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What is 1 Part-per-Trillion (ppt)?

e 1 Second in 32,000 years
* 1 Square inch in 250 square miles

* 1 Grain of Sand in an Olympic-size
swimming pool

* Approximately 1 Grain of Sand in the
new Pease Hobbs Hill Storage Tank
(600,000 gallons)




Portsmouth Regional Water System
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Haven Well

* |Installed in 1875 (Haven Springs)

e City of Portsmouth Supply until mid ‘50’s

* Pease Air Base: 1956 to 1992

e Pease Tradeport: 1992 to 2014 (shut down due to PFAS contamination)




Haven Well Shutdown:
Chronology of Events

* April 2014 — City Contacted by EPA regarding their request
that Air Force sample the Pease Wells for PFCs

* Air Force Consultant sampled all three Pease wells in mid-
April 2014 for PFCs

 May 12, 2014 — City staff are notified that PFC levels in
Ha(\scgn Well exceeded the EPA’s Health Advisory Standard for
PF

e 2.5 ug/L (Preliminary Health Advisory = 0.2 ug/L)
 May 12, 2014 - Haven Well is shut down

* Since May 12, 2014 - Pease water system is supplemented
with water from Portsmouth’s water system

* Ongoing Monitoring of PFCs by the Air Force’s consultant

* Ongoing technical work both by Air Force and City
staff/consultants

 July 2015 — EPA Order to Air Force to treat aquifer and wells



Operations ~ Hobbs Hillﬁ .
Since May 12, 2014 e

Guard

Tank

S N T
Sude

Portsmouth

Pressure ﬁ(j

Zone
Portsmouth
to Pease
Booster

Pumps
Haven Smith Harrison
Well Well Well




Pease Wells — 2014 PFOS Sampling

PFOS Results - Parts per Trillion (ppt)
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Pease Well — 2014 PFOA Sampling

PFOA Results - Parts per Trillion (ppt)
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Southern Water Supply Well Field Municipal and Monitoring Wells
Monthly PFAS Sampling Since May 2014
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Water Quality Monitoring Data Uploaded to
City of Portsmouth Website

NH | DEPARTMENT OF PUBLIC WORKS | WATER AAA

Water Quality v Supply Status Water Efficiency v Billing Information Contact

PEASE WELL MONITORING AND SAMPLING RESULTS

The Air Force's consultants under the direction of the EPA and DES and in cooperation with the City of Portsmouth have been samphng PFCs 1n and around the
effected Portsmouth drinking water wells, Once validated, this data i1s posted below
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PEAS Trends in Air Force Sampling —
Monthly Sampling Since June 2014

* PFAS concentrations in the municipal wells are consistently below the
health advisory (HA) values published by the USEPA in May 2016.

* PFAS concentrations in the sentry monitoring wells are fairly stable,
with exceedances of the HA generally limited to monitoring wells
located in the center portion of the air field.

* The Air Force’s engineering consultant is in the process of performing
trend analysis on sentry well sampling data collected to date. A
summary of this analysis will be provided in their upcoming 2017
Sentry Well Monitoring Report.

(reference: Wood, plc communication, February 21, 2018)
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Portsmouth Water Source PFAS Sampling

 All water sources sampled in May 2014 and in 2015 as part of the
EPA’s Unregulated Contaminant Monitoring Program (UCMR3)
e Surface Water - “non detect”
Madbury Wells - “non detect”
Portsmouth Well - “non detect”
Collins Well - “non detect”
Greenland Well - “non detect”

 When resampled using lower detection limits (same as Pease
sampling), some sources show low levels of detections



Lower Sampling Limits -

Portsmouth/Pease Sampling versus UCMR3

Units

Perfluorobutane Sulfonate (PFBS)  ug/L
Perfluoroheptanoic Acid (PFHpA) ug/L
Perfluorohexane Sulfonate (PFHxS) ug/L
Perfluoro-n-Octanoic Acid (PFOA) ug/L
Perfluorononanoic Acid (PFNA) ug/L
Perfluorooctane Sulfonate (PFOS)  ug/L

RDL — Reportable Detection Limit
MDL — Minimum Detection Limit

Maxxam Lab/In-
House Reporting

RDL

0.020
0.020
0.020
0.020
0.020
0.020

Levels

Typical MDL
- reported
on lab
reports

0.0019
0.0047
0.0040
0.0053
0.0046
0.0033

UCMR3 — EPA’s Unregulated Contaminant Monitoring Rule

Order of
UCMR Magnitude:
REPORTING  Maxxam
LIMIT MDL vs.
UCMR
0.090 47 x
0.010 2 X
0.030 8 X
0.020 4 x
0.020 4 x
0.040 12 x



Portsmouth Well Sampling — Detections using
ower sample detection limits than UCMR testing

Portsmouth Well - PFOS/PFOA Monthly Results (ppt)
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Portsmouth Well Sample Results




Portsmouth Well Trend

Portsmouth Well - PFOS/PFOA Monthly Results (ppt)
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Collins Well Trend

Collins Well - PFOS/PFOA Monthly Results (ppt)
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Greenland Well — 6 Sample Events

Date PFOA/PFOS
(ppt) Notes

21-Jul-14 Non detect using UCMR method
10-Feb-15 Non detect using UCMR method
01-Aug-16 7

17-Nov-16 14

17-Nov-16 7 Lab Duplicate Sample
27-Apr-17 4

31-Oct-17 5

EPA Health
Advisory 70 As of May 2016




PFOA/PFOS Health Advisory Update —
May 2016

* “To provide Americans, including the most
sensitive populations, with a margin of protection

2 from a lifetime of exposure to PFOA and PFOS from

e i s A A R CAT drinking water, EPA has established the health

i gy advisory levels at 70 parts per trillion.”

Health Adwvisories

EPA has established health advisones for PFOA and PFOS based on FIERLAAC Y o iwdssaatiiand
0 sy’ umsner o 00 Mot sttt ema s | o st o “EPA’s health advisory level for PFOA and PFOS
provice deinking water system operators, and state, tribad and loca! o PFOA 4yt § '__ s y
officiais who have the primary respensibiiity for overseeing these . . . .
systems, with information on the heaith risks of these chemicals, so o EPA programs Offe rS a m a r I n Of rotect I O n fo r a I I Am e rl Ca n S
they can take the appropriate actions to protect their resdents, EPA TS0 fuated g p
1s committed to supporting states and public water systems as they + Reseeech AcOvilie - .
e e R throughout their life from adverse health efforts
PFOS in drmking water. As science on health effects of these 5 __\':,“ 4 g
chemicals evolves, EPA will continue 10 evaluate new evidence. ud sobre o PEOA | I o f P FOA d P FOS °
To provide Americans, iIncludng the most sensitive populations, with re S u t I n g ro m eX p O S u re to a n I n
a margn of pratection from a3 Iifetime of exposure to PFOA and . . )
PFOS from drinking water, EPA has establshed the heath advisory levels at 70 parts par tnflion d r I n k I n g Wa t e r.
What's 2 haalth aidvisory

* “These health advisories are specifically for PFOA
and PFOS and do not apply to other perfluoroalkyl
substances (PFASs). The Agency is continuing to
gather information about other PFAS.”

Read more questions and answers




Portsmouth System PFAS Testing Summary - 2017

PER- AND POLYFLUOROALKYL SUBSTANCES (PFAS)

=
[=] =
PER- AND POLYFLUOROALKYL E = g E ™~ E m E - ] & E [ Averages are calculated using half of the method detection limit for samples that were less than detection, per USEPA risk
SUBSTANCE =} - = 2 B p p
o _ E w Z o E ﬂ E ﬂ 3 j ; E I"-' E 5 assessment protocols.
(concentrations™ reported in z 5 W= | 92 | 22 | 23 | 24 ian ND = Not Detected above laboratory method detection limit
=No ected above laboratory metho ection limi
ng/L or ppt) E* é g 5 = =3 R 2 _ o et _ -
= Average calculated using half of detection limits for non-detect values resulted in average below the detection limit.
BD = Average calculated using half of detection limits -detect val lted ze below the detection limit.
# of samples in 201 7: 11 11 2 1 2 2 2 2
% of water supplied in 2017:] 6.0 5,70 11.5% 1.8% 3,704 4,407 56.5% PFAS analyzed but not detected in the samples:
6:2 Fluorotelomer sulfonate (6:2 FTS), 8:2 Fluorotelomer sulfonate (8:2 FTS), N-Ethyl perflucrooctane sulfonamide (EtFOSA), N-Ethyl
Perfluorobutane-sulfonic acid |Average ED 13 ED ND ND ND ND ND perfluorooctane sulfonamidoethanol (EtFOSE), N-Methyl Perfluorooctane Sulfonamide (MEFOSA), N-Methyl Perfluorooctane
(PFES) Sulfonamidoethanol (MEFOSE), Perfluorodecane sulfonate (PFDS), Perfluorodecanoic acid (PFDA), Perfluorododecanoic acid
Range NDto8 81020 NDw6 ND ND ND ND ND (PFDoA),Perfluorcheptane sulfonate (PFHpS), Perfluoroheptanoic acid (PFHpA), Perfluorononanocic acid (PFNA), Perfluorooctane
Perflucrobutanoic acd (PFBA) Average ND ND ND» MO ND ND N 10 sulfonamide [PFOSA), Perfluorotetradecancic acid (PFTeDA), Perfluorotridecanoic acid (PFTrDA), and Perfluoroundecanoic acid
Range ND ND ND ND ND ND ND | NDto1g | (PFUnA)
Perfluorohexane-sulfonic  |Average 7 BD 4 ND ND ND ND ND
acid (PFHxS) Range NDto11 | NDto8 | NDto & ND ND ND ND ND
Perfluorohexanoic acid Average BD BD BD ND ND ND ND ND
(PFHxA) Range | NDto12 | nDwo | NDw3 | wD ND ND ND ND
**parflucrooctane-sulfonic  |Average 3 3 4 ND ND ND ND ND
acid (PFOS) Range NDto8 | NDto7 | 4tos ND ND ND ND ND
**Darfluorooctancic acid  |Averages 6 ND ND MND MD MD MD ND
(PFOA) Range ND to 10 ND ND ND ND ND ND ND
Perflucropentancic acid  |Average 4 BD ND ND ND ND ND ND | h d .
(PFPeA) Range NDto® | NDto7 ND ND ND ND ND ND 70 ppt - EPA Hea t A VISO ry
Average 9 3 4 ND ND ND ND ND | ¢ I I b I h H
** PFOS + PFOA
Range NMDtol4 | NDto7 4105 MD MND MND MND ND A Water Sources are e OW t IS

* Due to laboratory analytical method limitations, low concentrations reported for these chemicals are considered estimates unless I i m it’ m O St Wa te r i S “ n O n d ete Ct ”

the amount measured is above 20 ng/L (ppt)

** EPA Health Advisory Level and NHDES AGQS for PFOS and PFOA concentration separately or combined is 70 ng/L (ppt) 22



Percentage of Portsmouth Water Sources - 2017

Portsmouth
Well, 6.9%

Madbury Wells, 9.9%
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Other Water Systems with PFAS issues:

With lower sample detection limits many more systems are having
detections — many that had “non-detect” during UCMR sampling

* Hoosick Falls, NY (PFAS Manufacturing)
* Bennington, VT (PFAS Manufacturing)

* Hyannis, MA (Fire Training Area)

e Westfield, MA (Airport)

 Horsham, PA (Airport)

* Fountain, CO (Airport)

e Airway Heights, WA (Airport)

e Grand Rapids, Michigan (Manufacturing)
 Aqua America, Pennsylvania

* Kennebunkport, ME (biosolids)



New Hampshire PFAS Investigations

NH PFAS Investigation

Welcome

https://www4.des.state.nh.us/nh-pfas-investigation/

NHDES PFAS SAMPLING

- =2 n 08
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New Hampshire Public Water Systems with Detections

(Using lower laboratory detection limits as recommended by New Hampshire DES in 2016)

* Merrimack Village Water District

* Aquarion Water (Hampton, North Hampton)
* Pennichuck Water (Nashua)

* Hudson

* Dover

* Rochester

* Bedford

* Rye

* Bow

Data source: NHDES communication — February 27, 2018



Cape Cod Private Drinking Water Well Study

‘ SILENT SPRING INSTITUTE

/ Y . 320 Mevada Sireet, Suite 302, Newton MA 02460
RESEARCHING THE ENVIRONMENT AND WOMEN'S HEALTH ‘ tel 617 332 4258 Tax 617 332 1284

email info@silentspring.org www silentspring.org

FOR IMMEDIATE RELEASE
MEDIA CONTACT: Alexandra Goho, goho@silentspring.org, 617-332-4288 x232

Drugs and other contaminants found in private drinking wells on Cape Cod
Septic systems likely source of contamination, study finds

* A new study finds that pollutants from household wastewater—
pharmaceuticals and consumer product chemicals—can make their way
Into people’s private wells, and that backyard septic systems are likely to

blame.

* |n tests of water samples from private wells on Cape Cod, researchers at
Silent Spring Institute sampled water from 20 private wells throughout
Cape Cod and tested the samples for 117 different contaminants. About 70

percent of the wells contained PFASs (perfluoroalkyl substances.
Link to paper: http://www.sciencedirect.com/science/article/pii/S0048969715312353




Treatment Options?

* Activated Carbon
Filtration is most
widely accepted for
drinking water
applications

* Membrane Filtration
* Anion Exchange
 Advanced Oxidation

ihGe. [ wmw. hoalth stace.mo.us (Incx htmi
Minnesota Department of Health
Oakdale and 3M Work Together to Remove Perfluorochemicals

From the Sprng 2010 Mineesota Department of Health Pubic Waler Supoly Umil, @
Waterline, Minngsota Department of Health

Oakdale, Minnesota
Activated Carbon

Newcastle, Delaware

Activated Carbon



Analysis of other water systems with PFAS
contamination

* Research on municipal drinking water systems with the same general
groundwater quality indicates Granular Activated Carbon (GAC) as the
preferred treatment alternative

* GAC only —9/13 utilities

 GAC and resin —1/13 utilities

e Point of use (carbon) — 1/13 utilities
* No treatment — 1/13 utilities

* No information — 1/13 utilities

* No readily available data on the long term effectiveness of alternative
media

* Preliminary performance data on some resin media



Harrison/Smith Well Filter Demonstration Project
Activated Carbon Flltermg Slnce September 2016
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Pease Tradeport Water System
Activated Carbon Treatment
Demonstration Project Sampling:
January 10, 2018 Results

Source
Water:
Harrison and
Smith Wells

Combined 0.0076 ND
Influent *

*Note: Harrison Well was offline for
cleaning during this period of

sampling

Sample Rounds — 37
Gallons Treated — 199 million gallons
Filter Bed Volumes — 38,386

Filter #1

Filter #1 Filter #2 Water To
Effluent Distribution

System

ND ND

Notes: All samples in parts-per-billion (ppb)
ND = Non Detect
All samples collected by Weston & Sampson

and analyzed by Maxxam Laboratory .



Percentage of Pease Tradeport Water - 2017

Pease Water is predominantly supplied by water from the Smith and Harrison wells through the carbon
treatment system, with some boosted Portsmouth water depending on demand. 2017 data totaled
78.5% of water from Pease sources and 21.5% supplemented from Portsmouth system.
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Ongoing Haven Well Water Treatment Piloting
- Activated Carbonand Resins

Pilot Treatment Systemi
1 f"“”'.:‘. F




Ongoing Haven Well Treatment Pilot

* Activated Carbon, same as utilized in the Harrison/Smith Well
Demonstration Treatment system

* Resins

* Running well water at 1.5 gallons per minute through filter columns
* Periodic water quality sampling to assess performance of filters

e Resins have proven to be a viable option

e Current design, agreed upon by Air Force, is to treat wells through
resin filters followed by activated carbon



Air Force Agreements to Address the Loss of
the Haven Well

* September 2014

* Hydrogeologic study for replacement well - $154,000
» Technical support assistance reimbursement - $25,000

* November 2015
* Preliminary Treatment Assessment - $60,000
e April 2016
* Treatment Pilot and Demonstration Project - $947,700

e February 2017
» Additional Treatment Design Evaluation - $46,623

* August 2017
* Final Design of Treatment for Pease Tradeport wells - $1,329,080
* Pending

* Facility Construction Cost
* Long-term operations and maintenance



Pease Well Treatment System Conceptual
Design:

@ CITY OF FORTSMOUTH: NEV HAMPSIRE. - GRAFTON ROAD DRINKING WATER TREATMENT PLANT  Weston(&)Sampson
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Haven Well Reactivation — Hydrogeologic
and Water Quality Monitoring Program

Met in September with Project Technical Team to discuss
past and future monitoring of Haven well and Aquifer

Intend to develop comprehensive monitoring plan of PFAS

and other key water quality parameters

Sampling to occur prior to reactivation of Haven Well and will

continue thereafter

Meeting again in early 2018 to review



Public Outreach......

PEASE TRADEPORT WATER SYSTEM

Pease International Tradeport Water System Update

1y of Pectamosth v Wates Dort 3 ot wiy weskang with ' ies Alr ¥ e (AL

wens taker ' w1 tearr ¢ follywing ) ide odditiot Sortrat
o Pense Water Supply and PFC Dememstiation Progect 1003 17
o Pease RAN Meeting 7 26,17 Drinkang Water System Update

o Pease Water Supply snd PIC Demonastration Progect Update 05 16 17

Pease AR Meeting 3-22-17 Drinking Water System Update

Pease Water Supply sud PPC Demonstiation Progect Update 03 21 17

Peave Waler Supply and PFC Demonatiation Propect Update 02 06 17

Pease Well Update to Pease CAP Jazmary 9 2017

Peape Trud 1 Water Systems Well Treatoment Pt Report Final

Peave Water Supply sl PFC Demonatiation Presect Update 1300 106

Drinkang Water Mealth Advizones

Portsmouth announces upgraded wates filtration st Pease Tradeport

Peare Water Supply Update 09_08_18

Pease Watar Trentment System and Puoting Overview RAB Touz 071456

Pease Water Supply Update 06_20_15

o Portsanouth Signs Agreament with Air Force %o Proceed with Pease Tindeport Well Trestment System
Projest

Haven Well Update to City Coungil March 12 2016

5

\nnual Water Ouality Report

1IN 2016

FROM SOURGESTO TAP

Per- and polyfluoroalkyl substances (PFAS) are
currently unregulated by the Safe Drinking Water Act
(SDWA); however, the USEPA Health Advisory
concentration is 70 parts per trillion (ppt) for
perfluorooctane sulfonic acid (PFOS) and
perfluorooctanoic acid (PFOA). Studies indicate that
exposure to PFOA and PFOS over certain levels may
result in adverse health effects, including developmental
effects to fetuses during pregnancy or to breastfed

PER— AND POLYFLUOROALKYL SUBSTANCES (PFAS)

in training exercises at the former Air Force Base.

Over the past three years, the Harrison Well and the
Smith Well on the Pease Tradeport Water System and
Portsmouth #1 Well and Collins Well in the Portsmouth
Water System, have been routinely monitored for PFAS
by the Air Force. The City of Portsmouth samples all of
the other Portsmouth water supply sources routinely.
Sample results from 2016 are summarized in the PFAS
Table in this report. All of the monitoring data is

infants (e.g., low birth weight, accel d puberty,
skeletal variations), cancer (e.g., testicular, kidney), liver
effects (e.g., tissue damage), immune effects (eg.,
antibody production and immunity), thyroid effects and
other effects (e.g., cholesterol changes).

In response to the discovery of PFOS in the Haven
Well in May 2014 at levels exceeding the EPA Provisional
Health Advisory level (200 ppt at that time), the Haven
Well was removed from service. This well has remained
disconnected from the system since this finding. The
source of the PFAS at the Tradeport was aqueous film-
forming foam that had been used to extinguish fires and

ilable on the City of Portsmouth website:
www cityofportsmouth.com in the Drinking Water
Quality link.

In September 2016, the City of installed a granular
activated carbon (GAC) filtration system to treat the
water from the Harrison Well and Smith Well. Testing of
this system has demonstrated effective removal of PFAS.
The City is currently negotiating with the Air Force for
the design and upgrades to the Pease Water Treatment
Facility on Grafton Road that will allow for the treatment
of all three Pease Wells with a GAC system.

PER- AND POLYFLUOROALKYL SUBSTANCES (PFAS)
Water From Portsmouth System Supplied As Needed Tomend
(0% to 50% of Total Pease Supply) e A
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City Website and Water System Updates

Water ERicency

New Service, Meten: K Backfiows Silng Information

PEASE TRADEPORT WATER SYSTEM

WATER QUALITY AND RESPONSE TO PFAS COMPOUNDS

1 here

City of

Portsmouth
Department of Public Works

January 29, 2018
PEASE TRADEPORT WATER SUPPLY UPDATE

Demonstration Filter Performance

The City’s engineering consultant continues te sample the performance of the activated carbon
filters based on the amount of water treated. The graphic below shows the most recent source
water sampling and treated filter water quality results for the PFOS and PFOA.
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Pease Tradeport Water System
Activated Carbon Treatment
Demonstration Project Sampling:
January 10, 2018 Results
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Sample Rounds - 37 Notes: All samples in parts-per-billion (ppb)
Gallons Treated — 199 million gallons ND = Non Detect

Filter Bed Volumes — 38,386 All samples collected by Weston & Sampson
and analyzed by Maxxam Laboratory




08.26.15 Community Advisory Board Haven Well
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Public Involvement:
* Presentations to Portsmouth City Council and Other Groups
 Testing for Pease Group

* Haven Well Community Advisory Board
e 14 public meetings in 2014

Blood Testing

e March 31st, 2015 — Public Meeting where NHHS Announces
Protocol for Pease Blood Testing

* Three public meetings announcing blood test results

ATSDR Community Assistance Panel (CAP)

* Formed in 2016 to address long-term health concerns

* Pease Restoration Advisory Board (RAB)
* Reestablished in 2016 — Meets every quarter



Additional Information:

e https://www.cityofportsmouth.com/publicworks/water/pease-

tradeport-water-system

* https://www.dhhs.nh.gov/dphs/investigation-pease.htm

* https://www.atsdr.cdc.gov/sites/pease/index.html
* http://www.afcec.af. mil/Home/BRAC/Pease/
* www.testingforpease.com
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Looking Ahead:

* The City of Portsmouth’s water operations staff will continue to address the
PFAS contamination issue by continuing to:

Work with the Air Force and regulators to monitor PFAS compounds in the water
sources in and around the Haven Well.

Design and construct drinking water treatment system to treat and remove PFAS
compounds in the Pease Tradeport Drinking water system wells.

Develop a long-term water quality monitoring plan (to include not only PFAS
compounds but other water quality parameters) for the reactivation of the Haven Well.

Continue twice-a-year monitoring of all other Portsmouth water supply sources for
PFAS compounds and respond appropriately should contaminant levels appear to be
approaching HA levels.

Work with regulators and waterworks professionals to track and respond to the
evolving water quality information, regulations and treatment technologies.

Provide public information on this and all other water quality parameters in our water
systems.



www.cityofportsmouth.com/publicworks/
water/pease-tradeport-water-system
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