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2.0 ACRONYM LIST
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Maryland Department of the Environment
Meter(s)
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milligrams per liter

miles per hour

Naval Air Station

Naval Facilities Engineering Command
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National Institute of Standards and Technology
practical salinity

partsper trillion
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Remedial Investigation

micrograms per kilogram

microSiemens

United States Geological Survey

Water andSciences Administration

degrees Celsius
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3.0 EXECUTIVE SUMMARY

Per and Polyfluoroalkyl Substances (PFAS) are a family of thousands of honaae

chemicals that are found in a wide range of products used by consumers and industry since the
194006s. PFAS have been used i n-adwatarresiseanty o f
fabrics and carpeting, cleaning products, paints, andifining foams due to their resistance to
grease, oil, water and heat. Because of the strength of the dartwame bond, many PFAS are
persistent in the environment. Availalolata on the bioaccumulation potential of certain PFAS
indicate that certain PFAS compounds are highly bioaccumulative. The widespread use of PFAS
in a variety of products and their ability to remain intact in the environment means that over time
PFAS levés from past and current uses can result in increasing levels of environmental
contamination which may bioaccumulate throughout the food chain. Understanding the
occurrence of PFAS compounds in various environmental compartments (e.g., air, surface water,
groundwater, and land) and the routes of human exposure (e.qg., in drinking water or in foods
such as seafood) is a growing area of science, as environmental and public health professionals
seek to better understand the risks to human health posed by PFAS.

In fall 2020, MDE began its effort to sample fish tissue for PFAS by including PFAS analytes in
its fish tissue sampling programvhich in thefall of 202Q was focused on sampling of fish

tissue in the Eastern Shore Region. In late 2020 and early th@2¥aryland Department of the
Environment (MDE) also initiatedtargeted studgf the occurrence of PFAS compounds in
surface water and fish tissue in the Piscataway Creek area. MDE added two fish tissue sample
locations in Piscataway Creek for two r@as: there is a known source PFAS at Joint Base
Andrews which is located adjacent to the upper reaches of Piscatawaydliwdtble, area near

the mouth of the Piscataway, where it meets the Potomac River, is popular for recreational
fishing. MDE was als@aware of a discharge of firefighting foam and the resulting fish kill
investigation (on July 31, 2020, from Joint Base Andrews) and data concerning PFAS releases to
surface water discussed in the 2018 Site Inspection Report of the Fire Fighting Foaat usage
Joint Base Andrews, Prince George's County, Maryland

The Piscataway Creek PFAS study ud#d monitoring for PFAS in surface waters and fish
tissue in the tidal and netidal waters of Piscataway Creek, and Nanjemoy Creek (a reference
site with tidal and no#idal sampling locations similar to and south of Piscataway Creek with no
known PFAS eurces). MDE determined that it would be beneficial to sample PFAS levels in
surface water and fish tissue in Piscataway Creéletter understand human health risk and
potential sources of PFAS he Department contracted the services of Alpha Analytical
Mansfield Laboratory, 320 Forbes Boulevard, Mansfield, MA 02048 for sample analysis of fish
tissue and surface water.

The results from the regulé&ll fish collection in the Eastern Shore Region showed no levels of
concern. However, the sampling of fish tissue in Piscataway Greielated highly elevated
levels of PFAS in fish tissu@) redbreassunfish.

The nontidal portion of Piscataway Creekf@@ommo Road was sampled in tiadl of 2020 for

a primary trophic level species, yellotllhead catfish, and a secondary trophic level species,
redbreast sunfish. Both species were collected via electroshock and put into composites of five
samespeciedish within a 75% weight gradient. A field blank of RBIFAS water was collected
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at the time to ensure sampling compliantée results from the 2020 Fall fish tissue

collection in Piscataway Creek identified elevated concentrations of PFD&fish collected
west of Rt. 210 in the netidal portion of Piscataway Creek off Commo Road. Yeltmwiihead
catfish were also collected at the same location and while the results are not as elevated as
redbreassunfish, they arstill higher tharall other fish tissue results from tifel collection at
other sampling stations across the stdiee elevated levels of PFOS in redbreast sunfish
suggested that further investigation was warranted.

MDE returned to the field ispring2021 to obtain addibhal fish tissue and water samples in
Piscataway Creek in part to verify/validate ta# 2020 results. Results of the May 2021 PFAS
Piscataway Creek sampling were used to assess potential PFAS public health risks from
recreational swimming in and consutmop of fish from Piscataway Creek. MDE developed-risk
based swimming criteritor Perfluorooctanoiécid (PFOA), Perfluorooctanesulfonic Acid

(PFOS) and Perfluorobutanesulfonic Acid (PFBS) andbiessed fish tissue screening criteria

for PFOA and PFO® interpret the sampling results from the perspective of potential risk to
human health. Both PFOA and PFOS have fB#ablished reference doses.(toxicity values)
which were used by EPA to develop EPAGs 2016
drinking water. PFOA and PFOS currently have the same EPA reference doses and MDE used
these reference doses and the EPA PFBS reference dose to develofpédsatskcreening

criteria for use in interpreting surface water and fish tissue sampling results.

The tables below summarize the Mig&lculated riskased screening criteria for PFOA, PFOS

and PFBS for both recreational swimming and fish consumption. For fish consumption, human
healthbased screening concentrations derived for PFOA and PFOS asslivaual fish

species have uniform fish tissue concentrations throughout the studp@a.and PFBS were

not detected in any fish tissue samples, therefore MDE's assessment of whether fish tissue levels
exceed humahealthbasedscreening values is ke on a comparison of measured levels of

PFOS in fish tissue to human hedlthsed screening values for PFOS in fish.

MDE-calculated riskbased screening criteria for PFOA, PFOS, and PFBS for recreational swimming

Recreational Swimming
Recreational Scenario Expos‘urc Exposure frequency EX]:‘IOSI.II'Q Scrccmng
(All Populations) duration (days/yr.) time Concentration
(yrs.) " ) (hrs. day) | PFOA+PFOS/(PFBS)
(ng/L)
Swimming in surface 2% 26 (2 days a week, s 17.500/(26,200)
water moderate 13 weeks)
Swimming in surface 52 (2 days a week,
water intensive 26 26 weeks) 2 8,770/(13,100)

MDE-calculatedrisk-based screening concentration for PFOS for fish consumption
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. Approximate Meals per . Fish Tissue {cooked)
. Consumption Approximate Screening
Population Month (8-ounce meal :
Rate (mg-day) adult, 3-ounce child) Meals/Year Concentration
’ (ug/kg) for PFOS
General Population
(76 ke) 29,825 4 48 73
Women Child Bearing
Age (67 kg) 29,825 4 48 64
Children (14.5 kg) 11,185 4 48 37
i
Summary of Total PFAS and PFOS Sampling Results for Surface Water
Concentration Maximum Maximum
Location Media Range (PFAS) | Concentration | Concentration
(ng/L) PFAS (ng/L) PFOS (ng/L)
Nanjemoy Creek non-tidal |surface water ND ND ND
Nanjemoy Creek tidal surface water 7 7 3
. . . surface
Piscataway Creek non-tidal surlace 310-3,193 3,193 1,100
water
: . surface
Piscataway Creek tidal surtace 207 207 74
water

Summary of Total PFAS and PFOS Sampling Results for Fish Tissue

Concentration Maximum Maximum
Location Media Range (PFAS) |Concentration PFAS| Concentration PFOS
(ug/kg) (ug/kg) (ug/kg)
Nanjemoy Creek non-tidal | fish tissue 4-10 10 5
Nanjemoy Creek tidal fish tissue 1-6 [{] 5
Piscataway Creek non-tidal | fish tissue 29 - 247 247 231
Piscataway Creek tidal fish tissue 4-101 101 04
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Surface water concentrations of PFAS ranged from not detected in Nanjemoy Creek to 3,193
ng/L (parts per trillion (ppt)) in Piscataway Creek. PFOA plus PFOS and PFBS surface water
concentrations were below recreational swimming screening criteria (bagezdamtal

ingestion. PFAS surface water concentrations in Piscataway Creek dissipated with distance as
the creek progressed downstream of potential sources at Joint Base Andrews. The concentration
of PFAS in the tidal headwaters of Piscataway Creek2®Zag/L and the dominant PFAS
compound throughout Piscataway Creek was PFOS, one of the most persistent, bioaccumulative
PFAS compounds. In addition to potential PFAS sources emanating from Joint Base Andrews
the Department continues to track down potraburces in the watershed and is working with

the Prince Georgedés Fire Department Firel/l EMS
Commo Road adjacent to Piscataway Creek, to determine if there are PFAS sources associated
with the facility or others ithe watershed. Concentrations of PFAS compounds in the nontidal
headwaters and tidal headwaters of Piscataway Creek were significantly greater than PFAS
surface water concentrations in comparable locations in the Nanjemoy Creek reference site.
PFAS surfacevater concentrations in Piscataway Creek and comparisons to a similar reference
site, Nanjemoy Creek, indicate significant likely ongoing sources of PFAS and PFOS exist

within the Piscataway Creek watershed.

MDEG6s evaluati on o fromtPiscataway Beek includessaccampasisomgl | e s
measured PFOS fish tissue concentrations to measured concentrations at the reference site and to
a range of MDEcalculated riskbased sitespecific fish consumption screening concentrations.

PFBS was not detead in any of the fish tissue samples throughout the study area. These human
healthbased screening concentrations for PFOS assume that all fish are consumed from the same
harvesting locationMDE found that fish tissue concentrations in redbreast sumfigte non

tidal portion of Piscataway Creek off Commo Road were in excess of the PFOS screening

criteria and that fish tissue PFOS concentrations in largemouth bass were in excess of screening
criteria in the tidal portion of Piscataway Creek. Fish 888EOS concentrations from fish

sampled from the Nanjemoy Creek control sites were significantly lower than fish tissue PFOS
concentrations in fish sampled from Piscataway Creek. Results of the fish tissue consumption
evaluation for PFOS indicated consurop of fish tissue within nofidal and tidal portions of

the Piscataway Creek study area are in excess of the MD&psitdic fish consumption

screening criteria. Fish tissue collection and assessment activities in and around Piscataway
Creek are ongag and additional information regarding advisories or assessment activities based
on the results will be provided as they become available.

The study concludes that PFOA, PFOS and PFBS are present in theah@amd tidal waters of
Piscataway Creek abncentrations below riskased recreational use swimming screening

criteria, but PFAS surface water concentrations in both theéidahand tidal portions of

Piscataway Creek are significantly greater than PFAS concentrations when compared to the
NanjemoyCreek reference sites. Moreover, PFOS are present in fish tissue at levelsdeal
humanconsumptiorbased screening criteria and fish consumption advisories and additional
assessment may be warranted in both the tidal andichedrwaters of Piscataay Creek.

The results and conclusions from this study will be used by MDE to determine the need for more
immediate risk reduction actions, such as the issuance of fish advisories. In addition, the study
results will be used by MDE in PFAS source traclkeffigrts and associated risk management
actions to address uncontrolled releases.

! Fish consumption screening concentration derivations within the MDE Fish and Shellfish Program include a 30 %
reduction in contaminant concentration in the fish due torming and cooking losses.
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4.0 INTRODUCTION

The Maryl and Department of the Environmentoos
(WSA) conducted this monitoring effort to assess the occurrence-adiRePolyfluoroalkyl

Substances (PFAS) in surface water fistal tissue in and around Piscataway Creek, Prince
Georgebs County, to assess any potenti al huma
from surface water and fish tissue in and around the tidal antidednwvaters of Piscataway

Creek and withirtontrol reference sites in tidal and rtaal waters of Nanjemoy Creek.

Sampling locations were targeted to focus on primary potential source areas and potential areas

of concern (AOC) associated with Joimty Base A
Multi Agency Training Center (including fire fighters). Results and evaluations of the sample

data collected during this investigation were compared to applicable state and fedérad ek
concentration levels or site and media specific-baked sreening levels derived for the

protection of human health are presented below.

5.0 STUDY AREA AND BACKGROUND

MDE initiated the 2021 study of PFAS levels in surface water and fish tissue from fish in
Piscataway Creek for two reasong;: ffiereis a known source of PFAS at Joint Base Andrews
which is located adjacent to the upper reaches of the Piscataway Creek watershed and (2) this
areais apopular area for recreational fishing. Following a discharge of firefighting foam and the
resulting fsh kill investigation on July 31, 2020, from Joint Base Andrews and a review of the
2018 Site Inspections Report of the Fire Fighting Foam usage at Joint Base Andrews, Prince
George's County, MarylantDE decidedo focuson an assessment of the human health risks
associated with PFAS in Piscataway Creek.

The results from théall fish tissue collection in Piscataway Creek (Table 2) show elevated
concentrations of PFAS in sunfish collected west of Rt. 210 in thé¢idaiportion of

Piscataway Creek. Yellowullhead catfish were also collected at the samation and while

the results were not as elevated as redbreast sunfish, they are still higher than all other fish tissue
results from thdall collection at other sampling stations across the state. This suggested that
further investigation was warrantethe Piscataway Creek collection in fiaf was repeated in
Spring2021 to confirm the elevated PFAS in sunfish and catfish tissue and explore PFAS
occurrence in other species found in the area but not previously collectedati.the

Piscataway Créeis a small tributary of the Potomac River located in Prince George's County.
The potential sources of PFAS to the creek include JBA and aagelticy training center

(including fire fighters). The 2018 Site Inspections Report of Fire Fighting Foane@sadgint

Base Andrews shows relatively high levels of PFOA and PFOS in surface waters and storm
water near or on the base. An assessment of pollution sources provided by MDE Water Supply
Program directed the placement of sampling stations based onrgesétoen previously listed

areas of concern; no other major sources of PFAS were identified (Eigaok).

Recreational fishing is most popular within the tidal porbbRiscataway Creek where it meets
the Potomac River. There is little access to deep pools in thedabportions of the creek and
the upstream portions are quite shallow in most places. After consulting with the Maryland
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Department of Natural Resaas (DNR), MIE determined that the 8.5 mile stretch of the tidal
portion is popular for yellow perch, particularly in t8pring According to the DNR, other
popular species include largemouth bass and sunfish from the deep pools. There is limited
public access to these areas of Piscataway Creek from the shoreline, as they are bordered by
private property. The communities in this area were evaluated using the draft MDE EJ
Screening Tool (Appendix 6) and MDE found that there were no environmentag justic
implications.

5.1 PFASBasic Information and Study Target Analyte List

PFAS refers to a large group of hurrraade chemicals that for decades were used in a range of
products, including stairand wateiresistant fabrics and carpeting, cleaning prodypasts,
cookware, food packaging and fifighting foams. Beause of the strength of the caridarorine
bond, ®me PFAS can last a long time in the natural environment and can potentially accumulate
in the food chain. Scientific studies suggest thabaePFAS mayave adverse impacts on
human healthMeasuring PFAS concentrations in drinking water and food, estimating dietary
exposure and completing quantitative risk assessments to estimate humandhkealéh
relativelynew area of science. Forarple, EPA used quantitative risk assessmentievelop
its 2016 health advisory levels for PFOA and PFOS in drinking waberadditional information
provided by the federal government on PFAS, see the following links:
EPA Website for PFAS
https://www.atsdr.cdc.gov/pfas/docs/pfas_fact_sheet.pdf
https://www.fda.gov/food/chemicals/questiesrsdanswersandpolyfluoroalkyt
substancegfasfood

MDE is putting a priority on bettemderstanding, communicating, and reducing unacceptable
risks to human health related to PFAS. This includes identifymjinvestigating PFAS

occurrence in areas with the potential for the highest relative risk such as public drinking water
treatment facilities that may be more vulnerable to contamination, in locations where there may
be more than one source of PFAS reésa The focus of this study is to quantify and assess the
presence of PFAS in surface water and fish tissue and throughout the study area. The Target
Analyte List (TAL) of PFAS compounds utilized in this study included 14 PFAS anallyadde(

1).

6.0 SAMPLING PROCEDURE AND ANALYTICAL
METHODOLOGY

6.1 Surface Water Sample Collection

6.1.1 Surface Water Sampling

Surface water samples were collected on Mdya 18 of 2021 in and around thren-tidal

and tidal waters of Bcataway creek and the reference sites in the tidal antidabnvaters of
Nanjemoy Creek south of Piscataway Creek. Figliaasd 2 show the sampling locations for
surface water and fish tissue sample stations throughout the tidal artdtlabwaters of
Piscataway Creek and the tidal and -tidal waters of Nanjemoy Creek. The Nanjemoy Creek
sites were used as a reference site or control throughout the study.


https://www.atsdr.cdc.gov/pfas/docs/pfas_fact_sheet.pdf
https://www.fda.gov/food/chemicals/questions-and-answers-and-polyfluoroalkyl-substances-pfas-food
https://www.fda.gov/food/chemicals/questions-and-answers-and-polyfluoroalkyl-substances-pfas-food
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Each of bur teams was provided with a trip blank that was stored in their vehicle in a cooler on
ice the day of samplingTrip blanks were inserted in the cooler at the beginning of the day and
traveled to the boat launch location and back to the Annapolis®féte for courier pickup. A

total of 10 field blanks containing PFASe water supplied by the contract laboratory were
utilized during sampling using the same methodology detailed in previous studMad€p
reference to previous stied). The number fosamples, sample locations and quality control
samples are detailed Trable 4 The samples were shipped to the laboratory following approved
sample handling and storage metho@sain of custody forms were uigd to properly track
sample handling, requested analytical tests and sample trafgpendix1).

6.2 Fish Tissue Sample CollectierPiscataway Creek and Nanjemoy Creek

The Department collected fish tissue sampleasvo locations in the tidal and ndéidal waters of
Piscataway CreelE(gure ). Additionally, fish tissue samples were collected from two locations
in thetidal and nortidal waters of the Nanjemoy Credkigure 29 reference site. All samples
collected were submitted for analysis to deterntieelevelsof 14 PFAS. Corresponding

analytical methodologies and quality control procedures are detailed and provided in Appendix
3.

On May 14, 2021, May 17, 2021, May 20, 2021, and May@8]1,the Department collected

fish tissue samples at four sampling locations: the tidal headwaters of Piscataway Creek
(5/14/2021), the notidal waters of Piscataway Creek at Commo Road (05/17/2021), the tidal
headwaters of Nanjemoy Creek (05/20/2021), archtintidal waters of Nanjemoy Creek
(05/26/2021). Collections are usually accomplished using arboanted electrofisher powered

by a 3.5 or 5.0Kilowatt generator. Fillet composite samples consist of one fillet from each of

five fish of the same spexs. The minimum wet weight composite necessary for analyses is 10
grams. The minimum number of fish comprising a composite sample is five fish. For all samples,
the smallest fish in the sample must be within sevéwnéypercent of the total length of the

largest fish in the composite sample.

Filet knives used for cleaning fish were rinsed with PHA® water each time before fileting

the next sample. Filets were placed directly in the laboratory supplied conthaggedand

placed on ice. Each dii¢ four teams was provided a trip blank by the laboratory containing

PFAS free water and a field blank for each of the collection sites. Methodology and rationale
behind the use of trip and field blanks was the same as mentioned previously. Once complete

all trip and field blanks were bagged and placed in their designated cooler for shipment and
analysis by Alpha Analytical Laboratory. Fish tissue samples were transported to and
homogenized at the contract laboratory. At each station, environmend#i@ohand water

quality parameters were collected and recorded on field data sheets. These data for this sampling
event can be found idppendix landAppendix 2



MDE PFAS in Surface Waters and Fish Tissue in Piscataway Creek 11

6.3 Analytical Methodology

The TAL suiteconsistof 14 PFAS analytes (S8a@ble lidentifying the PFAS TALs and

Appendix 3for approximate method detection limits for water &sd tissue). A brief narrative

of the sample preparation and analytical methodology for both surface water and fish tissue
analysisarepresented i\ppendix 3 Given the lack of standardized, published analytica

methods for nowdrinking water sample media, and the fact that EPA 500 series methods are not
allowed to be modified, an alternative method based on principles detailed in the EPA 500 series
method was utilized by the contract laboratory. The Alpha Aalymethod was a liquid
chromatography tandem mass spectrometry method (LC/MS/MS) with solid phase extraction,
and it is most similar to Method 533 in that it utilizes the weak anion exchange (WAX) SPE
cartridge, and the method calibration employs th&oge dilution technique. This method
incorporates the maximum number of commercially available extracted internal standards,
consisting of (18) 13@nriched and (2) 2#¢nriched compounds. Up to 36 PFAS compounds, or
any subset, can be quantified using lgpproach. The method can analyze a wide range of

sample matrices in addition to aqueous samples including soils/sediments, biosolids, and tissues.
Although similar methods are used, there is currently no standard analytical method, from EPA
or any volunary consensus standard body, for PFAS analysis in fish tissue. Few laboratories
advertise fish tissue analysis for PFAS.

70 PFAS ASTANDARDSoO, TOXI CITY VALUE
UNCERTAINTY ANALYSES

Healthbased guidance values in specific environmental media for some iriva®een

developed by federal, state, and international agencies using a variety of critical studies,
endpoints, methods, and policy choices. This study foapmesfically on assessing human

health risk associated with measured levels of PFOA, PFOBF®BS in surface water, and

PFOS in fish taken from Piscataway Creek. PFOS was the predominant PFAS detected in fish
tissue and the only detected PFAS with peer reviewed toxicity values, therefore, fish tissue
consumption risks were evaluated only for PFRIBE used peer reviewedeferencaloses

(RfDs) for PFOA and PFOS which were developed by EPA (and used by EPA in developing its
2016 Drinking Water Health Advisory Level@)édhanMDE estimate (with uncertainty spanning
perhaps an order of magnitude) afaly oral exposure to the human population (including
sensitive subgroups) that is likely to be without an appreciable risk of deleterious effects during a
lifetime (with uncertainty factors generally applied to reflect limitations of the data used). The
PFBS RfDwas aProvisional PeeReviewed Toxicity Value (PPRTV) primarily derived for use

in EPA's Superfund ProgramRfDs are generally used in noncancer health assessments and the
RfDs utilized in this assessment apgproved by EPA and detailed withiretRegional
Screening Level U s atipd/svwwEepd.gdvéisk/regidmayeeningdefels1 )
rslsusersguide The MDEdevelopedealthbased guidancealues for swimmingnd for fish
consumptiorare estimates of a daily exposure dose that is not expected to lead toamoen

health risk ovean setperiod These guidance values are used to identify exposures (and levels in
surface water and fish) that could potentially pose an unacceptiie human health.

However, exposure above a guidance value does not mean that health problemsimwill occ
MDEs guantitativeassessment addresse$ydPerfluorooctanoic acidPFOA)
Perfluorooctanesulfonic aci®PEOS) andPerfluorobutanesulfonic Acid (PFBShree of the

most studied PFAS which both have RfDs



https://www.epa.gov/risk/regional-screening-levels-rsls-users-guide
https://www.epa.gov/risk/regional-screening-levels-rsls-users-guide
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The MDE risk threshold for noncarcinogensas at a hazard quotient of 1 which is the ratio of

the potential exposure to a substance and the level at nhimthverse effects are expected

(calculated as the exposure divided by the appropriate chronic or acute value) which means
adverse noncancer effts are unlikely at this level, and thus can be considered to have negligible
risk. For hazard quotients greater than 1, the potential for adverse effects increases, but we do not
know by how much. For toxics that affect the same target organ or orgamsytkat can cause

similar adverse health effects, combining hazard quotients from different toxics is often
appropriate. The sum of hazard quotients is a hazard index (HI) which was utilized for PFOA,
PFOS and PFBS in this evaluation. An HI of 1 or lomeans toxics are unlikely to cause

adverse noncancer health effects over a lifetime of exposure. However, an HI greater than 1
doesndét necessarily mean adverse effects are

As stated previously PFAS compounds have been in use since the 198FA&hdre found in

a wide array of consumer and industrial products. Other than for PF&®S and PFBS, the

vast majorityof PFAScompounds ithe marketplaceave littleto no toxicity information or

RfDs. As greater knowledge of the toxicity of other FFéompoundadvances, MDE will re

Visit prior assessments to ensure that appropriate actions are taken to address any unacceptable
human health riskCurrently, the MDE, EPA and other organizations are collaborating to

generate and review research and mErmew scientific information as it becomes aafalié on

the bioaccumulation potential and toxicity of additional PFB&veloping toxicity values or

oral reference doses, RfDs, for other PFAS, idiclg GenX chemicals are a priority for EPA

and will beconsidered by MDE as the research becomes avaikatterdingly, the uncertainty
concerning the human health risks associated with other PFAS detected in this study is discussed
gualitatively.

7.1 Surface Water Data

Surface water sample results are present@alobe 5and corresponding sample locations are
identified in Figured and2. Thesurface water PFAS concentrations from the reference sites in
Nanjemoy CreekHigure 3 ranged from not detected in the Amhal headwaters to 6.77 ng/L in

the tidal headwater3he results withirPiscataway Creetanged from 207 ng/L in the tidal
headwaters prior to its discharge into the Potomac River to asahiglO3ng/L total PFAS in

the nontidal headwaters along Colonial Lane just south of Joint Base Andrews. PFAS
concentrations exhibited a dilution attetion pattern dissipating with distance as the creek
progressed downstream of potential sources originating from Joint Base Andrews. In addition to
potenti al PFAS sources at Joint Base Andr ews
Training Academys present along Commo Road adjacent to Piscataway Creek, however, the
presence of PFAS sources associated with the facility is not known. All surface water samples
takenfrom PiscatawayCreek hadPFAS levels greater than samples takem comparable
referencesites in Nanjemoy Creek.

7.1.1 Recreational Surface Water RiskBased Screening Evaluation
MDE calculated the levels of PFOA plus PFOS and PFBS in Piscataway Creek which would

pose an unacceptable level of risk to recreational swimmers (throogleatal ingestion of
water while swimmingjo compare these levels to measured levels of PFOA plus PFOS and
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PFBS in Piscataway Creek. If measured levels of PFOA plus PFOS or PFBS are in excess of

h e ang albes,M®E woaldafind tlean a |
swimming in Piscataway Creek would pose unacceptable risks to human health. Recreator
surface water exposure supporting calculations, equations and exposure variables are presented
in detail inAppendix 4andAppendix 5 Surface water exposure was evaluated for all potential
populations including children at all stages of development from birth on. Recreational use
surface water exposures were evaluated using a conservative range of exposure times within the

MDEGs <c al

cul

ated

human

study area asrpsented in Table 1 below.

Table 1: Sitespecific Surface Water Exposure Variables

Recreational Swimming
Recreational Scenario Expos.urc Exposure frequency EX]:.IOSI.II'C Scrccnmg'
(All Populations) duration (days/yr.) time Concentration
(yrs.) ” ) (hrs. day) | PFOA+PFOS/(PFBS)
(ng/L)

Swimming in surface 2% 26 (2 days a week, ) 17.500/(26,200)
water moderate 13 weeks)

Sw1mm1n'g n s-..lrracc 2% 52 (2 days a week, 5 8,770/(13,100)
water intensive 26 weeks)

The recreational exygsure pathway MDE assessedhisidental ingestion of water while
swimming,wading,or recreating in surface water. Water intake rates varied wélaad
exposure timand were estimated to be as high 125 milliliters per hour for chilBremal
contact with surface water was not quantitatively evaluated as a pathegyosuralueto the
expected low dermal permeability of PFOA, PFOS and PRBIslation of PFOA, PFOS and
PFBS was also not consideraslan important pathway of exposure for swimmers.

Surface water concentrations of PFAS are presentédile 5 Calculationf site-specific
surface water riskased swimming screening values are presentégdpendix 4and Appendix

5. Risk-based surface water screening concentrations for swimming are greater than EPA

recommended healtldaisory levels for PFAS in drinking water because people accidently

ingest much less water per day while swimming or recreating as compared to the amount of
water people purposefully ingastdrinking waterthroughout the dayComparisons of surface
wata concentrations to the EPA recommended Health Advisory Level (or any other drinking

water criteria) are not appropriate for assessing swimmikgMBE conservatively derived
surface water recreational screening criteria for the Piscataway Creek sadyikxing

screening criteria that may not be applicable for certain portions of Piscataway Creek due to
limiting factors like water depth and the low probability of swimming within the upper reaches

of the creek closer to potential sources.

As presented iffable 7the maximum detected surface water concentraticd)193 ng/Lwas

significantly below the ristbased recreator screening concentrations for moderate (17,500 ng/L)
and intensive (8,770 ng)lsurface water recreator exposures for the sum of PFOA and PFOS and
the riskbased recreator screeniogncentration$or PFBS moderate (26,200 ng/L) and intensive
(13,100 ng/L) recreator exposure to surface waters throughout the Piscataway Creeleatudy ar

The maximum PFAS concentration for the reference site in the tidal ariitabportions of

Sw
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Nanjemoy Creek was 6.77 ng/L which is significantly lower than theb@sled recreator

screening criteria and the PFOA plus PFOS and PFBS results for thtaRgCreekstudy

area. PFAS compounds, including PFOA and PFOS, were only intermittently detected at or near
the analytical detection limits in the Nanjemoy Creek reference Shesconcentration of PFAS

in the tidal headwaters of Piscataway Creek 2#&ng/L and the dominant PFAS compound
throughout Piscataway Creek was PFOS, one of the most persistent, bioaccumulative PFAS
compounds. In addition to potential PFAS sources emanating from Joint Base Andrews the
Department continues to track down potaingiources in the watershed and is working with the
Prince Georgeb6s Fire Department Fire/ EMS Tr ai
Road adjacent to Piscataway Creek to determine if PFAS sources associated with the facility or
others in the waterstdeare known.

Based upon the results of the recreational swimming expesateation, surface/ater
recreational exposure risk estimates based on measured valugsataway Cree&rebelow
MDE site-specific recreational use (swimming) screening cHteri

7.2 Fish Tissue Data

Fish tissue results are presentedatle 6and corresponding sample locations are identified in
Figuresl and2. PFOS as wekls othelPFAS compounds were detected above the reported
detection limits in alsamples from Piscataw&reek as welas theNanjemoy Creek reference
sites. PFOA and PFBS were not detected in any of the fish tissue samples analyzestudy,
therefore, human health risks from consumption of fish with detected concentrations of PFOS
was the only PFAS compound evaluated quantitatively.

7.3 Fish Consumption Screening Evaluation

MDE evaluated detected concentratioh®FOSIn fish tissugo determine whether measured
values exceed human health risk screening levels based on fish consumption as the pathway of
exposure. Fish consumption supporting calculations, equations and exposure variables are
presented in detail iAppendix 4 andAppendix 5 MDE quantitatively evaluated human health

risk through fish consumption using EPA and MDE recommended fish consumption exposure
variables. These include the use of a range for the number of fish meals per year and an
assumptionhat each meal consists of aw@nce serving for adults andaBince servings for

children. The assessment quantitatively evaluated exposure assuming fish consumed were all
from the same location and the same species within the study areaa$siesptionsikely
overestimate potential health risk.

MDE included derivation of fish consumption advisories for the general adult population,
children,and childbearing women in this assessment. EPA CERCLA guidance may not include
these sulpopulations in sitespecific assessments. The inclusion of children and-bleiddling

women follows guidelines for recreationally caught fish in Maryland utilized in the MDE Fish
and Shellfish Monitoring Program
(https://mde.maryland.gov/programs/marylander/fishandshellagie&/fishconsumptionadvisor
y.aspx). The screening criteria are secific and should not be considered as screening criteria
for commercially harvested fish. Commercially available fish often come from a range of
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locations and suppliers and this studgswiot intended to specifically provide guidance on
commercially harvested fish.

Site-Specific Fish Consumption Screening Concentrations

. . Fish Tissue (cooked)
. Approximate Meals per | Approximate X .
. Consumption Rate Screening
Population Month (8-ounce meal Meals Per .
(mg-day) adult, 3-ounce child) Year Concentration (ug/kg)
T for PFOS
General Population (76 kg) 59,650 8 96 37
Women Child Bearing Age (67 kg) 59,650 8 96 33
Children (14.5 kg) 22,370 8 96 19
General Population (76 kg) 29,825 4 48 73
Women Child Bearing Age (67 kg) 29,825 4 48 64
Children (14.5 kg) 11,185 4 48 37
General Population (76 kg) 7.456 1 12 291
Women Child Bearing Age (67 kg) 7,456 1 12 257
Children (14.5 kg) 2,796 1 12 149

Derivation of sitespecific fish tissue riskased screening values are presented above and
detailed inAppendix4 andAppendix 5 As presented iffable6, PFASwas detected in fish

tissue and the comparisons to the-tisised sitespecific screening criteria for PFOS were in
exces®f risk-based fish consumption screening concentrations for PFOS for multiple potential
exposure scenarios and consumption rates for the largemouth basesdagposure scenarios

for redbreast sunfish in the Piscataway Creek Study area. Consumptidiowftydlhead

catfish exceeded high intensity (96 meals per year) fish consumption rates for children in the
upper reaches of Piscataway Creek, however, fishtgbitat,and probability of catching and
consuming yellow bullhead catfish at the consummptates utilized to derive fish tissue

screening concentrations is low within this portion of Piscataway Creek. Fish tissue
concentrations of PFOS were less than thesgitzific healtibased consumption screening
criteria for all exposure scenarios faetblue catfish in the tidal headwaters of Piscataway
Creek. Although concentrations of PFOS were detected in all fish species tested within the
Nanjemoy Creek reference sites the concentrations were b#lthe sitespecific healtkbased
consumption seening criteria. PFOS fish tissue concentrations in the Nanjemoy Creek
reference site were less than the PFOS fish tissue concentrations for the equivalent species within
the Piscataway Creek study area.

1 Fish consumption screening concentration derivatiovithin the MDE Fish and Shellfish Program include a 30 %
reduction in contaminant concentration in the fish due to trimming and cooking losses.
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7.4 Ecological Screening Evaluation

The primary objectives of this pilot study were to evaluate humeaithrelated risks associated

with PFAS in the surface water and fish within Piscataway Creek. The EPA has not issued
Clean Water Act (CWA) 304(a) recommended ambient water quality criteria for any PFAS
compounds (including PFOA, PFOS and PFBS), althoumgrk is underway to develop values to
protect ecological health. In this study total PFAS concentrations ranged from not detected to
3,193 ng/L which is approaching some of the limited published ecological aquatic life screening
criteria. A white paperyblished by the Florida Department of Environmental Protection in 2020
has a reported freshwater chronic ecological surface water screening concentration of 37,000
ug/L and the State of Michigan published aquatic life water quality value is 140,000 ng/L fo
PFOS. The acute and chronic impacts to aquatic life and the ability of certain PFAS compounds
to accumulate up the food chain are important factors that are being assessed as recommended
aguatic life water quality criteria are being developed by EPA. MiDEevisit the issue of

ecological impacts associated with these measured levels in Piscataway Creek when EPA
completes its work and issu€§VA 304(a) ambient water quality criteria for aquatic life

protection.

8.0 CONCLUSIONS

The MDE WSA incoopetai on wi th Maryl anddés DNR conducted
occurrence of Peand Polyfluoroalkyl Substances (PFAS) in surface water and fish tissue in and
around Piscataway Creek and a reference site in the tidal artdlabportions of Nanjemoy

Creekalong the Potomac River. Sampling locations were targeted to focus sampling in potential
areas of concern associated with known or highly likely sowfcB&ASrelease.

Results of MDEG6s public health rislkhtmeasmdduat i o
concentrations of PFOA, PFOS and PFBS in Piscataway Creek (and the Nanjemoy reference

site) are below the riskased screening concentrations for both moderate and intensive

swimming. Surface water concentrations of PFAS ranged frontdatattto 7 ug/L in the

Nanjemoy Creek reference stations and from 207 to 3,193 ng/L in the Piscataway Creek study

area. The screening values are 17,500 ng/L for PFOA+PFOS and 26,200 ng/L for PFBS for
moderate use swimming and 8,770 ng/L for PFOA+PFOS and 18gtDdor PFBS for

intensive use swimming. Concentrations of PFAS were significantly greater in the Piscataway
Creek area relative to the Nanjemoy Creek reference stations indicating the presence of sources

of PFAS within the Piscataway Creek study area.

PFAS surface water concentrations in Piscataway Creek dissipated with distance as the creek
progressed downstream of potential sources at Joint Base Andrews. The concentration of PFAS

in the tidal headwaters of Piscataway Creek was 207 ng/L and the dok#® compound

throughout Piscataway Creek was PFOS, one of the most persistent, bioaccumulative PFAS
compounds. In addition to potential PFAS sources emanating from Joint Base Andrews the
Department continues to track down potential sources in the Watkand is working with the
Prince Georgeb6s Fire Department Fire/ EMS Tr ai
Road adjacent to Piscataway Creek, to determine if there are other PFAS sources associated with
the facility or others in the watershed.
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Results of the PFAS public health risk evaluation for fish consumption identified fish tissue
concentrations of PFOS in excess of Hislsed fish consumption screening concentrations for
multiple potential exposure scenarios and consumption rates fordleenlaunth bass andost
exposure scenarios for redbreast sunfish in the Piscataway Creek Study area. Consumption of
yellow bullhead catfish exceeded high intensity (96 meals per year) fish consumption rates for
children in the upper reaches of Piscatawayekiraowever, fish sizéaabitat,and probability of
catching and consuming yellow bullhead catfish at the consumption rates utilized to derive fish
tissue screening concentrations is low within this portion of Piscataway Creek. Fish tissue
concentrationsfdPFOS were less than the s#gecific healtibased consumption screening
criteria for all exposure scenarios for blue catfish in the tidal headwaters of Piscataway Creek.
PFAS was detected in all fish species tested within the Nanjemoy Creek refetesice si

however, the concentrations were bellthe sitespecific healtibased consumption screening
criteria and the PFOS fish tissue concentrations in the Nanjemoy Creek reference site were
significantly less than the PFOS fish tissue concentratiorthdoequivalent species within the
Piscataway Creek study area.

Given the use of PFAS compounds throughout the marketplace, their bioaccumulative properties
and the uncertainty associated with their potential presence in environmental media throughout
Maryland, MDE efforts regarding PFAS compounds impacts to human health and the
environment are ongoing and evolving rapidly. Actions are underway at both the federal level
(EPA, DOD, USGS) and the state level to better understand PFAS risk and exposurgpathwa
and to reduce as needed the presence and potential exposure to PFAS compounds both
environmentally and within the marketplace. Investigative efforts at Department of Defense
Facilities, including Joint Base Andrews, as well as other public and prietgetial sources of
interest in and around Piscataway Creek and the Potomac River are ongoing. As additional
environmental and human health assessment information is derived regarding PFAS compounds,
MDE will pursue updates to its strategy and action pdagnsure protection of public health and
natural resources in Maryland. Updates regarding fish consumption advisories and investigations
in the Piscataway Creek area of the Potomac watershed may be found at the MDE PFAS
Landing Pagehttps://mde.maryland.gov/PublicHealth/Pages/PREASdingPage.aspx

At the time of this publication MDE is collecting additional fish tissue samples within the
Potomac River to assess pdtahhealth risks associated with PFAS in areas of concern where
Piscataway Creek discharges to the Potomac. Known PFAS current and potential historic users
within the Piscataway Creek drainage basin have been contacted and efforts to characterize,
assessnd mitigate identified releases that may be impacting public health and the waters of the
state are ongoing.
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10.0 TABLES AND FIGURES

Table 1: Target Analyte List

Parameter Acronym CAS Number
Perfluorobutanesulfonic Acid PFBS 375735
Perfluorohexanoic Acid PFHx A 307-24-4
Perfluoroheptanoic Acid PFHpA 375859
Perfluorohexanesulfonic Acid PFHXS 35546-4
Perfluorooctanoic Acid PFOA 33567-1
Perfluorononanoic Acid PFNA 375951
Perfluorooctanesulfonic Acid PFOS 1763231
Perfluorodecanoic Acid PFDA 33576-2
N-Methyl Perfluorooctanesulfonamidoacetic
Acid NMeFOSAA 3150632-8
PerfluorouND1ecanoic Acid PFUNA 205894-8
N-Ethyl Perfluorooctanesulfonamidoacetic Ac; NEtFOSAA 1691:99-2
Perfluorododecanoic Acid PFDoOA 1651711-6
Perfluorotridecanoic Acid PFTrDA 7262994-8
Perfluorotetradecanoic Acid PFTA 376-06-7
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Table 2: PFAS Samples in Fall 2020 Piscataway Creek (ug/kg)

20

NI - Mon Detect

» - Mot Analveed

or quanitifed in replicate run,

3 - Reporting lim

its ranging from lowest 0221 @ highest 0244

4 - Reporting lim

its ranging from lowest 0442 to highest 0,488

5 - Reporting lim

its ranging from lowest 0.221 ko highest 2.210

[ata Qualificrs

E - Concentration of analyle exceeds the range of the calibration curve amd/or linear range of the instrument,

Avg Avg
Site Sample Length | Weight | Collection
Location Position Collection Reference | Reference Sample 1D Type Field Blanks (em) (g/lbs.) Date
Commo Road - 38.74776. Composite Species 1 -
Non Tidal -76.84507 | Yellow Bullhead Catfish | PISO134 |2020FTC PISC A| Tissue |FB 2020FTC PISC 20.2 102.2 10/26/2020
Commo Road - 38.74776. Composite Species 2 -
Non Tidal -76.84507 Redbreast Sunfish PIS0134 |2020FTC PISC B| Tissue |FB 2020 TC PISC 15.16 54.4 10/26/2020
Lab Sample 1D L204 740706 L2047407-12 L2047407-12
Sample Station 020FTC PISC A | 2020FTC PISC B | 2020FTC PISC B
Collection Date 10K26/2020 100 26,2020 10:26/.2020
Prscataway - Commea | Piscataway - Commo | Piscataway - Commo
Site Description Road Foad Foad
Yellow Bullhead
Specics Common MName Catfish Redbreast Sunfish Redbreast Sunfish
Uniis Foothote ug&g Uﬁg I.l.g."]:{E
Perfluorohutanesulfonic Acid (PFBS) 4 b M .
Perfluorohexanoic Acid (PFHx A) 3 D MWDy .
Perfluoroheptanoic Acid (PFHpA) 3 M M .
Perfluorohexanesulfonic Acid (PFHxS) 3 1.0 244 244
Perfluorooctanoic Acid (PFOA) 3 MO ND
Perfluorononanoic Acid (PFNA) 3 M M .
Perfluorooctanesulfonic Acid (PFOS) 5 20,00 417.00 233.00
Perfluorodecanoic Acid (PFDA) 3 NI 186 = L.E6
M-Methyl Perflunrooctanesulfonamidoacetic Acid (NMeFOSAA) 4 ilh] MDD .
PerfluorouND I ecanoic Acid (PFUnA) - il h] 2.1 = 271
M-Ethyl Perfluorooctanesulforamidoacetic Acid (NEIFOSAA) A NI MWDy .
Perfluorododecancic Acid (PFDoA) 4 ML 3.63 + 3,65
Perfluorotridecanoic Acid (PFTrDA) 4 1.05 130 » 3350
Perfluorotetradecanoic_Acid (PFTA) -+ 1.04 ND *
Total PFAS 23.15 430.96 246,96
Data Qualificrs E Replicate
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Table 3: PFASs measured in Field Blanks and Trip Blanks (ng/l)
Lah Sarnple 1D L2127169-01 L2127169-02 L2137169-03 L2127169-10 L2127169-11 L2127169-12 | L2127169-13|L2127169-14|L2127213-13| Lal27213-27 |Ld127213-42[L2127213-43| L2128737-13| L2128737- 14
Sarmple Stahon 51-TBS 55-FBI 36-FB1 51-TBé SFFBEL 58-FBL 59-FBl 510-FBI 33-FBI 36-FBI 51-FBI TE-1 =1-FBI TB-4 LCMEMS-ID| LCKMEME-ID
Callection Date 51812021 511812021 S1&M2021 51802021 51812021 5182021 SAR021 | SAR2021 | SARE0EL Sianian21 SN4/2021 | 50402021 | S262021 | S26/2021 fi2i2031 fif16i2021
Trip Blank for $2-W1, 33 Tidd
W1, 54W1, 535w, 57 headwaters of |Trp BlarkforSl  MonTidal |Trip Blank forST
Trip Blank fir35-FBL, 564 Tidal Head waters of |Won- Tidal Headweaters of|  FBY, 35.FBL, 30.FBL, Windhrook Road Cotiro Boad - Mone- | Woodyard Road Cotrrwo Boad - |Tidalheadwatersof|  Peataway | TL31T23L vatewof | T, 57T2 and | Method Blank | Method Blank
Site Description Foomote | FBI, 56-W1,and 37-W1 | Hawjerooy Cieek Narjeroy Creek and 510-FBL Cinssing Tl Ciossing Colonillang | Mon-Tidad | NameroyCreek Cleek W1, and 51-FBI | Hanpreoy Cieek|  ST-FBI Analyss Amalysis
Urits ngl gl ngl ngl ngl ngl ngl ngl ngl ngl ngl ngl ngl ngf ngl ngl
Perfuombutaneaulfnie Acid (FFES) 1 ND ND ND D WD ND ND D ND ND ND ND ND ND ND ND
Perfluorohezanoic Aad (PFHz &) 1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Perfuorahentannic Acid (PFHpA) 1 ND NI NI ND ND ND ND ND ND NI NI ND NI NI NI NI
Perfluorohezanesilbme Aod (PFH:S) 4 ND ND ND WD ND ND ND WD ND WD WD ND WD ND WD WD
Perfuomoctannic Aeid (PFOA) 1 ND ND ND ND ND ND ND ND ND WD WD ND WD ND WD WD
Perfuorononanoic Acd (PFN.A) 1 ND NI NI ND ND ND ND ND ND NI NI ND NI NI NI NI
Perfnorooctanesulbnic Acid (PFOS) 4 ND ND ND ND ND ND ND ND ND WD WD ND WD ND WD WD
Perfuorodecannic And (PFDA) 1 ND ND ND WD ND ND ND WD ND WD WD ND WD ND WD WD
-Iethwl Perfuntoactanesulfnamidoacetic Avid (NMeFOSAA) 1 ND WD ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Perfluoroul D ecannic Acd (PFUnd) 1 ND NI NI ND ND ND ND ND ND NI NI ND NI NI NI NI
N- Byl Perfuarooctanesulfinanidoacets And (NEFOSAL) 1 ND ND ND ND ND ND ND ND ND WD WD ND WD ND WD WD
Perfuorododecanoic And (PFDoA) 1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Perfuomindecannic Aod (PFTrDA) 1 ND ND ND ND ND ND ND ND ND WD WD ND WD ND WD WD
Perfuortetradecannic Acid (PFTA) 1 ND NI NI ND ND ND ND ND ND NI NI ND NI NI NI NI
Total PFAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

WD - Non Detect

| - Reporing brits ranging fom lowest 177 to highest 2.05

2 - Repotimg bt ranging fromlowest 1770 to hghest $0.000
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Table 4: Sample Location Summary Table
Avg Avg
Site Sample| Field |1, ength| Weight| Collection Deliver to
Location Position Collection Reference |[Reference| Sample ID | Type |Blanks (em) | (g/1bs.) Date Lab
Tidal headwaters of Piscataway Creel | 3869522, -77.00623 Water Sample S1-W 1 Water | S1-FB1 51142021 5/21/2021
Composite Species 1 -
Tidal headwaters of Piscataway Creelc | 3869522, -77.00623 Largemouth Bass =1-T1 Tizsue | 31-FB1 399 9108 51472021 5/21/2021
Composite Species 2 -Blue
Tidal headwaters of Piscataway Creek | 3869522, -77.00623 Catfish =1-Tz2 Tissue | 51 FB1 | 4738 1081 2142021 52172021
Windbrook Road Crossing 3870533, 76.93554 Water Sample SeW Water | 22-FB1 52172021
Composite Species 1 -
Commo Road - Non Tidal 3874618, -76.84636 Redbreast Sunfish 33-T1 Tissue | 33-FB1 155 728 S172021 5/21/2021
Comp osite Species 2 -
Commo Foad - Non Tidal 3874618, -76.84636 Yellow Bullhead Catfish 53-T2 Tissue | S3-FB1 177 758 5172021 5/21/2021
Commo Road - Non Tidal 3874618, -76.84636 Water Sample 531 Water | S3-FBE1 5172021 5/21/2021
Woodyard Read Crossing 3878536, -76.84388 Water Sample 34T 1 Water | S4-FB1 5182021 5/21/2021
Colonial Lane 3878866, -76.86529 W ater Sample 551 Water | 35FE1 5182021 5;’21;’2021'
Tidal headwaters of Manjemoy Creek | 3844932 77 15417 Water Sample Control S6-W 1 Water | S6-FB1 5202021 5/21/2021
Composite Species 1 -
Tidal headwaters of Manjemoy Creek | 3844992 7715417 Eluegill Control 26-T1 Tizsue | 36-FB1 167 107.4 52072021 52172021
Composite Species 2 -Blue
Tidal headwaters of Nanjemoy Creek | 3844992 -77 15417 Catfish Control 36-T2 Tissue | 36-FB1 484 10732 | S2002021 5/21/2021
Non Tidal waters of Manjemoy Creek | 3842201, -77.21040 Water Sample Control ST Water | S7-FB1 5262021 5f28/2021
Composite Species 1 -
Men Tidal waters of Manjemoy Creek | 3842201, -77.21040 Eedbreast Sunfish Control 57Tl Tissue | S7-FE1 14.2 &0.2 S262021 5/28/2021
Comp osite Species 2 -
Mon Tidal waters of Manjemoy Creek | 3842201, 77 21040 YTellow Bullhead Catfish Control 37Tz Tissue | 37-FB1 211 1422 5262021 5/28/2021
Cne with each site
Field Blanlks collected 51-FB1,532.FE1 33-FE 1534 FB1,55-FB1,56-FB1 57-FB1 Water 7 Media Count
Trip Blanks One with each "trip" TE-1,TB-2TBE-3TE4 Water 4 Tizzue 10
Replicates Done in Lab TWater Sample Lab Sample Water 1 Water 20
Replicates Done in Lab Tizsue Eeplicate Lab Sample Tizsue 1
HNIST Water Sample Done in Lab Water Sample Lab Sample Water 1
MNIST Tissue Sample Done in Lab Tizsue Eeplicate Lab Sample Tizsue 1
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Table 5: PFASs measured in surface water (ng/l)
Lab Sample 1D 202716944 | L2127169.05 | LIIa7169-06 | LZI2716907 | LI127160-08 [L2127160-08 RE[ L2127169-00 [L2127149-00 RE[ L2127213-41
Sample Statian S EL.WI SLWI 83.W1 41 34-W1 RE 55. W1 55.W | RE S1.W]
Collection Duate 5182021 S1R/202] 5182021 S1RZ02] 51802 5182021 S1R/202] 5182021 514/2021
HWim-Tikl ) . N
T;h;i;tl:;u;::ﬂ' |||:tdl-l-ll:n.'r? of mlﬁ::':i:am L m‘lll.'-ﬁ:.::]- M- “Tﬁ:m sz]g::nllr:ml Coboial Lase Coloniz] Lane IP?:]LT:::?“:*M
Site Descriptan Focinioie PanpEy Lok
(T g ngl gl gl gl ngl gl gl
Perflusrobsnanesalfonic Acid {FFBS] | el ¥ il b 1(Lix 304 B8 HiH 10 115 6,50
Perfluorohexanoic Acud (FFHx A) | 224 M 384 135 14 276 353 353 24
Perfluorcheptanoic Acid (FFHpA) 1 & M 17.3 402 5.5 V5.5 207 24T 104
Perfluorohesamesul fomke Acid (FFHxS) 2 il NI paR 434 B9 BT 1200F 1120 a4
Perftupronctanoic Acid (FFOA) I a7 M 0.8 147 T 208 40 404 2710
Perfluprononanede Acid (PENA) 1 BT ND EET] il 4 04 1% 178 ]
Perilupmooctanesulforie Acid (FFOS) 3 FET ND . | 478 11240 [T 1280 1000 s
PerMuorodecanoic Acid {PFIA) I N0 NI N[ ML 167 267 NI N[ RIE
N-Methyl Perlluorocianesalionamidoacetic Acid (NMeFOSAA) 1 m0 ND N ML NI m0 ND N M
PerfluorcaND lecanese Acid (PFURA) 1 N0 ND ND ML MY N0 ND ND M
M-Ethyl PerlMusrsoctanesullnanidoscetic Acid (NEIFDSAA) [ N0 ND N M ML N0 ND N MDD
Perfluardodecanoic Acid {PFDoA) I N0 ND N NI NI N0 ND N NI
Perflucroisidecancic Acid (FFTEDA) 1 MO ND N M NI MO ND N MDD
Perfhuprotetradecanaic_Acid (PFTA) I N0 ND N[ NI NI N0 ND N[ NI
Total PEAS .00 0.0 o {000k 0.0 .00 0.0 o {000k
Dt Qhalifiers F E Replicate E Replicate |
PFOA = PFOS ngiL 4,53 ND 146.9 25 1418 1286 1654 1504 100.7
iisk Based Recrentional Swimming Screening Crmcentratinn PECA + PFOS [Modemte Risknsensive Risk] g/l | 17500 | 8970 | 17500 8770 17500 | 5770 | 7so0| B770 | 17500 8770 | 17500) 8770 | 17500 8770 ] 17s00| E770 [ 17msoo| R.770
PFFRS ngil el b ND 10,6 EEE] 28 208 10 1018 6,849
Risk Bnzed Recrentiona] Swimming Screening Concentration PFRS {Moderite RiscTntensive Risk) gl | #5200 | 13,000 [ 26,200 [ 13,000 | za300 | 13,100 | 26200 [ 15000 | 26200 [ 12,100 | 26300 15,000 | 26200 | 15,000 | 25200 | 13,000 | 26300 | 15.100

MDD - Man Detect

| = Reporting limits ranging from hrwvest 1.77 o highest 2,035

2 - Bepoting Limits rmnging from kewest 1.770 1o highest 50,000

- Mt Anabyzed

[Crata Cuslifiers

E - Conceparition of amabyte excasds the range of the ealibration eurve and'or lmear range of the insimen,

F - The ration of quantificr son responss o qualifies ion response talls ouside of the bomatory cnenia,
[Becsulis are considered o be an cstimated maximem concentration.
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Table 6: PFASs measured in fish tissue (ug/kg)
[2127213-0 L2127213-06 D |L212T213-12] 12127213-20 L2127203-26 | L2I27213-34 | LXI2T213-40 | LXL2RTI 708 | L212RT37-12
Sample Station 23T 53-T1 53.T2 56-T1 56-T2 S1-T1 S1-T2 87Tl 57-T2
Collection Date 5172021 S T2021 SAT021 SIZ0E ] SH202 ] 142021 3142021 26201 262021
Tiehal Tudal Tdal Mo tickal Moem ticlal
headwaters of | Tedal headwaters | headwaters of | headwaters of waters of waters of
Comimes Road - | Comimes Road - |Comirne Boad|  Manjemioy af Manjemoy Piscatavway Pizcataway Manjemioy Mamjemioy
Sabe Description Fooinote Mon Twdal Mo Tudal = Mom Twdal Cregk Creck Creck Creek Creek Creek
Yellow e lbow
Redbreast Bullhead Largemouth Redbecast Bullhead
Species Common Name Sunfish Eedbresst Sunfish Canlizh Bluegill Rlue Calizh Hass RBlee Carlish Sunlizh Catlizh
Linits ugkg ug'kg ugky ug kg ug'kg ugkg uwkg upky up'kg
Perfuorobutanssilfone Acid (PFES) 4 bl M M MWLy MW M NI K18 M
Perfluorohexanoie Acid (FFHx A) 3 WD NI MWD MWD MDD MWD ] WD MWD
Perflucroheptanoic Acid {FFHpA) 1 ™I NI Tl I NIy mI ] ™I W2
Perfluomohexanesulfoni: Acid (FFHxS) 3 (.822 (LH12 .76 R M 0.512 MWD M MWD
Perfluorooctansic Acid (PFOA) 3 M M M M My MWD MWD WD M
Perfluorononanoic Acid (FFRA) 3 (374 (374 IR1¥] ™ My M M M W
Perfluorooctunesul fonie Acid [PFOS) 5 254,00 231.00 24.7 521 1.35 4.2 2.52 5,20 130
Perfluorodecanoic Acid (PFDA) 3 1.57 1.57 .IE2 0360 N 1.75 0403 0504 {360
M-Methy] Perfluorooctanesul fonamidoacetic Acid (MbeFOSAA) A MW MNIx M MW M ] B] M [ ] ]
PerfluoroulND | ecanoic Ack (PFURA) 4 .58 258 50k (vl i 164 13,5410 1,16k 13
M-Eth Perfluorooctanesulfonamidoacetic Acid (NEIFOSAA) 4 M M ] WD M MWD MWD WD M
Perfluerododecannic Acid { PFDoAR 4 197 197 {LEOR M My 1.26 M 0,706 W
Perfluoratridecanose Acid (FFTrA) 4 3145 345 1.0 ML ML 077 ML 1.43 047
Perflusrstetradecansic Acid (PFTA) 4 1.08 3.08 D.ET M M 0502 MO 653 MWD
Total PFAS AT4.R5 246,85 2918 w17 1.35 100 6% 351 Q.59 4.13
Dt Cuaalifiers E Fephcate F F I F F F
Fish Tissue Screening Concentration for PFOS General Population {76 kg) - 4 Meals'month ug'kp 73 73 73 73 3 73 73 73 73
Fish Tissue Screcning Conceniration for PFOS Women Child Bearing Age (67 kg - 4 Mealsimonth | ua'kg i 4 4 4 4 G4 4 i i34
Fish Tizsue Screeming Concentrason for PFOS Children (14,5 k;:l = & Meleals ' month ug'ky T 37 a7 T 17 37 a7 a7 a7

Mote: All Sereening Concentrution values are For cooked fish tissee

MWD - Mon Detect

= = Mot Aunalyzed

3 - Reporting hmits rangimg from boweest 1.221 1o highest 0.244

4 - Reponting limits ranging from bowest 0,442 1o highest 0488

5 - Reponting Limits ranging from bowest 0221 1o highest 2.2 10

Dhata Ol fers

E - Concentration of analyte exceeds the rnge of the calibration curve and/or linear range of the
instrument.

Fesales are consddered o be an estirmated maximom concentralion.

F - The ration of quantifier 1on response to gqualitier ion respons:s falls outside of the laboratory criteria |
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Table 7: Surface Water PFOA + PFOS Screeni@@ncentrations

25

Recreational Swimming
Recreational Scenario Expus.urc Exposure frequency Ex]:fnsurc Scrccmng
(All Populations) duration (days/yr.) time Concentration
pufati (yrs.) ySIYE. (hrs. day) | PFOA+PFOS/(PFBS)
(ng/L)

Swimming in surface 2% 26 (2 days a week, ) 17,500/(26,200)
water moderate 13 weeks)

Swtmmntg n Sl:ll‘raCC 2% 52(2 glays a week, 5 $,770/(13.100)
water intensive 26 weeks)
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Table 8: Fish Tissue (Cooked Meat Only) Screening Concentrations

Site-Specific Fish Consumption Screening Concentrations

. . Fish Tissue (cooked)
. Approximate Meals per | Approximate . .

. Consumption Rate Screening

Population Meonth (8-ounce meal Meals Per .
(mg-day) adult, 3-ounce child) Year Concentration (ug/ke)

? for PFOS
General Population (76 kg) 59,650 8 96 37
Women Child Bearing Age (67 kg) 59,650 8 96 33
Children (14.5 kg) 22,370 8 96 19
General Population (76 kg) 29,825 4 48 73
Women Child Bearing Age (67 kg) 29,825 8 48 64
Children (14.5 kg) 11,185 4 48 37
General Population (76 kg) 7.456 | 12 291
Women Child Bearing Age (67 kg) 7.456 1 12 257
Children (14.5 kg) 2,796 1 12 149

L Fish consumption screening concentration derivations within the MDE&FidIShellfish Program include a 30 % reduction in
contaminant concentration in the fish due to timming and cooking losses.
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Figure 1: Site Mapi Piscataway Creek Overview

Piscataway Creek PFAS Sampling Project
Piscataway Creek, Potomac River, Prince George's County
Water and Fish Tissue Sampling Results

— p— Y*-::-__«J -
Legend P - N ", e "
Piscataway Sample ID P \ ¥ i : R,
—— \ :
Sample Type = A o y
. e % - 7
. Tissue and Water 2 - !G
@ Water Only
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© Fire Training Facilities L?lor_"al Lan.c ; —‘ ¥ rd
A . S$5-W1 - surface water - 3452.50 ng/l P
Military Installations S5
I - N 3
fa MD GIS Military Installations \ Woodyard Road Crossing
i EWG Military Site \ S4-W1 - surface water - 2762.37
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Cantom )":'.- J
3 ~ "‘.l ? Ro,l:’i’r“"
1} | 3 f |
H R ;
§ L : : /
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- Fart |
¥ Wastangon i
] 3 Y,
{
Windbrook Road Crossing |
S2-W1 - surface water - 310.49 ng/l A
<
|

b

)

Commo Road/Piscataway Non-Tidal

Tidal Headwaters of Piscataway Creek
.\ S1-W1 - surface water - 207.09 ng/l
| S1-T1 - Largemouth Bass- 100.69 ng/g

S$3-W1 - surface water - 1271.70 ng/l
S3-T1 - Redbreast Sunfish- 374.85 ng/g
S3-T2 - Yellow Bullhead Catfish - 29.18

S1-T2 - Blue Catfish - 3.51 ng/g ;
: /
Miles
m Larry Hogan - Governor N 0 1.5 3 6
il Boyd K. Rutherford - Lt. Governor A
Maryland  Ben Grumbles - Secretary

Scale: 1:105,000
Date: 06/21/2021
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Figure 2: Site Mapi Nanjemoy Creek Reference Site

Piscataway Creek PFAS Sampling Project - Reference Site
Nanjemoy Creek, Potomac River, Prince George's County
Water and Fish Tissue Sampling Results
Legend
Piscataway Sample ID
Sample Type s Tidal Headwaters of Nanjemoy Creek
e fote yaodt CUrch Ra S6-W1 - surface water - 6.77 ng/l .
Tissue and Water €
e ; s S6-T1 - Bluegill- 6.17 ng/g Hitte p Ptk
@ Water Only qERS;
. S6-T2 - Blue Catfish- 1.35 ng/g Rt
&  Wastewater Discharge Facilities
© Fire Training Facilities "9
Military Installations ”\;,\"" e Pt
fn) MD GIS Military Installations
i EWG Military Site e Sy
;4' Or
&
Non Tidal Waters of Nanjemoy Creek
S7-W1 - surface water - Non Detect (ND) =
S7-T1 - Redbreast Sunfish- 9.59 ng/g Wioes Necy mg
S7-T2 - Yellow Bullhead Catfish- 4.13 ng/g &
L yne, 3"(‘
i :‘.‘_ !T‘ 2
yat Port oty
e,
L — NS
& Larry Hogan - Governor N 0 0.5 1 2
Boyd K. Rutherford - Lt. Governor 3 :
Maryland Ber)mld(’rumt‘:ltef ge(irel '(Jo e A BeulerL SN0
i e . e Date: 06/21/2021
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Project Name:

f'u)_:u‘

| of

Chain-of-Custody

31

Serial_No:061721 15/94 N

2021 Piscataway PFAS Sampling

W85 - Dol

Station No, & FTC yr./Description Coordinates: P(’nll:cnn;_- Agency Samplers Initials
S7 | 2021]N 38.42201
Site Description Nanjemoy Creck. NOX | W 77.21040 MDE
udal CNL. CAP
Sample Length Weight Requested Collection
Composite 1D Number Matris | Individual Fish Freld 1D Number (cm) (¢/lbs) | Contamnants Species Date
-0l T 0526_S7_01 16.5 79
~a3% T 0526 _S7_02 140 sS4 PF "
AS - 14 | Radbreast Sunfish-Lepomis
S7-T1 - )526_S7_03 : 3
Tl ’b T 0526_S7.¢ 145 N Compounds duritus
- 1 0526_S7_4 150 58
4 T 0526_S7_05 14.5 57
Summary Information 5 149 60.2 Lepomis auritus 572672021
- T 0526_S7_06 24.0 209
- T 0526_87_07 220 137 -
S7-T2 :; T 0336 S7 08 20,0 T35 lfh\\ <14 | Yellow Bulthens € ?ln\h.
Compounds Ameiurus nitahs
T 0526_S7_09 19.5 121
{4 T 0526_87_10 200 | 109
Summary Information s 211 1422 Ameiurus natalis 512672021
Surface Water Samples
RS PFAS - 14 Compounds
RS PFAS - 14 Compounds
Blank 1D
S7-FB1 (% RS Site 7 Field Blank (S7-FB1) PFAS - 14 Compounds 52672021
TB-4 ~“(¢ | RS Trip Blank 4 PFAS - 14 Compounds $/26/2021
LABORATORY INFORMATION
Client Information: | MDE ] 1800 Washington Blvd. [ Baltimore, MD 21230] 4108573014 | Amy.Laliberte@maryland.gov
Project Information: [2021 Fish Tissue PEAS
Report Information: |Email: Amy Luliberte@ maryland, goy
Alpha Job # T Billing Info:l Same as Chent Info,

Analytical Method: LCMSMS - [sotope Dilution

Delivery Shipment Record: Deliver/Ship to: (Name, address and phone) Date/Time Shipped from Collecting Agency
Delivery Method: Alpha Analytical 5-2§-20tl 1000
Hand Carried
Relinguished by (signature) | Date/ Rn’Wm Refinguished by Date/Tinwe Received by: (sigmature)
me ; signature) LN
’;W Eg( il G */-'L,,,
v »  [Relinquished by: (signature) [Date/  [Received by Central Processing | Diate/Tume Remarks
?N Time |Laboratory by (signature)
Laboratory Custody:
Released Name/Date Received Name/Date Purpose To Location
2 M‘ /) /-‘(/J/ /4 /J/'II -
ﬁ) o7 ~I y F 2
¥ $25 0| g " ]
g ’ i~y =
i 2Pk | P | D130 = —Sogity | S5/ Ise
£ oy - (:j N A Ep
= — 7 ” -~ /
Page 36 m)/27 By 2RID / 7 Y I S48 1/4! Dalt D!
. 7 o7 l/

_er'ﬁc.—li).f’tfﬂ $/>9/21 o@30
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00§

- S/a/n

an

¥3¢

6/29/ 0 Page o PSRRI
Chain-of-Custody :
Project Name: 2021 Piscataway PFAS Sampling
Station No. & FTC yr/Descriplion Coordinates: T(’ollcclmg Agency: Samplers Initials
S3 | 2021|N 38.74618 °
Site Description Piscataway Creek st | W 76.84636 ° MDE
(Commo Road and upstream CNL, CAP, NWK
Sample Length Weight Requested Collection
Composite D Number | Matrix | individual Fish Field ID Number| (€™ (gAibs.) | Contaminints Species Date
.o\ T 0517_S3_01 16.0 75
-2 T 0517_83_02 150 70
st 2y [T 0517.53_03 155 T Pt R o i
Compounds auritus
— N T 0517_S3_04 16.0 80
25 T 0517_S3_05 14.8 69
Summary Information 5 155 72.8 Lepomis auritus 5/17/2021
= ,4 T 0517_S3_06 195 99
_o% T 0517_8S3_07 18.5 89 A8 14
R a = ~ S - Yellow Bullhead Catfish--
S3-12 .2 1 0517_S3_08 18.0 80 Compounds ‘Ameluris nasmabis
-2 T 0517_83_09 17.0 66
-\ T 0517_S3_10 15.5 45
Summary Information ¥ 17.7 758 Ameiurus natalis 571712021
Surface Water Samples
RS
RS PFAS - 14 Compounds
Blank ID
S3-FBI1 "3 RS Site 3 Field Blank (S3-FB1) PFAS - 14 Compounds 5/17/2021
™2 = Wy RS Trip Blank 2 PFAS - 14 Compounds 572021
LABORATORY INFORMATION
Client Information: | MDE | 1800 Washington Blvd. | Baltimore, MD 21230] a10sm73014 | Amy.Laliberte@maryland.gov

Project Information:

2021 Fish Tissue PFAS

G Ao

Report Information:

Email: Amy.Laliberte@maryland.gov

Alpha Job #

Billing Info:|

Same as Client Info.

Analytical Method: LCMSMS - Isotope Dilution

|Delivery Shipment Record:

Deliver/Ship 10: (Name, address and phone)

Delivery Method:

Alpha Analytical

Hand Carried

Date/Time Shipped from Collecting Agency:

Rec W L8 Relinquished by D Received by: (signature)
?: ‘)‘. (signature) AAC o J\T')v‘ ¢ f{z;/‘l—i
A, My n DVl | 1202 (Qi%c@&' /‘—'-’47"
Received by Central It/ Time Rcm.uh
Laboratgry by: (signa { v /3)
Vot /2
Laboratory Custody:
Released Name/Date Received Name/Date Purpnsc/ /) To Lucalmn

" .

e gw;};ﬂ;: 0Yzo S
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va .

Laboratory Custody:

S/ i« SIS
Chain-of-Custody
Project Name: 2021 Piscataway PFAS Sampling ‘i
Station No. & FTC yr/Description Coordinates: “ollecting Agency Samplers Initials
S6 | 2021]N 38.44992 °
Site Description Nanjemoy Creek attidal | W 77.15417 © MDE
hesdwaters CNL, CAP, NWK
Sample Length | Weight Requested Collection \a
Composite 1D Number | Marix | Individual Fish Field ID Number {cm) (¢/bs.) | Contaminants Species Date f
-15 T 0520_S6_01 19.0 178 A3
N T 0520_56_02 145 65 -
sett =VF [ 71 0520_56_03 16.0 ) Rl e - ot
-G [T 0520_56_04 O T e s 8
-4 T 0520_86_05 1675 | 107 5;
Summary Information 5 16.7 1074 Lepomis macrochirus 572072021 0\\
= J' T 0520_S6_06 48.0 1127
b » L e i) it PFAS - 14 Bloe Cotfish-Jetslures g
S6-T2 T 0520_S6_08 520 1292 SR ;
— Compounds furcatus |
eﬁ T 0520_S6_09 44.0 791
- T 0520_S6_10 51.0 1266
Summary Information i 5 484 1073.2 Ictalurus furcatus 5/20/2021 X
Surface Water Samples '§
RS PFAS - 14 Compounds
PFAS - 14 Compounds
Blank 1D
S6-FB1 - 27 RS Site | Field Blank (S6-FB1) PFAS - 14 Compounds SRO02021 RS
™-3 - RS Trip Blank 3 PFAS - 14 Compounds 512012021 =
-~
LABORATORY INFORMATION 4
Client Information: | MDE | _ 1800 Washington Blvd. _| Baltimore, MD 21230] 4108573614 [ Amy.Laliberte@maryland.gov
Project Information:  [2021 Fish Tissue PFAS D
Report Information: [Email: Amy Laliberte@maryland. gov
Alpha Job # I Billing lnfo:l Same as Client Info. |
Analytical Method: LCMSMS - Isotope Dilution |
Delivery Shipment Record: Deliver/Ship to: (Nume, address and phone) Date/Time Shipped from Collecting Agency:
Delivery Method: Alpha Analytical
Hand Carried
Ik—:-hnqm\hcd y Dage/Time Received by: (signature) (,” ’ zj
|signature) = .3‘ 3.} t/w :
M V162 |07
Relingished by: (signature) })uc/l" me % Regarks: =
ot e e P ot o

Released Name/Date

Received Name/Date

Purpoe

¢ To Location

O Tdrer Slazs o330
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; Serial_No; :
g/”‘/}‘ Page of ‘M?ﬁ?]:}f
Chain-of-Custody
Project Name: 2021 Piscataway PFAS Sampling Wl
Station No. & FTC yr/Description Coordinates: l(‘ollcclmg Agency: Samplers Initials:
S| | 2021]N 38.69522 °
Site Description Piscataway Creek a tidal | W 77.00623 ° MDE
Ibeadwaters CNL, CAP, NWK W
Sample Length Requested Collection :-‘
Composite ID Number | Matrix | Individual Fish Field ID Number | (€M) 863 | Contaminants Species Date Q
~
-4 T 0514_S1_01 41.25 863
-%0 T 0514_S1_02 41.25 1028 PHAS . 14 s
T S = Largemouth Bass—
STt -3¢ | T 0514_S1_03 394 | 884 |0 oounds| Micropieras ssoides g\%
=30 T 0514_S1_04 394 956 O
N lT 0514_S1_03 381 | 823 \$
Summary Information 5 399 9108 Micropterus salmoides 571472021
w1y T 0514_S1_06 54.6 1772 g
,‘;‘ d I 0514_S1_07 495 1199 EAS - 14 ]
Sim2 .32 [ T 0514_S1_08 X LT e s
Compounds furcatus
3% [T 0514_S1_09 45.1 827
Y [T 0514_S1_10 a1 | ss2
Summary Information 5 4738 1081 Ictalurus furcatus 5/14/2021 %
Surface Water Samples
si-wi - (f RS Piscataway Creek - Tidal Water Sample PFAS - 14 Compounds 5/1472021
RS PFAS - 14 Compounds 51472021}
Blank D [~
SI-FB1 ~Y) RS Site | Field Blank (S1-FB1) PFAS - 14 Compounds 5/14/2021 :“
TB-1 .‘-H RS Trip Blank | PFAS - 14 Compounds s/4r2021)™
LABORATORY INFORMATION
Client Information: | MDE | 1800 Washington Blvd. | Baltimore, MD 21230] 4105373614 | Amy.Laliberte@maryland.gov
Project Information: |2021 Fish Tissue PFAS 3
Report Information: |Email: Amy.Laliberte@maryland.gov by
Alpha Jobh # I Billing lnfo:] Same as Chient Info. \Y
Analytical Method: LCMSMS - Isotope Dilution
Delivery Shipment Record: Deliver/Ship to: (Name, address and phone) Date/Time Shipped from Collecting Agency:
Delivery Method: Alpha Analytical
[ﬂ Hand Carneo o
- - M
Relinquished byy(sighaghre) [Date/  |Recgived,by: (signature) o |Relinquished by Dal ne Regeived by: (signature)
e T o O e -
i Velddpnc PE ol T2 ; (701 3
Relinquidhied by: (signature) 16/, | Receive “ent ocessing | Dawe ime W -’/)Q. 7 iy
F " %yl{ L > s'n" ‘/'92‘%/ J}o‘ 4 ; 2%{031.) T\\
Visnz e Mo sz SN A T
- . m
ll.nhorn!ory Custody: (D)
Released Name/Date Received Name/Date Purpose To Location -2
PM



MDE PFAS in Surface Waters and Fish Tissue in Piscataway Creek 35

Serial_No0:06082111:50

| B
CHAIN OF CUSTODY ...| .1 |
A el o e | omrecamia: 573 /3) ALPHA Job #: ()%
?&?m::w m}::w Project Information Report Information - Data Deliverables ‘ Billing Information
FAX: 508-8598-9183 FAX- 508.822.3288 Project Name: | >
e et e R e
. 13cate, \
;Cllerl. MpiE - o ) lp’ofed#: / ; a
A5 1000 Was hrieghon Blvd. ,'P"’ie“"amﬁmy Lull;ber-*e [ i[Ok
1

Baltimore, M& 21230 | Arracues ' ‘

o 4)0- 637 - 314

| Fax; o | j’ |
= . I tandard O RUSH ww I |

—_ W
| Email .
s @'_’!y: lah b_erfeej@#...l A P f‘ ‘ =
[ o 'Pies have boen praviously anaiyzed by Aiph I . . I o S / i SAMPLE HANDLING
I’ Other Project Specific Requirements/Comments/Detection Limits: - i 4 / Fitration
| / Q
I ! ) L t needed
J o g O Lab to do

——— /I / / / // / / tion

ALPHA Lab ID - / Q Lab to do

Use Sal |____Coliection | Sample |
(Lab Use Only) imple 1D Daie | Tia—| Meth m /‘, /
‘J

k52 | S\-TBS  T5[ig 700 |78 5 e

[55-Fa\ sl [Fs a8 o1 |12 thelyte 1]

=3 1Se-F8\  |s/elews[Fs (W8 7 [ | [T T T T 1T

X {S6-wl  Is/sfwse [sw e 7] [ [ [ ]

ST-W\ _ |5/8|mas|SW[€8 [V | | [ | |
B e L

3 Ry
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<
Tal

EEENERNE
j I — AR N A a2 2
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Serial_No:06082111:50

é CHAIN OF CUSTODY e Z o Z- | p pecainian 570221
wEsraom;u: MANSEIELD, MA Project Information eport information - el
| TEL 500-808-0220 TEL 506422.9300 ‘ —— eperrres
FAX: 508-898-0123 FAX: 506-822-3288 Project Namer: p FAS S f“&j i _
T - (5. 1., e e
3 nSg;. e
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Serial_No0:06082111:50

Alpka

ANALYTICAL

ANALYTICAL REPORT

Lab Number: L2127169

Client: Maryland Department of the Environment
1800 Washington Boulevard
Baltimore, MD 21230

ATTN: Amy Laliberte
Phone: (410) 537-3614
Project Name: PFAS STUDY
Project Number: Not Specified
Report Date: 06/08/21

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Certifications & Approvals: MA (M-MA030), NH NELAP (2062), CT (PH-0141), DoD (L2474), FL (E87814), IL (200081), LA (85084),
ME (MA00030), MD (350), NJ (MAO15), NY (11627), NC (685), OH (CL106), PA (68-02089), Rl (LAO00299), TX (T104704419), VT (VT-0015),
VA (460194), WA (C954), US Army Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206964).

320 Forbes Boulevard, Mansfield, MA 02048-1806
508-822-9300 (Fax) 508-822-3288 800-624-9220 - www.alphalab.com
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MDE PFAS in Surface Waters and Fish Tissue in Piscataway Creek

Project Name:
Project Number:

Alpha
Sample ID

L2127169-01
L2127169-02
L2127169-03
L2127169-04
L2127169-05
L2127169-06
L2127169-07
L2127169-08
L2127169-09
L2127169-10
L2127169-11
L2127169-12
L2127169-13
L2127169-14

Page 2 of 57

PFAS STUDY
Not Specified

Client ID
S1-TB5

S5-FB1
S6-FB1
S6-W1
S7-WA
S2-W1
S3-W1
S4-W1
S5-W1
$1-TB6
S7-FB1
S8-FB1
S9-FB1
S10-FB1

Matrix
WATER

WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

Sample
Location

NANJEMOY/PISCATAWAY
NANJEMOY/PISCATAWAY
NANJEMOY/PISCATAWAY
NANJEMOY/PISCATAWAY
NANJEMOY/PISCATAWAY
NANJEMOY/PISCATAWAY
NANJEMOY/PISCATAWAY
NANJEMOY/PISCATAWAY
NANJEMOY/PISCATAWAY
NANJEMOY/PISCATAWAY
NANJEMOY/PISCATAWAY
NANJEMOY/PISCATAWAY
NANJEMOY/PISCATAWAY
NANJEMOY/PISCATAWAY

39

Serial_No0:06082111:50

Lab Number:
Report Date:

Collection
Date/Time

05/18/21 07:00
05/18/21 11:30
05/18/21 12:45
05/18/21 11:30
05/18/21 12:45
05/18/21 09:40
05/18/21 10:45
05/18/21 11:25
05/18/21 12:05
05/18/21 08:00
05/18/21 09:40
05/18/21 10:45
05/18/21 11:25
05/18/21 12:05

12127169
06/08/21

Receive Date
05/21/21
05/21/21
05/21/21
05/21/21
05/21/21
05/21/21
05/21/21
05/21/21
05/21/21
05/21/21
05/21/21
05/21/21
05/21/21
05/21/21

ALPHA

39
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Serial_No0:06082111:50

Project Name: PFAS STUDY Lab Number: L2127169
Project Number:  Not Specified Report Date: 06/08/21

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation
or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all
NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter
(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list
for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified
Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target
Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality
control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R"
or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in
the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed
Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria
for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance. In these instances, the
specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC
information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms
used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21
calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put
on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air
canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Serial_No0:06082111:50

Project Name: PFAS STUDY Lab Number: L2127169
Project Number:  Not Specified Report Date: 06/08/21

Case Narrative (continued)

Perfluorinated Alkyl Acids by Isotope Dilution

L2127169-04, -08 and -09: Extracted Internal Standard recoveries were outside the acceptance criteria for
individual analytes. Please refer to the surrogate section of the report for details.

L2127169-08 and -09: The sample was re-extracted on dilution with the method required holding time
exceeded in order to quantitate the results within the calibration range. The result(s) should be considered
estimated, and are qualified with an E flag, for any compound(s) that exceeded the calibration range in the
initial analysis. The re-extraction was performed only for the compound(s) that exceeded the calibration range.
WG1504631-3: The MS recovery, performed on L2127169-07, is outside the acceptance criteria for
perfluorooctanesulfonic acid (pfos) (371%).

WG1504631-4: Extracted Internal Standard recoveries were outside the acceptance criteria for individual

analytes. Please refer to the surrogate section of the report for details.

I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and
belief and based upon my personal inquiry of those responsible for providing the information contained
in this analytical report, such information is accurate and complete. This certificate of analysis is not
complete unless this page accompanies any and all pages of this report.

~ Alycia Mogayzel

C

N
=\ i
Authorized Signature: e

Title: Technical Director/Representative Date: 06/08/21
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Serial_No0:06082111:50

ORGANICS
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Serial_No0:06082111:50

SEMIVOLATILES

,,,,,,,,,,
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Serial_No0:06082111:50

Project Name: PFAS STUDY Lab Number: L2127169

Project Number:  Not Specified Report Date: 06/08/21
SAMPLE RESULTS

Lab ID: L2127169-01 Date Collected: 05/18/21 07:00

Client ID: S1-TB5 Date Received: 05/21/21

Sample Location: NANJEMOY/PISCATAWAY Field Prep: Not Specified

Sample Depth:

Matrix: Water Extraction Method: ALPHA 23528

Analytical Method: ~ 134,LCMSMS-ID Extraction Date:  05/27/21 16:45

Analytical Date: 06/05/21 16:03

Analyst: MP

Parameter Result Qualifier Units RL MDL Dilution Factor

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Perfluorobutanesulfonic Acid (PFBS) ND ng/l 1.78 - 1
Perfluorohexanoic Acid (PFHxA) ND ng/l 1.78 - 1
Perfluoroheptanoic Acid (PFHpA) ND ng/l 1.78 - 1
Perfluorohexanesulfonic Acid (PFHxS) ND ng/l 1.78 - 1
Perfluorooctanoic Acid (PFOA) ND ng/l 1.78 - 1
Perfluorononanoic Acid (PFNA) ND ng/l 1.78 - 1
Perfluorooctanesulfonic Acid (PFOS) ND ng/l 1.78 - 1
Perfluorodecanoic Acid (PFDA) ND ng/l 1.78 - 1
N-Methyl Perfluorooctanesulfonamidoacetic Acid ND ng/l 1.78 “z 1
(NMeFOSAA)

Perfluoroundecanoic Acid (PFUnA) ND ng/l 1.78 - 1
N-Ethy! Perfluorooctanesulfonamidoacetic Acid ND ng/l 1.78 - 1
(NEtFOSAA)

Perfluorododecanoic Acid (PFDoA) ND ng/l 1.78 - 1
Perfluorotridecanoic Acid (PFTrDA) ND ng/l 1.78 - 1
Perfluorotetradecanoic Acid (PFTA) ND ng/l 1.78 - 1

ALPHA
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MDE PFAS in Surface Waters and Fish Tissue in Piscataway Creek 45

Serial_No0:06082111:50

Project Name: PFAS STUDY Lab Number: L2127169

Project Number:  Not Specified Report Date: 06/08/21
SAMPLE RESULTS

Lab ID: L2127169-01 Date Collected: 05/18/21 07:00

Client ID: S1-TBS Date Received: 05/21/21

Sample Location: NANJEMOY/PISCATAWAY Field Prep: Not Specified

Sample Depth:

Parameter Result Qualifier Units RL MDL Dilution Factor

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Surrogate (Extracted Internal Standard) % Recovery Qualifier Acg::‘t}ar;'lace
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS) 103 70-131
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS) 106 12-142
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHXA) 90 57-129
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA) 84 60-129
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxXS) 96 71-134
Perfluoro[13C8]Octanoic Acid (MBPFOA) 86 62-129
Perfluoro[13C9]Nonanoic Acid (MOPFNA) 91 59-139
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS) 83 69-131
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA) 75 62-124
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA) 85 24-116
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA) 86 55-137
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA) 72 27-126
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA) 83 48-131
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 85 22-136
ALPHA
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Serial_No0:06082111:50

Project Name: PFAS STUDY Lab Number: L2127169

Project Number:  Not Specified Report Date: 06/08/21
SAMPLE RESULTS

Lab ID: L2127169-02 Date Collected: 05/18/21 11:30

Client ID: S5-FB1 Date Received: 05/21/21

Sample Location: NANJEMOY/PISCATAWAY Field Prep: Not Specified

Sample Depth:

Matrix: Water Extraction Method: ALPHA 23528

Analytical Method: ~ 134,LCMSMS-ID Extraction Date:  05/27/21 16:45

Analytical Date: 06/05/21 16:19

Analyst: MP

Parameter Result Qualifier Units RL MDL Dilution Factor

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Perfluorobutanesulfonic Acid (PFBS) ND ng/l 1.82 - 1
Perfluorohexanoic Acid (PFHxA) ND ng/l 1.82 - 1
Perfluoroheptanoic Acid (PFHpA) ND ng/l 1.82 - 1
Perfluorohexanesulfonic Acid (PFHxS) ND ng/l 1.82 - 1
Perfluorooctanoic Acid (PFOA) ND ng/l 1.82 - 1
Perfluorononanoic Acid (PFNA) ND ng/l 1.82 - 1
Perfluorooctanesulfonic Acid (PFOS) ND ng/l 1.82 - 1
Perfluorodecanoic Acid (PFDA) ND ng/l 1.82 - 1
N-Methyl Perfluorooctanesulfonamidoacetic Acid ND ng/l 1.82 “z 1
(NMeFOSAA)

Perfluoroundecanoic Acid (PFUnA) ND ng/l 1.82 - 1
N-Ethy! Perfluorooctanesulfonamidoacetic Acid ND ng/l 1.82 - 1
(NEtFOSAA)

Perfluorododecanoic Acid (PFDoA) ND ng/l 1.82 -- 1
Perfluorotridecanoic Acid (PFTrDA) ND ng/l 1.82 - 1
Perfluorotetradecanoic Acid (PFTA) ND ng/l 1.82 - 1

ALPHA
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Serial_No0:06082111:50

Project Name: PFAS STUDY Lab Number: L2127169

Project Number:  Not Specified Report Date: 06/08/21
SAMPLE RESULTS

Lab ID: L2127169-02 Date Collected: 05/18/21 11:30

Client ID: S5-FB1 Date Received: 05/21/21

Sample Location: NANJEMOY/PISCATAWAY Field Prep: Not Specified

Sample Depth:

Parameter Result Qualifier Units RL MDL Dilution Factor

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Surrogate (Extracted Internal Standard) % Recovery Qualifier Acg::‘t}ar;'lace
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS) 98 70-131
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS) 103 12-142
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHXA) 90 57-129
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA) 86 60-129
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxXS) 93 71-134
Perfluoro[13C8]Octanoic Acid (MBPFOA) 85 62-129
Perfluoro[13C9]Nonanoic Acid (MOPFNA) 99 59-139
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS) 95 69-131
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA) 86 62-124
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA) 96 24-116
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA) 96 55-137
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA) 77 27-126
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA) 97 48-131
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 92 22-136
ALPHA
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Serial_No0:06082111:50

Project Name: PFAS STUDY Lab Number: L2127169

Project Number:  Not Specified Report Date: 06/08/21
SAMPLE RESULTS

Lab ID: L2127169-03 Date Collected: 05/18/21 12:45

Client ID: S6-FB1 Date Received: 05/21/21

Sample Location: NANJEMOY/PISCATAWAY Field Prep: Not Specified

Sample Depth:

Matrix: Water Extraction Method: ALPHA 23528

Analytical Method: ~ 134,LCMSMS-ID Extraction Date:  05/27/21 16:45

Analytical Date: 06/05/21 16:36

Analyst: MP

Parameter Result Qualifier Units RL MDL Dilution Factor

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Perfluorobutanesulfonic Acid (PFBS) ND ng/l 1.83 - 1
Perfluorohexanoic Acid (PFHxA) ND ng/l 1.83 - 1
Perfluoroheptanoic Acid (PFHpA) ND ng/l 1.83 - 1
Perfluorohexanesulfonic Acid (PFHxS) ND ng/l 1.83 - 1
Perfluorooctanoic Acid (PFOA) ND ng/l 1.83 - 1
Perfluorononanoic Acid (PFNA) ND ng/l 1.83 - 1
Perfluorooctanesulfonic Acid (PFOS) ND ng/l 1.83 - 1
Perfluorodecanoic Acid (PFDA) ND ng/l 1.83 - 1
N-Methyl Perfluorooctanesulfonamidoacetic Acid ND ng/l 1.83 “z 1
(NMeFOSAA)

Perfluoroundecanoic Acid (PFUnA) ND ng/l 1.83 - 1
N-Ethy! Perfluorooctanesulfonamidoacetic Acid ND ng/l 1.83 - 1
(NEtFOSAA)

Perfluorododecanoic Acid (PFDoA) ND ng/l 1.83 -- 1
Perfluorotridecanoic Acid (PFTrDA) ND ng/l 1.83 - 1
Perfluorotetradecanoic Acid (PFTA) ND ng/l 1.83 - 1

ALPHA
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Serial_No0:06082111:50

Project Name: PFAS STUDY Lab Number: L2127169

Project Number:  Not Specified Report Date: 06/08/21
SAMPLE RESULTS

Lab ID: L2127169-03 Date Collected: 05/18/21 12:45

Client ID: S6-FB1 Date Received: 05/21/21

Sample Location: NANJEMOY/PISCATAWAY Field Prep: Not Specified

Sample Depth:

Parameter Result Qualifier Units RL MDL Dilution Factor

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Surrogate (Extracted Internal Standard) % Recovery Qualifier Acg::‘t}ar;'lace
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS) 104 70-131
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS) 108 12-142
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHXA) 94 57-129
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA) 88 60-129
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxXS) 99 71-134
Perfluoro[13C8]Octanoic Acid (MBPFOA) 91 62-129
Perfluoro[13C9]Nonanoic Acid (MOPFNA) 101 59-139
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS) 97 69-131
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA) 86 62-124
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA) 93 24-116
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA) 105 55-137
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA) 83 27-126
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA) 98 48-131
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 96 22-136
ALPHA
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Project Name: PFAS STUDY

Project Number:  Not Specified
SAMPLE RESULTS

Lab ID: L2127169-04
Client ID: S6-W1
Sample Location: NANJEMOY/PISCATAWAY

Sample Depth:

50

Serial_No0:06082111:50
Lab Number:

Report Date:

Date Collected:
Date Received:

Field Prep:

L2127169
06/08/21

05/18/21 11:30
05/21/21
Not Specified

Matrix: Water Extraction Method: ALPHA 23528
Analytical Method: ~ 134,LCMSMS-ID Extraction Date:  05/27/21 16:45
Analytical Date: 06/05/21 16:52
Analyst: MP
Parameter Result Qualifier Units RL MDL Dilution Factor
Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab
Perfluorobutanesulfonic Acid (PFBS) ND ng/l 1.83 - 1
Perfluorohexanoic Acid (PFHxA) 2.24 ng/l 1.83 - 1
Perfluoroheptanoic Acid (PFHpA) ND ng/l 1.83 - 1
Perfluorohexanesulfonic Acid (PFHxS) ND ng/l 1.83 - 1
Perfluorooctanoic Acid (PFOA) 1.97 ng/l 1.83 “ 1
Perfluorononanoic Acid (PFNA) ND ng/l 1.83 - 1
Perfluorooctanesulfonic Acid (PFOS) 2.56 F ng/l 1.83 - 1
Perfluorodecanoic Acid (PFDA) ND ng/l 1.83 - 1
N-Methyl Perfluorooctanesulfonamidoacetic Acid ND ng/l 1.83 - 1
(NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA) ND ng/l 1.83 - 1
N-Ethy! Perfluorooctanesulfonamidoacetic Acid ND ng/l 1.83 - 1
(NEtFOSAA)
Perfluorododecanoic Acid (PFDoA) ND ng/l 1.83 - 1
Perfluorotridecanoic Acid (PFTrDA) ND ng/l 1.83 - 1
Perfluorotetradecanoic Acid (PFTA) ND ng/l 1.83 - 1
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Serial_No0:06082111:50

Project Name: PFAS STUDY Lab Number: L2127169

Project Number:  Not Specified Report Date: 06/08/21
SAMPLE RESULTS

Lab ID: L2127169-04 Date Collected: 05/18/21 11:30

Client ID: S6-W1 Date Received: 05/21/21

Sample Location: NANJEMOY/PISCATAWAY Field Prep: Not Specified

Sample Depth:

Parameter Result Qualifier Units RL MDL Dilution Factor

Perfluorinated Alkyl Acids by Isotope Dilution - Mansfield Lab

Surrogate (Extracted Internal Standard) % Recovery Qualifier Acg::‘t}ar;'lace
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS) 100 70-131
1H,1H,2H,2H-Perfluoro[1,2-13C2]Hexanesulfonic Acid (M2-4:2FTS) 143 Q 12-142
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHXA) 83 57-129
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA) 80 60-129
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxXS) 100 71-134
Perfluoro[13C8]Octanoic Acid (MBPFOA) 86 62-129
Perfluoro[13C9]Nonanoic Acid (MOPFNA) 96 59-139
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS) 95 69-131
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA) 83 62-124
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA) 85 24-116
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA) 94 55-137
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA) 69 27-126
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA) 93 48-131
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) 91 22-136
ALPHA
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