environmental 
Protection 
Agency (EPA)

Washington 
State 
Department of 
Health (DOH)

Who Regulates Water Quality





https://www.bclplaw.com/



Responding to PFAS

City milestones

State and federal milestones

2013 
City UCMR3 PFAS 

sampling
below reporting limit

2016 
EPA sets new PFOS & 

PFOA Health Advisory 
Levels (70 ppt)

WA begins 
developing PFAS 

Chemical Action Plan

2017-2018 
WA begins drinking 

water rulemaking and 
restricts PFAS in 

firefighting foam and 
food packaging

Method 537
2013 

COV Results All 
WellfieldsEPA MRLUNITSACRONYM

ND90ng/lPFBS

ND30ng/lPFHxS

ND40ng/lPFOS

ND20ng/lPFNA

ND20ng/lPFOA



Responding to PFAS

City milestones

State and federal milestones

2013
City UCMR3 PFAS 
sampling below 
reporting limit

2020 & 2021 
City PFAS sampling 
low levels detected.
City begins taking 

action on PFAS 

2016 
EPA sets new PFOS & 

PFOA Health Advisory 
Levels (70 ppt) 2021

WA finalizes PFAS 
State Action Levels

2022 
EPA sets new PFAS 

Health Advisory Levels

Ongoing
City researching 

PFAS sources and 
treatment options

WA begins 
developing PFAS 

Chemical Action Plan

2017-2018 
WA begins drinking 

water rulemaking and 
restricts PFAS in 

firefighting foam and 
food packaging



537 vs. 537.1 vs. SAL vs MCL
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2020 Method 537.12013 Method 537

MCL

State 
Action 
LevelEPA MRLEPA MRLUNITSACRONYM

??345290ng/lPFBS

??65230ng/lPFHxS

??15240ng/lPFOS

??9220ng/lPFNA

??10220ng/lPFOA



• State chose to regulate PFOA, PFOS, PFHxS, PFNA, PFBS in 
drinking water

• State Action Level (SAL)

A level in water expected to be without appreciable 
health effects over a lifetime of exposure, including 
sensitive groups

Does not require treatment

Protects public health by requiring testing and 
notification

State Rulemaking - 2023



Testing Results
WATER STATION # - WELL # Perfluoro-1-octanesulfonic acid (PFOS) Perfluoro-n-octanoic acid (PFOA)

SAL 15.0 10.0
WS4-1 25.0 12.0
WS4-2 14.0 6.0
WS4-3                     13% 16.0 6.9
WS4-4 23.0 10.0
WS4-5 23.0 8.6
WS4-9 19.0 8.2

WS8-2                    4% 17.0 6.7
WS8-3 20.0 8.5

WS9-3 15.0 6.1
WS9-4                   25% 17.0 7.2
WS9-5 12.0 4.9
WS9-6 15.0 6.3
WS9-7 17.0 6.7

WS14-1 24.0 12.0
WS14-2                5% 22.0 11.0
WS14-3 22.0 12.0

WS15-1 20.0 4.6
WS15-2               4% 20.0 ND
WS15-3 14.0 2.6
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What actions is Vancouver taking?



CMA Spreadsheet

PFAS - 17

Sent email to Dan/Loretta recommending public outreach 1/15/2021
Carlson Notified 1/21/2021
Memo to Eric Holmes sent 2/2/2021
Info posted on website 2/5/2021
Memo sent to council 2/9/2021
Update Council in CM communications (10 min) 2/22/2021
Samples taken - all wells 2/23,24/2021
Results Received 3/11/2021
Notified Loretta/Dan of 2021 results with a presentation 3/30/2021
Memo to Eric sent to Dan/Loretta for Review 4/13/2021
Lab Comparison results back from both BSK and Eurofins 4/28/2021
Info updated on website 4/29/2021
Memo #2 to Eric Holmes sent 5/11/2021
Memo #2 sent to council 5/21/2021
Met w/ WDOH to discuss our situation 7/8/2021
3rd round samples - all wells 7/15/2021
Results Received 8/9/2021



• Assessed Rulemaking and learned about PFAS

• Got involved in State Rulemaking (DOH and CAP)

• Notified communications staff, public works director

• Notified city manager and city council

• Developed website

• Took more samples of individual wells

• Included information in CCR

• Adjusted operations

Vancouver’s Immediate Response

PFAS - 18



• COVID

• Organizational Changes

• Working remotely

• Council with Different Priorities

Initial Problems

PFAS - 19



Treatment Estimates  

Hired Brown & Caldwell to evaluate treatment options to 
remove PFAS from the water. Developed Water 
Resiliency Strategy. 

Finding Long-term Solutions 

Hired Confluence and GSI to find potential sources of 
PFAS and the extent of PFAS in the local groundwater. 
Also working with Farallon.

IBM Plex Sans 
SemBold



Communications

Hired Barney and Worth (Consor) to develop a 
communications plan.

Evaluating Treatment Options 

Hired HDR to complete bench and pilot testing to 
determine treatment.



Planning for the Future 

PFAS Management Plan completed. Future 
costs for PFAS mitigation are included in the 
City’s long-range capital plan.

Reducing Costs 

The City is pursuing grants and loans to reduce 
the impact to ratepayers.



• Evaluated six wellfields all at 
or over SAL

• Reviewed site constraints (is 
there room?)

• GAC vs IX

Treatment Estimates
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Table 4-1. Capital Cost Estimate for PFAS Impacted Water Stations

Lower Range (-50%)Estimated Cost Upper range (+100%)Water Stations 

$13,100,000$26,200,000$52,300,000

WS3
$25,600,000$51,100,000$102,300,000

WS4
$7,900,000$15,800,000$31,800,000

WS8
$23,000,000$46,000,000$92,000,000

WS9
$7,900,000$15,700,000$31,400,000

WS14
$8,500,000$17,000,000$34,100,000

WS15
$86,000,000$171,800,000$343,900,000

Total 

Table 5-2. Annual Average O&M Costs

Total Annual Average 
O&M CostsbAnalytical CostsStaffing Costs

Media 
Replacement CostsaWater Station ID

$134,000$9,000$17,000$109,000WS3

$248,000$9,000$18,000$221,000WS4

$130,000$6,000$16,000$108,000WS8

$457,000$9,000$23,000$425,000WS9

$134,000$6,000$16,000$112,000WS14

$134,000$6,000$16,000$112,000WS15

$1,237,000$45,000$106,000$1,087,000Total 



• Updated groundwater 
model

• Industrial sources

• Landfills

• Septic tanks

• Drywells

• AFFF

Potential Sources

PFAS - 26





• Website developed

• Numerous memos to council

• Discussed in multiple council 
meetings, but typically as a 
part of another topic

• Info included in CCR

• Consistent with DOH and EPA

• Coordinate with Clark County 
Public Health, WDOH, CPU, 
Camas on Communications

Communications

PFAS - 28





• Clear truthful language that doesn’t create 
confusion and paranoia

• Date set for first compliance samples

• Seattle Time Articles - 10/23/22 and 1/20/23

• Neighboring water utility test results

• Postcard first week of Feb. 2023

• Staff training

• Columbian article 2/24/23 and 4/12/23………

• Public interest increasing

Communications Issues
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Postcards/Newsletters/Rack 
Cards/Talking Points/FAQs

PFAS - 31









• Bench testing narrowed down to four 
media

• Pilot testing complete

• IX vs GAC 

Bench and Pilot Testing

PFAS - 35



Key Objectives

• Evaluate long-term 
mitigation alternatives 
and update cost estimates 

• Treatment goals

• Mitigation Implementation 
Schedule for Compliance

• Interim Measures

PFAS 
Management Plan



Clark County 
Aquifers
• Upper aquifer 

prolific, but higher 
risk to 
contamination

• Deep aquifer 
confined and 
lower risk

Source:  Land, Air, Water Aotearoa (LAWA) - Groundwater basics

37 Clark County Aquifers | 8



Table 5-3. Capital Costs for PFAS Treatment at Impacted Water Stations - GAC vs IX – Without Building

IX

IX Model 
12 Vessel 

Pairs

GAC 

GAC Model 
12-40 Vessel 

Pairs

Treatment 
Capacity 

(mgd)

Treatment Capacity 
(gpm)

Water Station
Estimated Capital 

Cost
Estimated Capital 

Cost

(+100%/-50%)(+100%/-50%)

$32,600,000 6$38,700,000 1014.410,000WS1

$20,200,000 4$20,300,000 68.66,000WS3

$28,900,000 6$34,500,000 1015.410,700WS4

$12,900,000 2$13,700,000 34.83,333WS7

$12,900,000 2$13,700,000 34.83,333WS8

$30,500,000 6$35,400,000 1015.710,872WS9

$10,900,000 2$11,500,000 34.63,200WS14

$17,900,000 3$17,600,000 45.84,000WS15

$166,800,000 Total IX 
Cost

$185,400,000 Total GAC 
Cost

Table 5-8. Annual O&M Costsa

Total Annual Average O&M Costs
Water Station

IXGAC 

$288,000$236,000WS1
$202,000$159,000WS3
$281,000$236,000WS4
$115,000$93,000WS7
$115,000$98,000WS8
$356,000$288,000WS9
$118,000$100,000WS14
$154,000$112,000WS15

$1,628,000$1,321,000Total



WS14

WS4

WS9

WS3

WS1

WS15  (New Supply or PFAS)*

WS8  (New Supply or PFAS)*

WS7

203120302029202820272026202520242023
Water Station Treatment 
Improvements

Proposed MCLs 
Become Enforceable 

Regulatory Deadline 
with 2-year Extension

Required to shutdown WS15 
and WS8, and blend WS7

PFAS Treatment Design Iron/Manganese Treatment Design or PFAS Treatment Design LEGEND: Construction

Proposed MCL timeline and regulatory deadline  is subject to change based on finalization of the National Drinking Water Standard for PFAS. 

Site is a potential candidate for development of a new well supply from the deep aquifer, dependent on on-going water rights evaluation. WS15 is highly likely for SGA development.  *

Potential New SGA Well(s) Development

PFAS Mitigation Implementation Schedule

Implementation | 39



Interim Mitigation Options

System-wide
• Shut down sources
• Blending

Customer Specific
• Point of use treatment
• Bottled water
• Rebate program
• Pilot treatment unit
• Water filling station

Mitigation Options | 40



8-Year Water Utility Capital Impact

PFAS - 41

2024 2025 2026 2027 2028 2029 2030 2031
25,146,708        37,511,000        41,513,000      59,604,000   66,200,000        27,600,000        35,673,000 25,451,000 



• SRF

• Earmark Funding

• WIFIA

• Water Resiliency Strategy

• Legal/Settlements

• Rate increases

Planning for the Future and Reducing Costs

PFAS - 42



Upcoming City Milestones

• Interim Measure Implementation
• Finalize WS 14 design and begin WS 4 design
• RFQ late 2024 for WS 9
• Pursue sources of PFAS in groundwater
• Funding strategy
• Cost recovery/Settlements
• Ongoing customer outreach and education



Brown and Caldwell 44

Building your toolbox for flexibility among uncertainty 

• Understand the 
problem

• Develop a Plan 

• Communicate

• Implement 

•Adapt



And They Lived Happily Ever After
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Thank You


