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The original SAP document was developed in May 2024. Subsequent changes to
sampling protocols implemented during Phase 1 and Phase 2 sampling activities are
indicated in bold red text; strikethroughs indicate deleted text. This updated version
was prepared in February of 2025.

1.0 Introduction

In this project, the Massachusetts Department of Environmental Protection (MassDEP) will
investigate per- and polyfluoroalkyl substances (PFAS) contamination in fish, shellfish,
invertebrates, and surface water from selected lakes, rivers, and coastal locations in
Massachusetts. MassDEP selected Eastern Research Group, Inc. (ERG) as the contractor
to implement the study.

This sampling and analysis plan (SAP) provides detailed information on the specific steps
that field sampling crews will take when collecting, processing, and transporting samples.
The Quality Assurance Project Plan (QAPP) provides more general information about
project activities (e.g., team member roles and responsibilities, rationale for selecting
waterbodies and target species).

1.1 Background

This SAP was developed following U.S. Environmental Protection Agency (EPA) guidance
on environmental sampling design, invertebrate collection, and fish collection (EPA, 2000,
2002a, 2002b, 2006, 2019, 2022, 2023) and MassDEP and other agency guidelines for
sampling PFAS in fish and other environmental matrices (e.g., MassDEP, 2018; MI EGLE,
2022; ITRC, 2023). It provides a framework for best practices for data collection, data
analysis, and quality assurance (QA)/quality control (QC) to ensure that fish, shellfish,
invertebrates, and surface water samples are collected efficiently and consistently,
ultimately leading to generation of high-quality sampling results.

1.2 Sampling Plan

At freshwater locations, surface water samples, whole-body fish samples, skinless-
boneless fish fillet samples, and invertebrate composite samples will be collected and
analyzed for PFAS. At coastal locations, surface water samples, skinless-boneless fish
fillet samples, and shellfish composite samples will be collected and analyzed.
Normandeau Associates, Inc. (Normandeau, subcontractor to ERG) will collect these
samples at 30 waterbodies (10 freshwater and 20 coastal locations) across
Massachusetts. Sampling will be conducted in two phases. Phase 1 sampling will be
completed at 10 waterbodies in May and June 2024. Phase 2 sampling will be completed at
20 waterbodies during the 2025 state fiscal year (see Section 3.1 of the QAPP). The
following samples will be collected at each waterbody:

e Freshwater sampling locations:



o Surface water: One unfiltered grab sample will be collected in the immediate
vicinity of the location where fish are initially collected (Section 3.6.1.1).

o Fish: Up to eight fish will be collected and sent to the lab as individual
samples, including four whole-body fish and four boneless-skinless fillets
(Section 3.6.1.2).

o Invertebrates: Up to six composite samples will be collected (Section
3.6.1.3).

e Coastal sampling locations:

o Surface water: One unfiltered grab sample will be collected in the immediate
vicinity of the location where finfish are initially collected (Section 3.6.2.1).

o Fish: Up to six fish will be collected and sent to the lab as individual
boneless-skinless fillets (Section 3.6.2.2).

o Shellfish: Up to 15 shellfish will be collected and sent to the lab as shucked
composite tissue samples, each comprised of three to five organisms
(Section 3.6.2.3).

1.3

Project Team

Table 1 provides contact information for the key personnel involved in sample collection and
analysis. Additional details on roles and responsibilities can be found in Section 2.2 of the QAPP.

Table 1. Project Team Contact List

Name Organization Role Email
Richard Chase MassDEP Project Lead richard.f.chase@mass.gov
. MassDEP Alternate .
Richard Carey MassDEP Project Lead richard.carey@mass.gov
Rama Pulicharla MassDEP Ma§sDEP Alternate Rama.Pulicharla@mass.gov
Project Lead
Rebecca DeVries ERG ERG Project Manager rebecca.devries@erg.com
John Wilhelmi ERG ERG Deputy Project john.wilhelmi@erg.com
Manager
Data Manager/ Field
Anna Stanley-Lee | ERG Sampling Coordinator anna.stanley@erg.com
Kortney Kirkeb ERG Aquatic Ecologist and kortney.kirkeby@erg.com
y y Project Advisor Y- yoere.
Donna Tedder ERG ERG QA Manager donna.tedder@erg.com
Sean Stimmell Normandeau | Field Crew Lead sstimmell@normandeau.com
Corey Francis Normandeau Field Qrew Lead & Safety cfrancis@normandeau.com
Coordinator
Tim Fitzpatrick SGS AXYS Laboratory Project Lead timothy.fitzpatrick@sgs.com
Sean Campbell SGS AXYS Laboratory Technical sean.campbell@sgs.com

Lead




2.0 Project Data Quality Objectives
2.1 Project Objectives and Problem Definition

Section 2.3 of the QAPP describes the project’s principal objective, which is to
characterize the nature and extent of PFAS contamination in water, fish, and invertebrates
from rivers and lakes in the Commonwealth, as well as water, fish, and shellfish along the
coastline. That section of the QAPP also describes the anticipated uses of this project’s
data, which varies by sample location type. Those include:

e Freshwater sampling locations: The principal use of sampling data will be to assess
ecological risk to aquatic species, ultimately enhancing MassDEP’s understanding
of ambient PFAS levels with respect to assessment of the aquatic life designated
use and the potential for development of surface water quality standards. A
secondary use is derivation of species-specific PFAS bioaccumulation factors
(BAFs).

e Coastal sampling locations: The principal use of sampling data will be to assess
human exposures and health risk associated with consuming fish and shellfish. A
secondary use is derivation of species-specific PFAS bioaccumulation factors.

2.2 Data Management

This project will produce data on PFAS concentrations in surface water, fish, shellfish, and
invertebrates from 30 waterbodies in Massachusetts. SGS AXYS will generate these data
using SGS AXYS’ Method MLA-110, which is equivalent to EPA Method 1633. Sections 2.8
and 3.7 of the QAPP describe how those data will be managed and how final data sets will
be provided to MassDEP for use by the Department and other agency partners.

3.0 Field Methods and Procedures

This section describes all steps the field sampling crews will take to collect samples in the
field and then prepare those samples for shipment to SGS AXYS for PFAS analysis.

3.1 Permit and Permit Notifications

The field sampling crew cannot begin sampling collection activities until all necessary
permits for freshwater and coastal locations have been issued. Normandeau will prepare
and submit permit applications to the Massachusetts Division of Fisheries and Wildlife
(MassWildlife, freshwater locations) and to the Massachusetts Division of Marine Fisheries
(DMF, coastal locations). Additional town-specific permit applications for shellfish will be
submitted, as needed. Normandeau will obtain these permits before Phase 1 sampling
begins; and they will be updated to include all Phase 2 waterbodies after Phase 1 sampling
ends. All final and amended permits will be included in Appendix A. Throughout sample



collection, the field sampling crew will keep copies of all permits on hand and comply with
those permits and any applicable Massachusetts fishing and shellfishing requirements.

The field sampling crew will take the following additional steps to comply with
requirements:

= The field sampling crew will adhere to all EPA biosecurity protocols described in
“Standard Protocols for Maintaining Biosecurity During Biological and Water Quality
Surveys” (Appendix B). Before field work, the field sampling crew will review those
protocols and Normandeau’s Biosecurity Plan Disinfection Standard Operating
Procedures (Appendix C).

= The field sampling crew will notify all authorities listed on the scientific collection
permits prior to sample collection (e.g., Environmental Police, local law
enforcement authorities).

= The field sampling crew will notify MassWildlife and DMF in advance of sampling
events. This notification will identify the specific locations where and times when
sampling will occur.

= Additional notifications may be necessary if any selected waterbodies are in state
parks or other such jurisdictions.

3.2 PFAS-Specific Sample Collection Considerations

Due to the ubiquitous nature of PFAS in consumer products and the low PFAS
concentrations that this project will measure, cross contamination of PFAS is a critical
consideration and must be avoided at all steps of sample collection and processing. This
section discusses precautions the field sampling crew will take to minimize the potential
for cross contamination (and the “false positives” that could result).

PFAS-specific sample collection considerations are based on Commonwealth and other
agency guidance for collecting environmental samples of PFAS and related SAPs (e.g.,
ITRC, 2022; MI EGLE, 2022; MassDEP, 2023). Normandeau’s Field Crew Leads will screen
all field sampling materials and equipment to ensure they are “PFAS-free” before these
items are used in the field, with ample time ahead of sampling to procure replacements, if
needed. All field sampling crew members will be trained in the precautions to avoid PFAS
cross contamination shown in Table 2.

Table 2. PFAS-Specific Sampling Precautions

Clothing Precautions
e Use life jackets made of PFAS-free materials such as polyethylene foam and nylon shell
fabric.
e Ensure waders are made from PFAS-free materials (such as Neoprene). Do not use waders
made of Gore-Tex or other known PFAS-containing materials.
e Avoid clothing and boots that have been advertised as being waterproof, water-repellant, or
dirt/stain resistant, unless it is confirmed they are made of PFAS-free materials such as




polyvinyl chloride, polyurethane, or rubber (e.g., PVC rain coats, rubber boots).
Keep clothing and personal protective equipment (PPE) dust--free.
Wear old, well laundered clothing. Specifically, during sampling activities, field sampling
crew members will only be permitted to wear clothing that has been washed at least six
times without the use of fabric softener.
Personal Hygiene and Personal Care Products Precautions
Do not handle or apply personal care products (PCP) in the sampling area. Specifically, field
sampling crew members will be instructed to avoid the use of lotions, moisturizers, and
cosmetics before and during sampling. Approved sunscreens and insect repellent will be
made available.
Do not handle or apply PCPs while wearing PPE that will be present during sampling.
Move at least 25 feet away from the sampling area and staging area and remove PPE if
applying PCPs becomes necessary. Use PFAS-free sunscreens and insect repellants when
necessary. Wash hands thoroughly after the handling or application of PCPs and when
finished, put on a fresh pair of powderless nitrile gloves.
Food Precautions
Do not handle, consume, or otherwise interact with pre-wrapped food, carry-out food, or
other food items in the sampling and staging areas.
When staff require a break to eat or drink, they should first remove gloves and any other PPE,
if worn, while in the staging area and then move to a designated area for food and beverage
consumption.
After eating or drinking, staff will wash their hands and put on a fresh pair of powderless
nitrile gloves at the staging area, before returning to the sampling area.
Glove Changes

Frequently change powderless nitrile gloves any time there is an opportunity for cross
contamination. Examples of when glove changes should occur include:

Every time sampling equipment is handled.
Prior to sample collection.
After handling samples.
After handling non-dedicated sampling equipment, contact with non-decontaminated
surfaces, or when judged necessary by field personnel.
During and after decontamination of non-dedicated sampling equipment.
Sample Collection Precautions

Ensure that no dust or fibers can fall into the sample bag.
Avoid all contact with the inside of the sample bag.
When the sample is collected and sealed, place the sample bag in a second individual
sealed plastic bag and place the sample bag in the shipping container packed only with ice.
The sample team will not conduct any sub-sampling in the field.
All water used for the final rinse when decontaminating equipment will be deionized PFAS-
free water (DI water) provided by MassDEP from its Worcester facility. Note that ERG will
send one sample of this water to SGS AXYS in February 2024 to confirm that the water is
PFAS-free. Assuming the DI water is PFAS-free, it will be used for field blanks and
decontamination for the duration of this project.

Compounds and Equipment to Avoid
Polytetrafluoroethylene, including trademarks Teflon® and Hostaflon®, which can be found
in many items, including but not limited to the lining of some hoses and tubing, some wiring,
certain kinds of gears, and some objects that require the sliding action of parts. Instead, use
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products that contain high density polyethylene (HDPE), silicone, polypropylene, or other
PFAS-free alternatives.

e Polyvinylidene fluoride, which includes the trademark Kynar®, which can be found in many
items, including but not limited to tubing, films and coatings on aluminum, galvanized or
aluminized steel, wire insulators, and lithium-ion batteries.

e Polychlorotrifluoroethylene, including trademark Neoflon®, which can be found in many
items, including but not limited to valves, seals, gaskets, and food packaging.

e FEthylene-tetrafluoro-ethylene, including trademark Tefzel®, which can be found in many
items, including but not limited to wire and cable insulation and covers, films for roofing and
siding, liners in pipes, and some cable tie wraps.

e Fluorinated ethylene propylene (FEP), including trademarks Teflon® FEP and Hostaflon®
FEP, and may also include Neoflon®, which can be found in many items, including but not
limited to wire and cable insulation and covers, pipe linings, and some labware.

e Low density polyethylene (LDPE) items that will come into direct contact with the sample
media. LDPE can be found in many items, including but not limited to containers and
bottles, plastic bags, and tubing. However, LDPE may be used if an equipment blank has
confirmed it to be PFAS-free. LDPE does not contain PFAS in the raw material but may
contain PFAS cross contamination during manufacturing.

e Pipethread compounds and tape.

e Avoid most soaps (except Alconox® or Liquinox®) and tap water. When cleaning or
decontaminating equipment, use DIl water provided by MassDEP.

e Do notuse gel packs, blue ice, or other chemical ice; use non-chemical ice or frozen water
bottles.

Equipment / Supplies Precautions

e Avoid regular/thick size markers (Sharpie® or otherwise).

e Do notuse Post-it Notes.

e Do not use waterproof field books.

e Do not use plastic clipboards, notebooks, or binders; use aluminum clipboards instead.

Miscellaneous Allowable Materials

e Materials that are either made of HDPE, polypropylene, silicone, or acetate.

e PFAS-free LDPE bags for fish samples provided by SGS AXYS.

e PFAS-free HDPE jars for water, invertebrate, and shellfish samples provided by SGS AXYS.

e Aluminum foil for fish samples provided by SGS AXYS.

e Powderless nitrile gloves.

3.3 Field Equipment

The field sampling crew will bring all materials and equipment needed for sample
collection to each waterbody. They will develop a checklist of materials and equipment,
have the Field Crew Leads confirm that none of the items raise concern for PFAS cross-
contamination, and acquire materials and equipment well in advance of the first sampling
date.

For all field sampling and processing activities, the field team will acquire and maintain, at
the minimum, the following equipment:



e Copies of all necessary scientific collection permits

e Camera or cell phone for taking photographs

e Printed copy of Normandeau’s Health and Safety Plan (HASP)

e Handheld global positioning system (GPS) device

e Polarized sunglasses

e Ice buckets/livewells

e |ce (contained in plastic [polyethylene] bags [double bagged] in the coolers)

e Fish measuring board and tape measure

e Aluminum clip boards

e Printed copies of all necessary field sheets on PFAS-free paper

e Plain paper for additional notes

e Ball point pens

e Papertowels

e PFAS-free life jackets

e Powderless nitrile gloves

e PFAS-free waders/rubber boots (made with polyurethane or polyvinyl chloride)

e Elbow-length, PFAS-free rubber gloves

e Fishing rods and equipment

e Cut proof gloves

e Baitand tackle

e Wash bottle with PFAS-free DI water

e Hanging scales

e Dip nets with insulated handles

e Trash bags

e Fillet knives

e Electric scale

e Forceps

e Alconox® cleaner

e PFAS-free water for decontamination (DIl water provided by MassDEP)

e LPDE bags for whole-body fish and fish fillet samples (provided by SGS AXYS)

e Aluminum foil for whole-body fish and fish fillet samples (provided by SGS AXYS)

e 500 mL HDPE wide-mouth bottles for surface water samples (provided by SGS
AXYS)

e 250 mL HDPE wide-mouth bottles for freshwater invertebrate samples (provided by
SGS AXYS)

e Sample labels for fish, shellfish, and invertebrate samples (provided by SGS AXYS)

e Sample labels for surface water (provided by MassDEP)

e Coolers (provided by SGS AXYS)

Additionally, for freshwater sampling locations, the field sampling crew will obtain all
necessary electrofishing equipment, a handheld water conductivity meter, a 500



micrometer D-frame kick net, and a Ponar grab sampler. For coastal sampling locations,
the field team will obtain a seine, a clam rake or fork, a clam measuring gauge, shucking
knives, and other equipment that may be necessary for collecting shellfish.

3.4 Sampling Locations

Section 3.1.1 of the QAPP outlines the process for selecting freshwater and coastal sites to
be sampled for this project. That section includes a final list of sampling locations for
Phase 1 and a proposed list for Phase 2 sampling. Section 3.1.1 of the QAPP was further

updated to reflect the final sampling locations.

3.5 Targeted Species and Number of Organisms to Collect

Section 3.1.1 of the QAPP outlines target species and the rationale for each. In brief, at
each freshwater sampling location, field sampling crews will attempt to collect a total of
eight fish to be processed and analyzed as four individual whole-body fish and four
individual boneless-skinless fillets, ideally for two of the target species shown in Table 3.
Field sampling crews will collect fish of various lengths and per requirements in the
scientific collection permits. For species without requirements set in those permits or
through applicable state regulations, field sampling crews will generally only keep fish that
are at least 150mm in length. Smaller fish will only be kept if field teams are unable to
collect fish that meet that size threshold in the allotted sampling time for a given
waterbody. Individual fish lengths and weights will be taken and recorded when the fish are
processed in Normandeau’s Bedford facility.

Table 3. Targeted Freshwater Fish Species

American shad

Common carp

Rainbow trout

American eel

Common shiner

Redbreast sunfish

Black bullhead Creek chub Smallmouth bass
Black crappie Creek chubsucker Spottail shiner
Blueback herring Fallfish Walleye

Bluegill Golden shiner White catfish
Brook trout Largemouth bass White perch

Brown bullhead

Longnose sucker

White sucker

Brown trout

Northern pike

Yellow bullhead

Chain pickerel

Pumpkinseed

Yellow perch

Common dace

At each coastal sampling location, field sampling crews will attempt to collect a total of six
fish to be processed and analyzed as individual boneless-skinless fillets, ideally for three
of the target species shown in Table 4. These represent species that are commonly caught
and kept for consumption by recreational fishers. If field sampling crews collect fish for
more than three species shown in Table 4 at a given location, the fish species with the
greatest numbers of similarly sized adult fish will be selected for PFAS measurement. The




rationale for this decision is that the fish species caught in greatest numbers, to first and
rough approximation, can be assumed to be the fish species most likely to be consumed.
To the extent possible, field sampling crews will keep fish that meet the state’s minimum
size requirements and that are of the minimum size generally kept by recreational anglers.
When this is not possible and if allowed under the scientific collection permit, they will
keep fish of smaller sizes to ensure a complete dataset. Individual fish lengths and weights
will be taken and recorded when the fish are processed in Normandeau’s Bedford facility.

Table 4. Targeted Marine Fish Species

American shad Monkfish Tautog

American eel Plaice Weak fish

Atlantic mackerel Rainbow smelt White perch

Black seabass Scup Winter flounder
Blue fish Striped bass Yellow tail flounder
Grey sole Summer flounder Atlantic menhaden
Cunner Silver hake Skate

Atlantic bonito Dogfish Searobin

At each coastal location, field sampling crews will attempt to collect up to 15 shellfish to
be processed and analyzed as up to three composite samples (each comprised of
between three and five similarly sized organisms), ideally for at least two of the target
species shown in Table 5. “Similarly sized organisms” will be defined to include all
shellfish of the same species in which the smallest individual within a composite sample is
not less than 75 percent of the length of the largest individual — to the extent possible.

Table 5. Targeted Shellfish Species

Bay scallop Oyster Sea urchin
Blue mussel Quahog Soft shell clam
Channeled/knobbed whelk Razor clam Surf clam

At each freshwater sampling location, field sampling crews will attempt to collect enough
benthic macroinvertebrates to be processed and analyzed as six composite samples, each
with a minimum mass of five grams but ideally a mass of 15 grams. To the extent possible,
they will collect two samples for each of the invertebrate classes of insecta (all aquatic
insects combined), crustacea (crayfish only), and gastropoda (shails and clams). If that is
not possible, field sampling crews will collect samples that represent all combined
benthic invertebrates (CBI). In all cases, the types of organisms contained within each
sample will be documented (along with an estimate of the number of organisms), based on
what can readily be identified with the naked eye in the field.

3.6 Sample Collection Methods

This section describes the process by which the field sampling crew will collect samples
for this project at freshwater sites (Section 3.6.1) and coastal sites (Section 3.6.1.2).




3.6.1 Freshwater Sampling Locations

Prior to departure:

The field sampling crew will confirm that all instruments (e.g., handheld water conductivity
meter) are operating properly and prepare all necessary equipment and supplies. All
meters will be calibrated according to manufacturer specifications. The field sampling
crew will check the charge of batteries and the oil/gas supply in boats (if used at a given
site) before deploying to the field. The field sampling crew will use a checklist to ensure
that they have the necessary sample collection materials (e.g., fishing poles, HDPE 500mL
sample bottles for surface water, 250mL HDPE sample bottles for invertebrates, LDPE
bags for fish, ice for storage, adequate DI water for decontamination of equipment used in
the field, field sheets).

Upon arrival at waterbody sampling location:

The field sampling crew will set up a clean staging area or other appropriately clean
surface, where they can organize sample containers and sampling equipment. At the start
of each sampling day and prior to sample collection, the field sampling crew will step
through the “tailboard” safety form included in the HASP. Field sampling crews will then
don PPE, such as life jackets, waders/rubber boots, and powderless nitrile gloves. Field
sampling crews will use PFAS-free PPE approved by the Field Crew Lead (Section 3.3).

Determining appropriate electrofishing voltage:

For sites where electrofishing will occur, the field sampling crew will measure and record
the water conductivity. They will then determine the appropriate electrofishing voltage
using guidelines in Table 6.

Table 6. Conductivity and Electrofishing Voltage

Water Conductivity Range (us/cm) Electrofishing Voltage
(V)

150-500 200-300

500-800 150-200

800-1,000 120-180

>1,000 100-150

3.6.1.1 Surface Water Sample Collection

At every freshwater sampling location, a surface water grab sample will be collected in the
immediate vicinity of the fish collection site. The field team will adhere to the following

procedures when collecting surface water samples, in addition to the PFAS considerations
listed in Table 2. Sample bottles will be labeled prior to sample collection (see Section 4.4)
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1. Collect asingle grab sample from the immediate vicinity of where the first fish
samples are collected. Fill two pre-labeled 500 mL and one 60 mL HDPE sample jar
to approximately 90 percent full.

o Remove the collection bottle cap immediately before collecting the sample,
making sure not to touch the inside of the cap or the inside of the sample
bottle.

o Submerge the bottle inverted to a depth of approximately 0.5 feet.

o Recap the bottle underwater.

o Remove the bottle from the water, uncap it, and pour off enough water to just
below the neck of the bottle so that there is air left in the top of the sample
bottle.

o Place samplesinacoolerwithice.

2. Store samples at 0 to 6°C and protected from light. This can be accomplished by
packing the sampling bottles in wet ice and placing them in a cooler.

3. Complete the first two pages of the River and Coastal Field Sheet (Appendix D) or
the Lake Field Sheet (Appendix E) prior to departing the site, including field GPS
recording for the precise location where water sample were collected. See Section
4.2 for details on how to populate those forms.

4. Uponreturning to Normandeau’s Bedford facility, immediately place the surface
water samples in the freezer until shipment to the laboratory.

5. Collect water samples immediately prior to and co-located with fish collections.

3.6.1.2 Fish Sample Collection

At every freshwater waterbody, field sampling crews will attempt to collect eight fish.
Electrofishing is the most effective method for collecting fish and will be the preferred fish
sample collection method for this project, though hook-and-line methods will also be used
to help ensure adequate catch and species diversity across waterbodies. All field sampling
crew members will be trained/experienced in electrofishing safety precautions and unit
operation procedures. Procedures will involve pulsed direct current electrofishing and a
two-person team (one operator and one “dip-netter”). For safety reasons, field sampling
crew members are required to wear insulated gloves.

Wherever possible, electrofishing will be conducted from a motorboat. At waterbodies that
do not allow outboard motor use, electrofishing will be conducted from a cartop boat, raft,
or with backpack electrofishing equipment. If the field team is not allowed to conduct
electrofishing or is unable to successfully catch the desired minimum number of fish by
electrofishing, hook-and-line angling will be used. The field sampling crew will document
on the field forms the type of fishing that was used.

The field sampling crew members are highly experienced and qualified in fish collection.

Despite this expertise and experience, there is no guarantee that sampling at a given
waterbody will yield the desired numbers of fish. At each freshwater location, field
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sampling crews will stop fishing once the target number of fish are caught or after 4 hours
of trying, whichever comes first.

In addition to the considerations listed in Table 2, the field sampling crew will adhere to the
following procedures when collecting fish samples:

1.

Mobilize to the location of sample collection. At lakes and ponds, the targeted areas
for fish sampling are generally shallow embankments or point bars where one
would be expected to catch fish. Within rivers, targeted sampling areas include
pools, riffles, banks, and other structures.

One field sampling crew member will place the electrofisher in the water.

A second team member will collect fish with a dip net with an insulated handle and
place the collected fish in live wells. The field team will aim to collect eight fish at
each location, ideally four fish for each of two species.

If sufficient fish are not captured on the first electrofishing attempt, increase the
voltage of the electrofisher and/or increase the sampling area and repeat the
previous steps. This process may need to be repeated multiple times. If a sufficient
number of fish still are not caught, move to another location in the waterbody and
repeat the previous steps. Note that the duration and cycle of electrofishing is
based on catch rate, which will vary in an unpredictable manner from one
waterbody to the next. If electrofishing is unsuccessful, use hook-and-line angling.
Remove selected fish of the same species from the live well and place in PFAS-free
bags provided by the laboratory, keeping each individual fish separate and keeping
the bags under 30 pounds of ice in a large cooler. Label the bags with the name of
the waterbody, the date, and the species.

Release all fish not selected for sampling in a humane manner (return unused fish
back to the water from the live well.

Complete the top portion of the Fish Sampling Log (Appendix F) and record the best,
approximate, on-water location(s) where most fish were collected using a handheld
GPS device. If sampling areas are widely dispersed, the crew may consider
recording supplemental GPS points.

Before departing the site, pack bags of fish underice in coolers for transport to
Normandeau’s Bedford facility. Also, inspect the location to ensure that no trash is
left behind.

Upon returning to Normandeau’s Bedford facility, immediately place the samples in
the refrigerator until they can be processed for shipment to the laboratory (see
Section 3.6.1.4).

3.6.1.3 Invertebrate Sample Collection

At each waterbody, benthic macroinvertebrates will be collected following the procedures
outlined in this section. To the extent possible, field teams will collect and sort benthic
macroinvertebrates into three class-level categories:
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Insecta (all aquatic insects combined)
Gastropoda (snails and clams)
Crustaceans (crayfish only)

SGS AXYS requests 15 grams (wet weight) for a single sample but can run PFAS analysis
with a minimum of 5 grams. If the collected material yields at least 5 grams of aquatic
insects, 5 grams of snails, or 5 grams of crayfish, separate composite samples will be
prepared for the groups of invertebrates will sufficient mass. If not, multiple different
groups of invertebrates will be grouped together in a composite sample that will be
considered “Combined Benthic Invertebrates” (CBl). When that is the case, field teams
will note the types of specimens included in each CBl sample.

Sampling procedures for rivers/streams and lakes/ponds are described below.

Invertebrate Sample Collection in Wadeable Rivers and Streams. These freshwater

locations will be sampled throughout a segment of a stream or river called a reach. The
sampling crew will determine the dominant habitat types of the reach, which will inform
sampling location and techniques that will most effectively capture the organisms present.
Habitat types may include: riffles, runs, pools, water under overhanging banks or roots,
accumulations of organic debris, woody debris, bank margins, aquatic vegetation, and
within and between substrate matrices. Not all habitat types will be present in all systems.
Best sampling practices for river/stream systems are listed below.

1.
2.

3.

Ensure the sampling net and sieve bucket are clean prior to usage.

Complete top portion of the field sheet and record field GPS at the best,
approximate, on-water location where most specimens were collected. If sampling
areas are widely dispersed, field crew members may consider recording
supplemental GPS points.

Working downstream to upstream, use the kick net frame and feet to disturb the
substrate in front of the net aperture, allowing the suspended organisms to flow
downstream into the net. Some habitat types with less flow require samplers to use
a sweeping motion to collect the suspended organisms from the water. If the net
becomes full of sediment or organic material, it should be emptied into a sieve
bucket or removed if no organisms are present within the debris.

o Flatbottomed habitats. Place the net frame flush to the streambed with the
frame open to the upstream flow. Check that the nylon mesh is freely trailing
immediately downstream of the net frame. This will ensure that once the
substrate is disturbed, specimens will be directed into the nylon net.
Position yourself next to the kick net and begin to disturb the substrate or
vegetation immediately upstream of the net. Disturb the substrate using the
heel of your boot or entire foot by kicking to dislodge the upper layer of
substrate or vegetation and to scrape the underlying bed. Begin with gentle
kicking action to avoid damaging the first few specimens that enter the net
and then work up to a more vigorous level of disturbance. Large cobble can
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be scraped by hand, if necessary, to remove specimens. Once substrate is
thoroughly disturbed, stop kicking and allow the dislodged specimens to
drift downstream into the net.

o Woody debris or snag habitats. Jab the kick net into an area of submerged
and partially decayed woody debris to dislodge specimens, followed by one
to two “cleaning” sweeps through the water column to capture suspended
specimens. Scrub larger debris by hand over the opening of the kick net
ensuring that the kick net opening is downstream of the point of scrubbing.

o Pools and slow-moving water. If safely wadable, disturb the bottom either by
foot or with the net frame. Disturb a distance of about one meter to dislodge
organisms, followed by one to two “cleaning” sweeps to collect specimens
that are suspended.

o Bank margins. Locate an area of bank within the study reach. Jab the kick net
vigorously into the bank for a distance of about one meter to dislodge
specimens, followed by one to two “cleaning” sweeps to collect suspended
specimens.

o Aquatic vegetation. Sweep the kick net through submerged or emergent
vegetation for a distance of about one meter to loosen and capture
specimens, followed by one to two “cleaning” sweeps to collect suspended
specimens.

If snails, crayfish, larger aquatic insects, or other large specimens are observed visually
and can be easily captured in any habitat type, the field sampling crew will capture them
either with the net or by using gloves and forceps to hand pick specimens from the stream
orriverto include in a sample.

Sample Collection in Lakes and Ponds. Lake/pond systems will be sampled along the
shorelines and in what is referred to as the “littoral zones.” The littoral zone is the
nearshore habitat, usually supporting submerged vegetation habitat. The field sampling
crew will determine the dominant habitat types of the littoral zone, which informs sampling
location and preferred sampling techniques. Habitat types include: rocky/cobble/large
woody debris, macrophyte beds, fines (including mud, sand, or silt), and leaf packs, both
within and between substrate matrices. Not all habitat types will be present in all systems.
Best sampling practices for lake/pond systems are listed below.

1. Ensure sampling net and sieve bucket are clean prior to usage.

2. Complete the top portion of the field sheet and record field GPS at the best,
approximate, on-water location where most specimens were collected. If sampling
areas are widely dispersed, field crew members may consider recording
supplemental GPS points.

3. Working along the shoreline and littoral zone, use the kick net frame and feet to
disturb the substrate in front of the net aperture, suspending the specimens in the
water column, where a net will then be swept through to collect them. If the net
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becomes full of sediment or organic material during the sampling, it should be
emptied into a sieve bucket.

o Flat bottomed habitats. Place the net frame flush to the substrate with the
frame open in the direction that the net will be swept after substrate
disturbance. Check that the nylon mesh is freely trailing immediately behind
the net frame. This will ensure that once the substrate is disturbed,
specimens will be directed into the nylon bag. Position yourself next to the
kick net and begin to disturb the substrate or vegetation immediately in front
of the net. Disturb the substrate using the heel of your boot or entire foot by
kicking to dislodge the upper layer of substrate or vegetation and to suspend
organisms that may be lodged in the substrate. Begin with gentle kicking
action to avoid damaging the first few specimens that enter the net and then,
to be thorough, work up to a more vigorous level of disturbance. Large
cobble can be scraped by hand, if necessary, to remove specimens. When
the substrate is thoroughly disturbed, stop kicking and sweep the kick net
over the disturbed area to collect suspended specimens.

o Woody debris or snag habitats. Jab the kick net into an area of submerged
and partially decayed woody debris to dislodge specimens, followed by 1-2
“cleaning” sweeps through the water column to capture specimens
suspended in the water column. Scrub larger debris by hand over the
opening of the kick net, ensuring that the kick net opening or sieve is beneath
the point of scrubbing.

o Shoreline or berm/bar habitats. Locate an area of shoreline, berm, or bar
within the study reach. Jab the kick net vigorously into the shoreline, berm, or
bar for a distance of about one meter to dislodge specimens, followed by
one to two “cleaning” sweeps to collect specimens that have been
suspended.

o Aquatic vegetation. Sweep the kick net through submerged or emergent
vegetation for a distance of about one meter to loosen and capture
specimens, followed by one to two “cleaning” sweeps to collect specimens
that have been suspended.

If snails, crayfish, larger aquatic insects, or other large specimens are observed and field
sampling crews determine they can be easily captured, the crew should capture them
either with the net or by using gloves and forceps to hand pick specimens from the lake or
pond to include in the sample.

In instances with limited habitat types (e.g., locations with minimal vegetation) or when
collecting sufficient sample mass with a kick net is unsuccessful, the field sampling crew
may elect to use a hand operated Ponar sampler. The Ponar sampler will take a grab
sample of sediment from any soft or loose bottomed system and may capture infauna not
as easily captured with a kick net.
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Invertebrate Sample Sorting and Storage. Invertebrate samples will be sorted in the field,
as follows:

1. Gently wash the contents of the net in source water to allow fine material to pass
through the mesh. Wash large debris in net with a squirt bottle (also with source
water), looking to make sure no invertebrates are on the debris, and remove the
collected invertebrates from the net. Place the invertebrates into sample container,
using the spray bottle to clean off excess debris. Specimens that cling to the
exterior of the net can be kept as part of the sample.

2. Once large invertebrates have been picked out of the net, transfer remaining
material (matrix of specimens and remnant amount of substrate/detritus) from the
interior of the netinto a sieve and wash (using source water) the sample, removing
more debris and picking out more invertebrates. All debris material may be
discarded once determined that no invertebrates are present that can be readily
separated for the sample. Field sampling crews will not use magnification to
identify invertebrates not visible with the naked eye.

3. Place the 250 mL HDPE jar provided by the laboratory on a portable scale and zero
the scale.

4. Place collected invertebrate specimens into the sample jars and initially use
separate containers for different taxonomic categories: insects, mollusks,
crustaceans, etc.. Then complete the Freshwater Invertebrate Sampling Log
(Appendix H) based on the material collected. Wherever possible, sample
containers should only include specimens from one category; substrate and
detritus should be removed.

5. Weigh each sample with the portable scale. If insufficient sample mass is obtained
after sorting, continue sample collection and processing efforts until the desired
mass is reached. Employ alternate approaches to composting samples if the
categories do not have enough mass (e.g., using “Combined Benthic Invertebrates”
category, as described above).

6. Uponreturning to Normandeau’s Bedford facility, immediately place the samples in
the freezer until shipment to the laboratory.

Ponar samples can be processed either by hand using the sieve method described above
or with elutriation. The efficiency of processing with elutriation will vary with sediment type.
If processing by hand, follow similar methods as for processing kick net samples.

3.6.1.4 Sample Processing Activities

After completing sampling activities at a freshwater waterbody, the field sampling crew will
immediately follow the decontamination procedures listed below in Section 3.7 and then
return to Normandeau’s Bedford facility, where they will prepare the samples for shipment
to the analytical laboratory. The surface water and invertebrate samples will have already
been prepared in the field, and the fish samples will be prepared at Normandeau’s facility.
If the team is not able to process the fish samples on the same day that they are collected,
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the samples will be stored in a refrigerator for processing the following morning. Field Crew
Leads will alert the ERG Project Manager or ERG Data Manager of sampling progress and
document any issues encountered. The ERG Project Manager will provide updates to the
MassDEP Project Manager, as appropriate.

Normandeau’s staff will adhere to the following procedures when processing the fish

samples:

1. Puton nitrile powderless gloves.

2. Decontaminate all equipment with PFAS-free DI water, including the measuring
board, scale, cutting board, and knives that will be used to fillet the fish.

3. Prepare boneless-skinless fillets.

(@)

O

Remove a fish from the field sample bag, which will have been stored in
either a cooler from the field or in a refrigerator overnight.

Assign the fish a sample code on the Fish Sampling Log (Appendix F). Then
measure that fish for total length in millimeters and weight in grams and
record this information on the log. Record the species, sample type,
collection method-gear, and any additional comments (e.g., lesions,
mutations, etc.).

Place the fish on the cutting board. Fillet one side of the fish by running the
fillet knife along the spine from head to tail. Remove flesh from skin and wrap
the fillet in PFAS-free aluminum foil provided by the laboratory before placing
itin a pre-labeled LDPE sample bag provided by the laboratory.

Wash the knife, measuring board, cutting board, and scale with Alconox
soap (made with PFAS-free decontamination water) and then triple rinse with
PFAS-free decontamination water. Let the equipment air dry and change
gloves before preparing the next fish.

Repeat these steps until all boneless-skinless fillets from a given waterbody
have been prepared.

4. Prepare whole-body fish samples.

O

Remove a fish from the field sample bag, which will have been stored in
either a cooler from the field or in a refrigerator overnight.

Assign the fish a sample code on the Fish Sampling Log (Appendix F). Then
measure that fish for total length in millimeters (mm) and weight in grams (g)
and record this information on the log. Record the species, sample type,
collection method-gear, and any additional comments (e.g., lesions,
mutations, etc.).

Worap the whole fish in PFAS-free aluminum foil provided by the laboratory
and put the fish in a pre-labeled LDPE sample bag provided by the
laboratory.

Wash the measuring board and scale with Alconox soap and then triple rinse
with PFAS-free decontamination water. Let the equipment air dry and change
gloves before preparing the next fish.
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o Repeatthese steps until all whole-body fish samples from a given waterbody
have been prepared for shipment.
5. Store all fish samples in the freezer until shipment. Note that all tissue samples will
be frozen for 24-hours prior to shipment to the lab.

Freshwater invertebrate samples will have already been prepared in the field and in an
effort to reduce handling and the potential for cross-contamination, they will not be further
processed at Normandeau’s facility. However, as an additional quality control check, staff
will visibly inspect the sample inside the jar to confirm that it is reasonably free of debris
and contains the organisms specified on the field sheet.

After processing the samples and before leaving the Normandeau facility, the field
sampling crew will confirm that all field instruments are operating properly and prepare
equipment and supplies for the next sampling event. All meters will be calibrated
according to manufacturer specifications. The field sampling crew will turn on the
electrofishing unit to check the quality of batteries, and they will check the unit’s oil and

gas supply.
3.6.2 Coastal Locations

Prior to departure:

The field sampling crew will confirm that all instruments are operating properly and
prepare all necessary equipment and supplies. All meters will be calibrated according to
manufacturer specifications. The field sampling crew will check the charge of batteries
and the oil/gas supply in boats (if used at a given site) before deploying to the field. The
field sampling crew will use a checklist to ensure that they have the necessary sample
collection materials (e.g., fishing poles, HDPE 500mL sample bottles for surface water,
LDPE bags for fish, ice for storage, adequate DI water for decontamination of equipment
used in the field, field sheets).

Upon arrival at waterbody sampling location:

The field sampling crew will set up a clean staging area or other appropriately clean
surface, where they can organize sample containers and sampling equipment. At the start
of each sampling day and prior to sample collection, the field sampling crew will step
through the “tailboard” safety form included in the HASP. Field sampling crews will then
don PPE, such as life jackets, waders/rubber boots, and powderless nitrile gloves. Field
sampling crews will use PFAS-free PPE approved by the Field Crew Lead.

Upon arrival at waterbody sampling location:
Same general considerations as freshwater locations (see Section 3.6.1).

3.6.2.1 Surface Water Sample Collection
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One unfiltered surface water grab sample will be collected at each site in the same general
vicinity as where the fish are caught. Field sampling crews use the same procedures
described in Section 3.6.1.1.

3.6.2.2 Fish Sample Collection

At every coastal sampling location, field sampling crews will attempt to collect six fish (two
of each of three species), which will be prepared as boneless-skinless fillets. Depending
on the site, samples will be collected from the shoreline, jetties, piers, and/or docks. In
some cases, field sampling crews may also collect samples from boats along the
shoreline. Hook-and-line angling will be the primary mode of sample collection, though
seine nets will be used where possible and appropriate. In addition to the considerations
listed in Table 2, field sampling crews will adhere to the following procedures when
collecting fish samples at coastal sites:

1. Mobilize to the location of sample collection.

2. Attempt to collect fish with hook-and-line angling methods.

o Surf casting rods (heavy tackle, longer casting, larger fish).

= Use sinker (weight) on bottom of line and hook with bait above sinker.
= Letsit until fish strike.

o Light casting rod (smaller fish).

= (Cast bait or artificial tackle.
= For bait, use sinker and hook, and let sit until fish strike hook.
= For artificial tackle, cast and retrieve until fish strike.

o Baitincludes clams, squid, shrimp, crustations, and cut bait (herring,
bunker, mackerel).

o Store fish in LDPE bags provided by the laboratory in coolers oniice.

3. Where appropriate, attempt to collect fish using seine methods.

o Deploy seine by attaching one end to boat with a rope and holding the other
end on the shore. Spread seine out as far as possible.

o With boat, haul seine through the water in a clockwise direction towards the
shore in a semi-circle pattern unless conditions do not allow.

o When both ends of the seine are on shore, haul seine onto the beach keeping
the weighted line on the bottom, the float line at or above the water surface,
and the bag centered.

o Sortcatch for selected species and process appropriately.

4. Remove selected fish of the same species from the live well and place in PFAS-free
bags provided by the laboratory, keeping each individual fish separate and keeping
the bags under 30 pounds of ice in a cooler. Label the bags with the name of the
waterbody, date, and species.

5. Complete the top portion of the Fish Sampling Log (Appendix F) and record the best,
approx., on-water location(s) where most fish were collected using a handheld GPS
device. If sampling areas are widely dispersed, the crew will record supplemental
GPS points.
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6. Uponreturning to Normandeau’s Bedford facility, immediately place the samples in
the refrigerator until they are processed for shipment to the laboratory (see Section
3.6.2.4).

3.6.2.3 Shellfish Sample Collection

At every coastal sampling location where shellfishing is permitted, field sampling crews
will attempt to collect enough shellfish to prepare three composite samples (each
comprised of three to five individual organisms of the same species). Ideally, they will
collect shellfish for three different species at each location, though this will depend on
field conditions and what species are encountered. Samples will be collected during low
tide and at specific locations estimated to be sampled by recreational fishers. In addition
to the considerations listed in Table 2, the field team will adhere to the following
procedures when collecting shellfish samples:

1. Collect shellfish based on species-specific processes.

o Sand-dwelling organisms (e.g., soft shell clams, razor clams, surf clams,
quahogs)
= |ocate shellfish by looking for bubbles or indentations in sand.
= Use aclam rake or clam fork to dig down four to eight inches into the
sand.
= Remove shellfish from sand by hand.
= Only keep live shellfish with unbroken shells.
= Replace sandinthe hole.
o Organisms in tidal pools (e.g., sea urchins)
= Lookforshellfish in rocky tidal pools.
= Collect shellfish by hand or with a shovel.
= Wear gloves underneath disposable gloves when removing and
handling.
o Organisms attached to other substrates (e.g., blue mussels, oysters)
= Find and remove by hand from substrates to which they are attached
(e.g., rocks, pilings on piers and docks, shells, rock).

2. Group three to five similarly sized shellfish of the same species and place themin a
PFAS-free bag provided by the laboratory. Keep individual bags under 30 pounds of
ice, and label the bags with the name of the waterbody, the date, and the species.
All bags will be stored in a single large cooler. Dispatch all shellfish not selected for
sampling in a humane manner.

3. Complete the top portion of the Shellfish Sampling Log (Appendix G) and record the
best, approx. location(s) where most shellfish were collected using a handheld GPS
device.

4. Uponreturning to Normandeau’s Bedford facility, immediately place the samples in
the refrigerator until they can be processed for shipment to the laboratory (see
Section 3.6.2.4).
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3.6.2.4 Sample Processing Activities

Following sampling activities and while still in the field, the field sampling crew will
immediately follow the decontamination procedures listed below in Section 3.7. The crew
will then return to Normandeau’s Bedford facility, where they will prepare the fish and
shellfish samples for shipment to the analytical laboratory. The surface water samples will
have already been prepared in the field. If the team is not able to process samples on the
same day that they are collected, the samples will be stored in a refrigerator for processing
the following morning.

Normandeau’s staff will adhere to the same procedures as described in Section 3.6.1.4
when preparing boneless-skinless fish fillet samples.

1. Puton nitrile powderless gloves.

2. Decontaminate all equipment with PFAS-free DI water, including the measuring
board, scale, cutting board, and knives that will be used to fillet the fish.

3. Prepare boneless-skinless fillets.

o Remove a fish from the field sample bag, which will have been stored in
either a cooler from the field or in a refrigerator overnight.

o Assign the fish a sample code on the Fish Sampling Log (Appendix F). Then
measure that fish for total length in millimeters and weight in grams and
record this information on the log. Record the species, sample type,
collection method-gear, and any additional comments (e.g., lesions,
mutations, etc.).

o Place the fish on the cutting board. Fillet one side of the fish by running the
fillet knife along the spine from head to tail. Remove flesh from skin and wrap
the fillet in PFAS-free aluminum foil provided by the laboratory before placing
itin a pre-labeled LDPE sample bag provided by the laboratory.

o Wash the knife, measuring board, cutting board, and scale with Alconox
soap (made with PFAS-free decontamination water) and then triple rinse with
PFAS-free decontamination water. Let the equipment air dry and change
gloves before preparing the next fish.

o Repeatthese steps until all boneless-skinless fillets from a given waterbody
have been prepared.

4. Store all fish samples in the freezer until shipment. Note that all tissue samples will
be frozen for 24-hours prior to shipment to the lab.

For shellfish composite samples, they will complete the following:

1. Puton nitrile powderless gloves.

2. Decontaminate all equipment with PFAS-free DI water, including the measuring
board, scale, cutting board, and all knives that will be used to shuck the shellfish.

3. Remove shellfish from the field sample bag. Each bag should be comprised of three
to five shellfish of the same species.
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4. Assign the shellfish composite sample a sample code on the Shellfish Sampling Log
(Appendix G), measure each organism for total length and weight, and record this
information on the log. Record the species, sample type, collection method-gear,
and any additional comments.

5. Remove the edible portion of each organism from its shell, using species-specific
methods.

o Mussels, clams, oysters, and quahogs
= Place a shucking knife between the top and bottom shells.
= Slide the knife while twisting to break the seal from hinge to hinge.
= Cutthe upper abductor muscles and remove the top shell.
= Slip knife under shellfish meat and slide knife to cut lower abductor
muscles.
= Place all muscle from shellfish for a given composite sample into a
single 250-mL HDPE bottle provided by the laboratory.
o Seaurchins
= Use scissors to remove beak (mouth) by cutting a circle.
= Breakthe shellin half by prying it apart.
= Remove gonads and rinse with PFAS-free DI water.
= Place gonads (the only edible portion) for a given composite sample
into a single 250-mL HDPE bottle provided by the laboratory.

6. Wash the knives, scissors, measuring board, cutting board, and scale with Alconox®
soap (made with PFAS-free decontamination water) and then triple rinse with PFAS-
free DI water. Let the equipment air dry and change gloves before preparing the next
composite sample.

7. Repeat steps 3-6 until all shellfish are processed and prepared into composite
samples for the second species. Repeat this process again for the third species, if
necessary.

8. Store all samples in the freezer until shipment. Note that all tissue samples will be
frozen for 24-hours prior to shipment to the lab.

After processing the samples and before leaving the Normandeau facility, the field
sampling crew will confirm that all field instruments are operating properly and prepare
equipment and supplies for the next sampling event.

3.7 Decontamination Procedures

PFAS-free cleaning solutions to be used can include Alconox®, Liquinox®, and Citranox® for
equipment decontamination, followed by adequate rinsing with PFAS-free water — which
will be provided by MassDEP. Decon 90° will not be used. Sampling equipment will be
scrubbed using a polyethylene or polyvinyl chloride brush to remove particulates. Prior to
mobilization between sampling sites, the field sampling crew will decontaminate sampling
equipment. Clean bulky equipment will be stored on plastic sheeting in uncontaminated
areas, and clean small equipment will be stored in plastic bags. If storing any materials
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(other than equipment) for more than a few hours, the field sampling crew will cover them
with HDPE sheeting.

The field sampling crew will rinse parts of equipment that coming in direct contact with
samples with PFAS-free DI-water supplied by MassDEP; and this rinsing will occur before
and after equipment use.

The field sampling crew will adhere to all EPA biosecurity protocols in “Standard Protocols
for Maintaining Biosecurity During Biological and Water Quality Surveys” (Appendix B).
Before field work, they will review and adopt applicable procedures in the SOP titled
“Normandeau Associates, Inc. Biosecurity Plan Disinfection Procedures” (Appendix C).
Field teams will adhere to Normandeau’s HASP.

4.0 Sample Documentation and Shipment

Field notes, photographs, field sheets (Appendix D and E), sample logs (Appendix F, G, and
H), and chain-of-custody (COC) forms (Appendix I) will be the primary documentation used
to record and track information about each sample. Field staff should note any additional
information, such as weather, water conditions, whether recreational activities were
occurring during the sampling collection, and interactions with officials or the public.
Those notes should be documented on field sheets kept in an aluminum clipboard. The
field sampling crew will ensure that all entries are legible, written in blue or black ink (using
PFAS-free pens), and contain accurate and inclusive documentation of field activities.

The field sampling crew will note any departures from SAP procedures on field sheets or
COC forms. Errors in notes or COC forms will be corrected using a single line to cross out
the erroneous entry, and the field sampling crew member will date and initial the change
that was made. Field personnel will bring loose plain paper in an aluminum clipboard with
them in case additional space for documentation is needed. Due to the potential for PFAS
cross-contamination, the field sampling crews will not use waterproof/treatment paper or
field books for additional notes.

Hard copies of field notes, field sheets, and COCs will be retained in Normandeau’s
project files. Field sampling crews will upload scanned copies of these documents to
ERG’s SharePoint site after sampling.

4.1 Photographs

The field sampling crew will take digital photographs at all sampling locations. These
photos will document field activities (i.e., “action shots”), waterbody characteristics, and
any unusual site conditions. Photographs will serve to verify information entered in the
field notes form. Field sampling crews will upload photos to ERG’s SharePoint site for each
waterbody after sampling.
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4.2 River, Lake, and Coastal Sampling Location Field Sheets

The field sampling crew will complete river, lake, and coastal site field sheets provided by
MassDEP’s WPP; and these forms will be completed in the field, prior to leaving sampling
locations. On these sheets, they will document general site conditions at each waterbody.
Depending on the type of waterbody being sampled, the field team will use either
MassDEP’s River/Stream Sampling Location Field Sheet or Lake/Pond and Coastal
Sampling Location Field Sheet. Blank copies of these forms can be found in Appendix D
and Appendix E, respectively; required fields are highlighted in green.

The following required fields must be populated on the field sheets:

River/Stream and Coastal Sampling Location Field Sheets

= Project: PFAS (2024)

= Site name (STAID): Enter the project-designated numeric ID for the waterbody.

=  Waterbody name

= Town

= Alternate station description: Use this to describe deviations from planned
sampling locations as described in the project QAPP.

= Field lat/long: Enter location where surface water sample is collected.

= Lat/long method: Select “handheld GPS” (unless another method was used during
sampling).

=  Survey crew lead

=  Othercrew

= Date

= Time

=  Weather conditions: Select “clear”, “mostly sun”, “mostly cloudy”, “overcast”,
“fog”, “drizzle”, “rain”, “sleet”, or “snow.”

= General notes: Use this space for general site visit notes.

= Flow condition: Select “flowing”, “no water”, “stagnant”, “ice covered”, or “no
access.”

= Est. flow velocity: Select “0 fps”, “<1 fps”, “1-3fps”, “3-5fps”, and “>5 fps” based
on professional judgement.

= Tidal condition (coastal only): Select “ebb (outgoing tide)”, “flood (incoming tide)”,
“slack” or “indeterminate” for tidal conditions at the time when the surface water
sample is collected.

=  Samples taken from: Select as many locations as needed from the options
provided.

=  Samples taken from description: Use this field to provide more detail on where and
how samples were collected. For example, this field can specify the type of boat
used in the sampling.

Lake/Pond Sampling Location Field Sheets
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=  Project: PFAS (2024)

= Site name (STAID): Enter the project-designated numeric ID for the waterbody.

=  Waterbody name

= Town

= Alternate station description: Use this to describe deviations from planned
sampling locations as described in the project QAPP.

= Field lat/long: Enter the location where the surface water sample is collected.

= Lat/long method: Select “handheld GPS” (unless another method was used during
sampling).

= Surveycrew lead

=  Othercrew

= Date

= Time

=  Weather: Select “clear”, “mostly sun”, “mostly cloudy”, “overcast”, “fog”,
“drizzle”, “rain”, “sleet”, or “snow.”

= General notes: Use this space for general site visit notes.

=  Water Level: Select, “low”, “normal”, or "high”

= Dom. Habitat: Select “bedrock”, “boulder”, “cobble”, “gravel”, “sand”, “woody
debris”, “organic”, vegetation”, “other”, or “unobservable.”

=  Samples taken from: Select as many locations as needed from the options
provided.

=  Samples taken from description: Use this field to provide more detail on where and
how the samples were collected.

Project-specific OWMID sample ID labels, which are one-time use stickers, will be placed
on the forms for each of the surface water samples collected. This log must be completed
for every surface water sample collected, including primary samples (collected in the
same area as the fish samples), field blanks, and field duplicates. Up to three surface
water samples can be documented on a single page.

The log should be filled out as follows:

=  Sample-Lab: Place in this field the same pre-printed OWMID label (one-time use
sticker) that was placed on the surface water sample bottle.

= Sample type: Select “routine sample” for all parent samples, “blank” for field
blanks, “FQC_BLANKRINS” for equipment blank, and “field duplicate” for duplicate
samples. This program does not require collection “integrated vertical profile”
surface water samples.

= OWMID parent ID: If you selected “field duplicate” for the “sample type”, populate
this field with the OWMID for the parent sample. Otherwise, leave this field blank.

=  Medium: Select “water.”

= Medium (subdivision): Select “surface water.”

= Relative depth: Select “surface.”
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= Starttime: Note the date and time that the samples were collected; use military
time.

=  Geartype: Select “water bottle.”

=  Composite (Type): Select “no.”

=  Sample notes: Use this field to record any other relevant notes about sample
collection or any deviations from the protocols outlined in sections 3.6.1.1 and
3.6.2.1.

=  Bottle group: Check “PFAS (PF)” under “planned” and “collected.” Leave the field
for “preserved in the field” blank and check “N” for “filtered in the field.”

This form also includes a second page titled “Multi-Probe Information Field Form.” Field
sampling crews will select “no” for the “sample collected” field. The rest of the form does
not need to be completed.

4.3 BiotaFieldsheets

Field sampling crews will document fish, shellfish, and invertebrate samples on field
sheets or logs provided by MassDEP’s WPP. Blank copies are provided in Appendix F (Fish
Sample Log), Appendix G (Shellfish Sample Log), and Appendix H (Freshwater Invertebrate
Sample Log).

Fish Sample Log
The top portion of the form will be completed in the field. Required data elements include:

e Project: PFAS (2024)

e Waterbody Name/Town

e Date-Time

e Field Lat/Long: Enter GIS coordinates from where the samples were collected

e Lat/Long method: Enter “Handheld GPS”

e FSLoginID: Enter the ID as “N” (for Normandeau), the year, and the site location ID.
For example, N2024001, N2024002, N2024003, etc.

e Crewlead

e Crew

The rest of the form will be completed in Normandeau’s Bedford facility while the fish
samples are being processed and packaged for shipment to the laboratory. For each
individual fish, the following will be documented using standard codes where applicable:
sample code (ID), species code, length (mm), weight (g), sex, sample type (“I” for
individual), bio part, collection method-gear, and comments.

Shellfish Sampling Log
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These forms will document information both for individual shellfish that goes into a
composite and for the composite sample that includes those individuals. The top portion
of the form will be completed in the field. Required data elements include:

e Project: PFAS (2024)

e Waterbody Name/Town

e Date-Time

e Field Lat/Long: Enter GIS coordinates from where the samples were collected.

e Lat/Long method: Enter “Handheld GPS.”

e FSLoginID: Enter the ID as “N” (for Normandeau), the year, and the site location ID.
For example, N2024001, N2024002, N2024003, etc.

e Crewlead

e Crew

The rest of the form will be completed in Normandeau’s Bedford facility while the shellfish
samples are being processed and prepared into composites. For each individual shellfish,
the following will be documented (using standard codes where applicable): sample code,
species code, length (prior to being shucked), weight (prior to being shucked), sample type
(typically “C” for composite), bio part, collection method-gear, and comments.

Invertebrate Sampling Log

These forms will document information on each composite benthic macroinvertebrate
sample thatis prepared in the field. The form will be completed in the field and required
data elements include:

e Project: PFAS (2024)

e Waterbody Name/Town

e Date-Time

o Field Lat/Long: Enter GIS coordinates from where the samples were collected.

e Lat/Long method: Enter “handheld GPS.”

e FSLoginID: Enterthe ID as “N” (for Normandeau), the year, and the site location ID.
For example, N2024001, N2024002, N2024003, etc.

e Crewlead

e Crew

e Sample code

e River/lake

e Class or Group: See options in Appendix H.

e Approx count: Estimate count of individual organismes, if feasible; enter “NA” if not
possible.

e Approxtotal weight (g ww): Enter total weight in grams (wet weight) for the
composite sample.

e Sample type: Enter “C” for composite sample.
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e Bio-Part (see pick list options in Appendix H; e.g., WORG)
e Collection Method-Gear: Enter “D-frame net”, “Ponar grab sampler”, or “other
(specify).

»

For combined benthic invertebrate samples, note any predominant group(s) in the
comment field.

4.4 Sample Labeling

The field sampling crew will label all samples in a clear and precise way for proper
identification in the field and tracking in the laboratory. Details are provided below for
assigning surface water (Section 4.4.1), fish (Section 4.4.2), shellfish (Section 4.4.3), and
invertebrate (Section 4.4.4) sample IDs.

4.4.1 Surface Water Sample IDs

MassDEP requires uniqgue OWMID sample IDs for surface water samples. These IDs will be
provided to the field sampling crew on pre-printed labels. The IDs begin with “20” and then
have 4 additional values which are assigned sequentially (e.g., 20-0160, 20-0161, 20-
0162). Sample IDs are assigned sequentially regardless of whether they are parent
samples, field blanks, or field duplicates. The field sampling crew will apply the pre-printed
labels to the sample collection bottles. The same label will also be applied to the surface
water sampling log that is attached to the river/lake field sheets.

All sample labels will be covered with clear packing tape that completely encircles the
sample bottle to prevent smearing or physical damage to the label.

4.4.2 Fish Sample IDs

Each fish sample that is sent to the laboratory will receive a unique alphanumeric ID to
identify the sample location and sample number. These IDs will be assigned by
Normandeau when processing the fish samples in their Bedford facility. Fish sample IDs
are strings that include characters that denote the contractor that collected the samples,
year, location, and species. The IDs will be assigned as follows:

e “N”toindicate Normandeau as the contractor that collected the sample

e “2024” to indicate the sample collection year

e Athree-digit code to indicate the sampling location (see Table 7)

e Aone-to-three-character string to indicate the species (see Table 8)

e Atwo-digit code to indicate the sample number for that waterbody, beginning with
01 and increasing sequentially with each additional sample that is prepared for the
same sampling location.
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Table 7. Sample Location Codes for Sample IDs (Phase 1 only)
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Waterbody Name Freshwater/Coastal | Sample Location Code
Charles River Freshwater 001
Merrimack River Freshwater 002
Johns Pond Freshwater 003
Sheomet Lake Freshwater 004
Deer Island Sportfishing Pier Coastal 005
GreatBay(GreatPond) Great Pond Coastal 006F
Bournes Pond Coastal 006SF
MerrimackRiver-(JoppaFtats) Plum Island Coastal 007
Annisquam River (Corliss Landing) Coastal 008
Wareham River Coastal 009
€enter HittPreserve €Coastat 010
Table 8. Freshwater Fish Species Codes for Sample IDs
Fish Species Fish Species Code

American eel AE

American shad AS

bluegill B

brown bullhead BB

black crappie BC

blueback herring BBH

brown trout BT

common carp C

creek chub CB

creek chubsucker CCSs

common shiner CS

chain pickerel CP

dace LD

eastern brook trout EBT

fallfish FF

golden shiner GS

largemouth bass LMB

longnose sucker LS

northern pike NP

pumpkinseed P

rainbow trout RT

smallmouth bass SMB

spottail shiner SS

walleye W

white catfish WC

white perch WP

white sucker WS

yellow bullhead YB

redbreast sunfish YBS




Fish Species Fish Species Code
yellow perch YP
Table 9. Marine Fish Species Codes for Sample IDs
Fish Species Fish Species Code
Atlantic bonito AB
American eel AE
Atlantic mackerel AM
Atlantic Menhaden (Peanut
PB
Bunker)
American shad AS
Bluefish BF
Black Sea Bass BSB
Cunner CN
Dogfish DF
Grey sole GS
Monkfish M
Plaice PL
Silver hake SH
Striped bass SB
Scup SC
Searobin SS
Skate SK
Summer Flounder SF
Smelt SM
Tautog T
Weakfish WK
Winter Flounder WEF
White perch WP
Yellowtail flounder YT

Example fish IDs for four fish samples (two for largemouth bass and two for chain pickerel)

for sampling location 001 are as follows:

e N2024001-LMB-01
e N2024001-LMB-02
e N2024001-CP-03
e N2024001-CP-04

When a field duplicate is collected, the sample ID should match the parent sample but
have “DUP” added to the end (e.g., N2024001-LMB-01 and N2024001-LMB-01-DUP).
Equipment blanks will match the waterbody sample ID but will have a “B” added to the end
(e.g., N2024001-B). Sample labels will be affixed to the outside of the sample bags that are
shipped to the laboratory and covered completely with clear packing tape.
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4.4.3 Shellfish Sample IDs

Each shellfish composite sample that is sent to the laboratory will receive a unique
alphanumeric ID to identify the sample location and sample number. These IDs will be
assigned by Normandeau when processing the shellfish samples in their Bedford facility.
Shellfish sample IDs are strings that include characters that denote the contractor that
collected the samples, year, location, and species. The IDs will be assigned as follows:

e “N”toindicate Normandeau as the contractor that collected the sample

e “2024” toindicate the sample collection year

e Athree-digit code to indicate the sampling location (see Table 7)

e Aone-to-three-character string to indicate the shellfish species (see Table 10)

e Atwo-digit code to indicate the composite sample number for that waterbody,
beginning with 01 and then increasing sequentially with each additional composite
sample thatis prepared.

Table 10. Shellfish Species Codes for Sample IDs

Shellfish Species Shellfish Species Code

Soft shell clam SSC

Quahog Q

Blue mussel BM

Oyster (0]

Sea urchin SU

Channeled whelk cw

Knobbed whelk KW

Razor clam RC

Surf clam SC

4.4.4 Invertebrate Sample IDs

Each freshwater invertebrate composite sample that is sent to the laboratory will receive a
unique alphanumeric ID to identify the sample location and sample number. These IDs will
be assigned by Normandeau when collecting invertebrate samples in the field as follows:

e “N”toindicate Normandeau as the contractor that collected the sample

e “2024” toindicate the sample collection year

e Athree-digit code to indicate the sampling location (see Table 7)

e Aone-to-three-character code to indicate the invertebrate type (see Table 11)

e Atwo-digit code to indicate the composite sample number for that waterbody,
beginning with 01 and then increasing sequentially with each additional composite
sample thatis prepared.

Table 11. Invertebrate Types for Sample IDs

Invertebrate Group Invertebrate Group Code
Insecta INS
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Invertebrate Group Invertebrate Group Code
Crustacea CRU
Gastropoda GAS
Bivalvia Bl
Combined Benthic Invertebrates CBI

4.5 Chain-of-Custody Forms

COC forms will be maintained throughout the sampling effort. SGS AXYS will provide COC
forms (Appendix I) and the field sampling crew will complete these forms prior to
shipment. Any corrections to COC forms will be made by a single-line strike made through
the incorrect item; the correct entry will be entered adjacent to the strikeout item, with the
date and staff initials to document the change.

The SGS AXYS COC form will be pre-populated with contact information for the “report to”,
“invoice to”, “project name/number”, and SGS AXYS client number fields. Field teams will
need to populate the sampler’s name and signature and details on the samples included in
the shipment. The latter includes the sample ID, matrix (tissue or water), sampling date,
sampling time, container type, and analyses requested (PFAS Method 1633) for each
sample. The bottom of the COC records possession of the samples, which is to be filled

out every time the samples are transferred to a new handler.

The field sampling crew will complete one COC form for every cooler shipped to SGS AXYS.
They will send the original form with the sample shipment and upload scanned copies to
ERG’s SharePoint site.

4.6 Preservation

When initially caught, fish will be placed in an ambient temperature live wellin the field.
When sample collection is complete, each fish will be placed in a PFAS-free LDPE plastic
bag provided by the laboratory and on ice for transport back to Normandeau’s facility. If
the fish need to be stored overnight before processing, they will be stored in a refrigerator
at 0-6°C. Fish filets and whole-fish will be placed in PFAS-free LDPE bags provided by the
laboratory prior to shipment. Invertebrates will be prepared as whole organism composite
samples in 250 mL jars in the field and shellfish tissue will be prepared as edible-portion
composite samples in PFAS-free LDPE bags at Normandeau’s facility. Once prepared, all
tissue samples will be kept frozen at Normandeau’s facility until shipment.

Surface water samples will be immediately placed on ice following collection and kept
frozen at Normandeau’s Bedford facility until shipment.

4.7 Packaging and Shipping
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Surface water samples must be chilled during shipment and not exceed 6°C during the first
48 hours after collection. When preparing samples for shipment, frozen surface water
samples in HDPE bottles will be double-bagged using PFAS-free LDPE bags provided by the
laboratory. As much double-bagged wet ice as will fit in the cooler should be used for
transporting and shipping these samples. Chemical or blue ice will not be used. Sample
temperature must be confirmed to be at 0° to 6°C when the samples are received at the
laboratory.

Frozen fish and shellfish tissue samples will be shipped in PFAS-free LDPE bags (fish) and
PFAS-free HDPE jars (shellfish) provided by the laboratory, respectively. Frozen
invertebrate samples will be shipped in 250 mL HDPE jars provided by the laboratory. The
three types of tissue samples will not be shipped until they have been frozen for
approximately 18 to 24 hours. In some cases, this may mean holding samples at
Normandeau’s facility for an extra day before they are shipped to the laboratory.

Before shipping samples, the field sampling crew will prepare all shipping documents.
They will tape completed shipping documents to the exterior of coolers, including forms
required by the shipping service (e.g., a Federal Express waybill). A copy of the COC form
will be placed inside of the cooler. If the field sampling crew has any questions or concerns
regarding the completion of the shipping documentation or packaging of samples, they will
contact the ERG Data Manager.

Samples will be shipped to SGS AXYS by Federal Express overnight in coolers provided by
the lab. Due to the potential for shipping delays and to reduce the risk of samples arriving
attemperatures >6°C, samples will not be shipped on Fridays. Instead, they will be stored
in a freezer at Normandeau’s Bedford facility and shipped the following Monday.
Normandeau will share Federal Express tracking numbers with ERG. SGS AXYS will send
confirmation of receipt within 48 hours of receiving samples. ERG will alert MassDEP of
any shipping delays. Samples will be shipped to the locations shown in Table 12.

Table 12. Sample Shipping Locations

Sample Type Shipping Address
C/0 Sample Receiving
Whole-body fish SGS Wilmington
Invertebrates 5500 Business Drive
Shellfish Wilmington, NC 28405

PH: 910-350-1903

C/0 Sample Receiving

SGS AXYS Analytical Services
2045 Mills Road West
Sidney, BC, Canada V8L 5X2
PH: 250-655-5800

Fish fillets
Surface water

33



The COC forms sent to the lab must be completed with all mandatory information; the
pages must be originals (not photocopies); and the COCs must be unique to the samples
contained in their corresponding coolers. Upon receipt, the analytical laboratory will
confirm that all samples listed are present and then sign the COC.

5.0 Analytical Methods

Water and tissue matrices will be analyzed by SGS AXYS for 40 PFAS in accordance with
EPA Method 1633. Tissue samples will be homogenized before they are analyzed following
method specifications. SGS AXYS will document any deviations from the proposed
analytical method in their laboratory reports and provide sufficient documentation to allow
for independent validation and verification of the analytical results. Further information is
included in Section 3.3 of the QAPP and SGS AXYS’s SOPs.

6.0 Quality Assurance / Quality Control (QA/QC)
6.1 Field and Equipment Blanks

The field sampling crew will collect blank samples at a random 10% of sites. The blanks
will be collected with greater frequency during Phase 1 than during Phase 2. This approach
might change if blanks show PFAS contamination (i.e., additional blank samples might be
collected in Phase 2 if this happens). The type of blank samples will differ by environmental
media.

Field blanks for surface water will be collected by transferring PFAS-free DI water into
sampling containers in the field. These containers will then be treated in an identical
fashion to all other surface water grab samples. The laboratory will analyze the field blanks
for the same PFAS contaminants that will be measured in surface water. Field blanks will
be collected at two waterbodies during Phase 1 and at one waterbody during Phase 2. Note
that MassDEP will provide PFAS-free DI water for field blanks from its MassDEP-WPP-
Worcester facility (contingent on this source being verified as PFAS-free throughout the
project; an alternate source of PFAS-free water will be used if needed).

Equipment blanks for fish and shellfish tissue will be rinsate samples. These will be
collected at Normandeau’s Bedford facility when field sampling crews rinse field
equipment used to collect and process field samples. For fish, the field sampling crew will
pour PFAS-free water over each piece of just-cleaned equipment used to process the fish
immediately before (including the measuring board, cutting board, scale, and knives) and
collect that water in one of the fish tissue sample collection containers (i.e., a PFAS-free
LDPE bag provided by the laboratory). The water will then be transferred from the bag into
an HDPE sample bottle, also provided by the laboratory. Equipment blanks will be sent to
the laboratory for analysis of the same PFAS contaminants that will be measured in fish
tissue. The same process will be used to prepare equipment blanks for shellfish samples
(i.e., running water over the cleaned equipment used to process and prepare those
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samples immediately before). EQuipment blanks for shellfish will be collected for two
waterbodies during Phase 1 and for one body during Phase 2. Additional equipment blanks
will be added, as needed. Blanks will be collected prior to any fish or shellfish processing
for a given day.

Equipment blanks for invertebrate sampling will consist of rinsate samples from
equipment used to collect and process invertebrate samples in the field. To collect an
equipment blank, the field sampling crew will pour PFAS-free water over each piece of
cleaned equipment used to collect and process the invertebrate samples immediately
before (including the net, sieve, forceps, boots, Ponar sampler, elutriator, squirt bottle).
The field crew members will collect the rinsate water in one of the invertebrate sample
collection containers (250 mL HDPE jars). Rinsate blanks will be sent to the laboratory for
analysis of the same PFAS contaminants that will be measured in invertebrate samples.
When rinsate blanks are collected, they will be collected after processing all invertebrate
samples from a given day and completing the decontamination process outlined above.
Equipment blanks for invertebrates will be collected for two waterbodies under Phase 1
and one waterbody under Phase 2.

6.2 Field Duplicates

Field duplicate samples will be collected to characterize precision of the sampling and
analytical methods. Two types of duplicate samples will be collected, according to these
specifications:

e Atroughly 25% of the waterbodies sampled, the surface water collected near the
fishing location will be collected in duplicate. Meaning, field sampling crews will
collect two grab surface water samples at side-by-side locations. Four surface
water duplicates will be collected during Phase 1 and four duplicates will be
collected during Phase 2.

e Atroughly 25% of waterbodies sampled, field duplicates will be collected for fish
tissue (boneless-skinless filets); field QC duplicate samples will not be collected
for whole fish, invertebrates, or shellfish (information on lab and field precision will
be gleaned for these media for replicates collected in the field as part of the study
design [with the exception of shellfish]). For fish filets, field teams will prepare
duplicate samples from the same fish, with one sample being from right side and
the other being from the left side. Duplicate samples will be collected from four
locations in Phase 1 and from four location in Phase 2. For shellfish, field teams will
attempt to collect enough organisms to create additional replicate samples at two
waterbodies in Phase 1 and one waterbody in Phase 2.
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6.3 Performance Evaluation QC Samples

MassDEP intends to prepare four performance evaluation QC samples in the fall of 2024
(or as feasible). These samples will be prepared with known concentrations of PFAS, but
the magnitude of those concentrations and the sample type will not be known to SGS AXYS
(i.e., double-blind). These samples will be used to evaluate the accuracy of the laboratory
analyses. MassDEP’s WPP/Wall Experiment Station’s (WES) will prepare the samples and
then deliver them to Normandeau where they will be frozen and then shipped double-blind
to the laboratory for analysis of PFAS via EPA Method 1633.

6.4 Interlaboratory Comparison Study

Conditional on the MassDEP’s WES preparedness for analyzing samples via EPA Method
1633, Phase 2 of this study will include collection of samples for an interlaboratory
comparison study. Duplicate samples will be collected from up to five waterbodies during
Phase 2 and sentto SGS AXYS and WES for analysis. At each of the selected waterbodies,
a duplicate surface water sample and duplicate fish fillets from up to two fish will be
collected using the same methods as field duplicate QC samples (see Section 6.2. Should
WES not be able to analyze water or tissue samples immediately, the samples will be
frozen for later analysis. MassDEP will arrange for transport of the aforementioned
samples between Normandeau’s Bedford facility and WES.

During this project period, WES was not able to receive field samples for analysis with
method 1633. The interlaboratory comparison study was not conducted.
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MORMAMDEAL ASSOCIATES, INC.
74 BUTTERNUT LN COREY FRANCE
METHUEN, MA 01844
SECONDARY COLLECTOR{S):
ROBERT GREMIER
PERMIT &; 186390 SSUED: 05-07-2024 CHRISTIAN GAGNE
12-31-2024 TYLER PARENT
ETN: 355424 JOE BATTAGLIA
SEAN STIMBMELL
BERMIT HOLDER: DOB:
NAME: 02-16-1964 COLLECTION PURPOSE:
COREY A FRANCIS
VESSELISE
CORPORATE MAME:
NORMANDEAL ASSOCIATES, INC.
YESSEL CAPTAINIS):
PRIMARY ADDRESS:
74 BUTTERMUT LN

METHUEN, MA 01344

SUMMARY OF AUTHORIZED ACTIVITY:

Collect marine finfish [American Shad, Monkfish, Tautog, Esl, Plaice, Weskfich, Mackersl, Sea Bass, Scup, Winter Flounder, Blusfish,
Striped Bass, Yellowtail Flounder, Grey Sole, Fluke) and invertebrates [Bay Scallop, Oyster, Urchin, Blue Mussel, Quahog, 5oft Shell
Clam, Channeled/Knobbed Whelk, Razor Clam and Surf Clam) for MADEP PFAS study. Up to four (4] of each spedies will be collected
by rod & reel, hand and beach seine from Fore River, Castle lsland, Megansatt Harbor, Bamstable Harbor, Rock harbor,
Popponesset Beach, Bass River, Marblehead Harbor, Pavilion Beach, Apponagansett Bay, Little harbor, Cole River, Plymouth Harbor,
South River, Quincy, Newburyport, Wareham, Plymouth, Faimouth, Gloucester, Boston, Marblehead, Duxbury and Dartmouth.
Spacies will be sent to SGS AXYS analytical lab locsted in Sidney, 8C, Canada for PRAS analysic

CONDITIONS:
* The sale of organisms collected under this permit is prohibited.
* This permit is valid only for the locations and activities listed.
= Contact local Shellfish Constable{s) 24 hours prior to any shellfish digging. collection, or planting.
= An annual report of permitted ativities must be submitted.
= This permit does not absolve the permittes from the need to obtain any other required local, state or federal permits or

authorizations.
v P IP
Signature: DRECTOR:  #ans | T Easrr
Danéel 1. McEerman
Manra Healey, Governor Rebecea L. Tepper, Secretary Thomas K. O0"Shea, Commissioner

Commonwealth of Massachusetis Executive Diffice of Environmental Affairs Department of Fish and Game
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DIVISION OF
FISHERIES & WILDLIFE

100 Cambridge Street, 6th Floor | Boston, MA 02114
MASS.GOV/MASSWILDLIFE

HASEWILDLIFE

Scientific Cnl:;ctlon Permit VALID
NORMANDEAU ASSOCIATES
25 NASHUA ROAD DATE:4f29/2024
BEDFORD, NH 03110 PERMITE: 3] . 245CF

Subpermitee(s):  Robert Grenier, Christian Gagne, Tyler Parent, Charlie Dix, Sean Stimmell, Joe Battaghia

&MMMhm#ﬁmqm{ Chepter 131 amd 1314 of the Mossachureits General Lows, to remowe from the wild withls the
subjact b o favEn B, Lhe fROWING SEACET g memDeTT

AMAY TAKE UP TO 4 FISH PER SPECIES OF THE FOLLOVIING FISH SFECIES, |2 SPE0ES PER SAMSUE LOCATION R 4 FISH OF & THIRD SPECIES IF 4 FISH CANNOT 8E CAFTURED

OF THE FIRST TWC SRECIES) A% FRRT OF FLESH ANALYIIS STUDY FOR PRts:

Amaran shad, Aesican B, Black Bulhead, Black Crappe, Blustech Hermng, Shpepf] Brook Tropt, Beows Bolbead, Brown Troan, Chain Fickerel, Common Carp, Commen
shiner, Creeh Chub, Creek Chubsucker, 2alfmn, Golden Shiner, Largermouth Bats, Longnocs Sacher, Morthesn Pike, Pumphinseed, Raimbow Trowt, Redbreast Sunfish,
Emalmouth Basy, Spottsil Shiner, ‘Waldye, Whits Carfish, Whits Parch, Whike Surker, Velow Sulltesd, Telow Pench

=lchns Pond |Carver|
sMerimack Rhser (Morth Cheimsford)
=Ll Brer (il
sShagmat Laki [Waraick]

+Speriack Pond [Lancaster)
+Fowederrrd| Brook [Westiald)

MADER PFAS Fhase I waterbodies
+Lake Gardner [Amesbury)
sCange Bher [Naton]

sStutley Pond [Fockiand)
wiEreen Alver |Leyden)
Alpernates
=iering Pond [‘Webstiar|
“Bnsaklne Reservoir (2rookline)
*white Pond [Morth Sudbury)
=Clappd Pond | Pravitatamm)
sFourmie Broak [ Marthfekd]
Lake Lorraine |Chinoges:

DISTRICT MANAGER SHOULD BE NOTIFIED JUST PRICA TO FIELD SAMSLING.

MNHESP species observation forms must be submitted fior all state-fsted rare spedies encountered in the field vis the Division's
nline data portal called the Heritage Hub at wes.mass gowheritagahub. Within 10 days of the first observation of a given state
Isted species, a NHESP species ohservation form must be submitted to the NHESP. All other NHESP spedes obiservation farms
eporting subsequent cbservations of a given species shall be submitted by December 31 Also, Prior to releasing any data |
allected as a part of this parmit to individuals or organirations outside of MassWildiife, the permittee must first consult with
HESF.

Th felewing methouis) of toking is fors) bereby cwifedmed:
ELECTROFISHING, RO & REEL

Collection activites under tns permit shoil be e the subject 1o bhe aporowal of prvate londomners

Jahns Pond {Carver], Mernimack River (North Chetmshord), Charkis River (Mills), Sheoamet Lake (Warsics], Seectace Pond iLancaster), Powdermdl Brook [Westfield), Lake
Gardrer (Ametbosy|, Tindos Riuer [Moron), Shafley Fond [Boclsn], Gresn feer [Leyde)

ANarRates
Merno Pond [Webste, Brooling Reseraois [Srockle ], Wwihite Pond [Merth Sudburyl. Oapes Fond (Frowroeiow], Towrmile Brook Maathie, Laks Lofraing (Chicapee]

ANl specimens secured urrder Bhis permit il b dondted 10 the falowing isttytons:

RETAINED FOR FLESH ANALYSS

No specimen taken under the outharity of this permit mey be seld. Ne specimen may be transferred to another mat dely icemsed.

This permit or o copy Hhereaf shal be éaried ot ol tnses by e pemmittes and swbpermines(s) while engoged in the pothities autharired herein.

MASSWILDLIFE
This permit dous ot absalve thi gevrmittie from rompliance in foll with ooy ond o other opplicobie frdersl, stofe and locol it of o
federal eadangered species permit [f required.
Upan exp of this permit, & repat detmiing ctivities shal be fled with this effics ond must inclede o listing af all species taken, numbers of
speckmens, and the disposition of some.

This perriie, unless secvaer revaked for couse. shall expire on Decemmber 11 of the peer of R
PLEASE READ AND FOLLOW ATTACHED STANDARD COMDITIONS FOR BEPTILE AND AMPHISIAN SOIENTIFC COLLUECTING PERMITS

i AN

Mark Tisa Ph.D.,M.B.A., Director
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Appendix B
US EPA Standard Protocols for Maintaining Biological Security During Biological and
Water Quality Surveys
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Standardized Protocols for Maintaining Biclogical Security During
Biological and Water Quality Surveys

By Hilary Soook, TISEPA
(zmoook hilaryjaiepa gov)

Purpose: Thess profocols are to establish formal operating, reporang. and
deconfaminstion procedumes to prevent the spread of nrasive'alien plant or snimal
species, biclogical wimses, pathogens, fimg, confaminants, or other demimental factors
from one sErveyed water body/sampling lecaton 1o another during the comrse of
performmng elogical and water gualify surveys.

Mo protocol can comprehensively cowver all of vananons of the entifies lsted above, bt
theze field procedures should minimize the probability of alienimvasive transfers or
viral'bacterial infartions most prevalant in the Mew Enzland Region  Strict adherence to
these profocols s requred while condncing surveys.

Pre-survey Plammins

In the process of pre-surey planning. considerstions need to be mads 2 to the present
dispositon of the water bodies o be surveyed. Preliminary inguimies should be made fo
determines if the water bodies presently consin invasihve plant'anims] species, or if

viral ‘bacterial apents have been reported of are present Surveys spenning separats Water
bodiss, or encompassing large confi zaows smeam river reaches especially over
consecive days, should be conducted in g manner whereby the most “pristine™ sifes ane
completed Srst if possible, therelby minimizing possibilities of cross
contannation wansfer smong sites. This in most cases will mean working fom an
upsiream to downsTesm direction whensver possible in order 1o avedd spreadine
imvasives furiher up inte 4 watershed. Decontsminstion procedures should take place in
all waters where the habitat is suitable for oneasives, with the presumpion being that they
may already exizi m the waterbody bt a5 yet have not been detected.

Emquipment recomumendarions

The equipment cholces made for sorveys may have a large infloence on the snscepability
of wansfar of enviromments] contanunants. Avoid absorbent porons matenial whenevear
poszible. Tsa of fel soled waders, wading boots, chonld be replaced with cleated or
studded wading boots. Carpeted boat decking and trailer bumks should be replaced with
impervions decking material or their use svoided If use of these types of materials 1z
mavoidzble, then extra dilizence and care will be necessary during the decontEnmunation
process. The use of vessels with tmll designs contaming thm bl fixmres or hardware
that take on and retzin water should be mininyized.
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Deconsamination Personsl Protection Equipment (PPE)

The PRE for decontaminating equiprment should consist of mubber gloves and lzbomstory
safety glasses at a minivmun Long slesved shirts and pants should be wom when using

corrosives (bleach) and a plastic'mubber apron to keep overspray off of the dothing
Avoid contact with skin and clothing

Decontamination procadunss

The decontaminaton/disinfection products listed have been selected based oa their
relevancy o known pathogens contaminants of concerm to fisheries in the region and the
existence of Imvasive aquatic plant species presently found in Wew England  The proper
use of these products, aloaz with sound sampling plan desizns and equipment choices,
should prowvide 3 high dagree of profection agzinst the ransfer and propagation of these
envircmmental sressors contaminamnts.

The leval of decontamination employed 1= 3 hierarchical approach based on the level of
perceived risk of ransferring imeasive or pathopenic entties. Viswal mspections of all
eguipment are to be made at every site before and after the survey, regardless of the
condition of the resource. Any sarvey sites known or suspected to bave rrasive
plant’animal species or pathogens need to follow the procedures listed below. It is the
responsibility of the project manages to know the sites and their current disposition, as
well &5 to employ the appropriate decontarminaton procedure and encnre that Seld coews
have been approprstely rained m these protecols. The procedhres nsed at a site will be
recorded in the fiald loe hook.

1. All orzanic matter, plant frapments, and miscellaneous debris should be removed
from nets, aps, tenporary holding pens, boots & waders, gloves, anchor lines &
chains, boat Tallers and vehicles, and all other surfaces that have come b
coatact with ambient water, potentially contaminated sediments, fish or other
squatic biota. Any mesterial found after leaving the site should be disposed of in
the trash and not flushed down amy drains,
Cre of two disinfectants may be nsed as described below. All appropriate small
field gear (gloves, waders, nets, ancde rings, raf tails, edc) should be mmersed in
a large plastic waste barrel utilizine a 2% solution of chlorhexadine discetate (Le
Miovalsan) for 2 pericd of 15 mimrtes, or one oumce of 65% available Chlorine
poarder to teventy three gallons of water to obtain a 200 ppm solution. The later is
am inexpensive altemative using a “wetted tme” of 20-30 mimites. Equipment
that camnot be mmersed (1e boats and trailers) shonld be dismfected nilizing a
portable hand sprayer.
Chlomine sohition is commesive and will deteriorate neoprene, cloth, ubber seals,
and other materials. The materisls should be thoroughly rinsed in fresh water after
soaking. Fubber infake snd discharge lines, pumps with mbberized components
oa vessels, should all be checked frequeatly for deterioration.
4. Vehicles, boats, and trailers shonld be power washed af a commmercial car lammdry
in between sites if opermiing in conseqatve days and dsinfection procedures

(R ]

[FH]
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Ln

appliad Live wells, holding tanks, thma alls, intake lines and discharge lines
should be thoroushly flushed with the prescribed chlonne disinfection solution
and then subsequently ninzed with fesh water.

Chasthoard motor cooling systems should be fhushed out with decontaminstion
solution for the specified minimmen of one nimoie's tme then let stand for 15
muimates. It should be Sushed azain with claan fresh water that has come from 2

oW water supply.

Flush the interior of your boat with the disinfecting solotion and then nse the hilge
prnp to expel residual water before opening the ungs if possible. Sorme resichaal
decontamination solution may be left in the bilzes to “slosh™ and confimie
deconning during wavel provided no below deck equipment will be damaged in
the process and the bilge water is disposed of properly. Care omast be taken to
ensure that this material is not carmed over to another water body.

Adats, deck carpefing, anchor lines and other shsorbent and posons matesdals
should be thoroushly sodked with decontamination sehotion, allowing exra fime
for the solution to flly satarate the itemn. If possible, avoid wsing equipment that
has these materials on board 23 part of your surveys. Chloninated disinfactants
will bleach out carpeting and other fabrics.

Tovasive Alien Species reporine

A comprebansive post survey report will be aTitten describing the species and
external disposition of individeal Sch or the presence of other aquatic vrasives.
Io muost cases Sor fsh ths will inchade species, age class, length weight, and any
sigms of physical or behavioral anomalies,

Fish will be examined for deformities, fin erosions, funsl, lesions, and tomors,
external parssites, and visible signs of viralbacterial bemorthagic infections. Fish
will ke retained for further patholomical examinstion at the discretion of the
survey fisheres biclogist, or with consultation with the state agency biologist
whose jurisdiction the survey has taken place. Photos may be taken to acoompany
vioucher collections or pathology.

All Ssh collacted during a survey will be reporied on and submitted to the
appropriate state Gsh & wildlife agency snd notatons made as to their disposition

To prevent the spresd of viral bacterial fish infections, the following gudelines should be
adherad to:

Dhr ot ramsport fish Som one body of water to another

Crly puat fish back into the water body it was taken from

Dhr oot dispose of fsh carcasses or by-products inany body of water.
Biamove all mnd aquatic plants and sninals from all gear, boats, motors and
Tailers before leaving a body of water;
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¢ Drain your live well, bilge and bait tanks before leaving the water yon are fishing
of boating oo, Any water body knoam or suspected of being infected or having
imvasive plant/animas] species need to followy the dismfecoon grdelinss.

Eesonrces:

hitpe fwwnw_epa_ ot e/ topics ecosys iems. Iy spedies ibml

Idymosphera seranaia
hitpe fwwnw_issg.org database species'ecology. asp T si=T T 80— 18rsis

Maine Department of Intand Fisheries amd Wildlife 2005. Fisheries Stqff Biccecurity and
Disinfection Guidelines for Field Work (Draft).

Maine Aflantic Salmon Commmission. 2005. Disinflection Procedires (Drgft).
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Appendix C
Normandeau Associates, Inc. Biosecurity Plan Disinfection Procedures

Introduction

Invasive species are found throughout the United States. Typical encountered invasives
include Eurasian watermilfoil, Hydrilla, Water Chestnut, Asian Clams and Zebra Mussels.
To prevent the spread of invasive species by field sampling activities undertaken by
Normandeau Associates, Inc. (NAl), the following decontamination policy will apply to all
boats and equipment that are used when transporting from one water body to another or
across watersheds. At a minimum visual inspection will occur prior to transporting from
one water body to another. Remove any obvious materials and discard in appropriate trash
receptacles; do not return these materials to the water.

Purpose of Procedure:

Normandeau personnel working with aquatic organisms in the United States will maintain
a high standard of biosecurity. All Normandeau field sampling crews will follow NAI’s
disinfection procedures, in order to prevent the spread of aquatic invasive species and
diseases.

Equipment Needed:
* Steam pressure washer

¢ 2 large (40+gal.) trash cans

e Sprayer bottle

* Bleach or

¢ A solution of copper sulfate, benzethonium chloride and Formula 409
* Rubbing alcohol

* Garden hose

¢ 1 Large stiff bristle brush

Alternative Method:
* Box freezer

¢ Salt water 5% to 10%

Crew Vehicles:
Inspect and wash equipment regularly during field season
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Boats and Trailers:

The boats and trailers will be visually inspected for aquatic plants and when found will be
removed by hand. All boat hulls, bilges, and trailers will be steam cleaned or washed with
10% bleach to disinfect before use. All outboard motors will be flushed with tap water for
10 minutes before being used.

Field Equipment:

All field equipment will be inspected and disinfected before use between different lakes
and river systems or watersheds. Disinfection for most equipment will be accomplished
with 10% bleach and water solution in large trash cans (1gal. bleach/10 gal. water). Large
equipment will be disinfected with steam when practical (i.e. barge shocker, holding tanks,
trap nets, seines). Equipment that comes in constant contact with lake or river water, such
as waders, dip nets, gloves, buckets, measuring boards will be placed in a 10% bleach
solution and left to soak for at least 10 minutes and then rinsed thoroughly. Solutions of
copper sulfate (252 mg/L Cu), or benzethonium chloride (1,940 mg/L), and Formula 409
(50% dilution) may be used to prevent structural damage to waders. When disinfection
occurs off site of the NAI offices all solutions shall be collected, stored, and properly
disposed of at the NAI offices.

An alternative is to freeze nets and other gear in a box type freezer. Place gearin a freezer
below 32 degrees Fahrenheit for a minimum of eight hours, thaw gear and immerse in a
solution of 5% to 10% salt water.

Delicate equipment, such as D.O. meters, electronic scales, etc., will be sprayed with
ethanol alcohol and air dried.

Safety

Personnel will be made aware of the hot stream generated and the potential to burn skin by
steam pressure wash equipment. Appropriate field gear like rubber gloves, rain pants and
coats will be worn when using the steam pressure washer.

Personnel will review a Safety Data Sheet for alcohol used to spray equipment prior to use.
Alcoholis flammable; no smoking or ignition sources will be nearby when spraying

equipment.

Bleach solutions typically Clorox or similar brands may cause skin irritation, nausea or
vomiting if ingested. Personnel will review a Safety Data Sheet prior to use.

Copper sulfate can cause eye, skin irritation and respiratory problems and is extremely
harmful to aquatic life. Personnel will review Safety Data Sheet prior to use.

Training and Documentation
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Employees who are required to perform disinfection procedures will be provided with a
copy of this procedure. After reading and acknowledging understanding of the procedure, a
sign off sheet will be signed to document this training.

When equipment is disinfected according to the procedure, a log sheet will be kept

documenting this activity whether it was performed prior to field, during or after field
activities. Documentation will be stored in the NAIl Field Operations office at each location
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Appendix D
River and Coastal Field Sheet

[Required fields are highlighted in green]
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STATION INFOEMATION (£l onx prier t5 derparurs)
Field Shest Login #: Tnique ID:

Ell
£
3
:
2
H

<M RE_LI 21-30°F O 31-40°F O 41.50°F O 51.60°F O &1.70°F O 1-80°F O 2190 °%F OO 91- 100 °F

E

Waeer Odar O Home T Musty O Petrol T Sewage O Eflient T Suliide T Fishy O Chlorine O Roten Weg. O Other T Usohservable

Turbidity O Home T Slighely Torchid 11 Moderaiely Tarbid O Highly Turbid O Unchservable

Worer Calor O Haone M Browenich T Blsckich T Gireenish O Greyish O Heddish O Xellosish T (vher O Unohservable

O ™Mone O Algal mat O Foasn O Chily sheens OO Pollen blankets O Sewage O Oiber O Unobservable

Floating Scom
Ihescription:

W“

4% Open Sky: Y—de.g iotall shade=0%, todal sun = 100%)
Demingnt Substrates O Bedrock [0 Boulder O Cobble OO Cosarse M Samd [ Sils .'n.1ud.§'!!E g Ussihservahle
Seaff Gage Feading (i= feet s the 11005 it

Discharge (Eoferangel [ Upstream ol 2 discharge O Adjocest bo 2z discharge O Diovwnstreans of a discharge O Unksawn
DBSERVATIONS (RIVER AND LAKF)

Objectinnabls Deposts [ Mone O Tmsh O Plocculest mass O Other O Unobservohle Deseription:

Shorelize Ereczion O sone O Slight O Modermie O Severe O Unobservable Description:

TWildlife O Mane O Fishh O Mammals O Birds O Ampldhions O Other  Deseniption:
Beneficial Uzes O wone O Swimming O Bostimg O Waterintake O Fishing O Other Deseription:

Follutien Jeurces O Mome O Ouithlls O Gashage O Road muned O Waterfowl O Lased gleanimg 0O Lawns

Aesthetics Impaired? S VES =0 gt an watdr sdar, elirity, asnabnal solar, geauiy, ssum andior dipesits, i S St impairas?

Water Level (rclative to annal high-water levell 0 Low O Mormal O High Water level, 1@ shovebelow it




STATION SPECTFIC PLANT DENSITY Mose 0bs Spores |-2985 boderaie 253008 Deser S-752 Dense TA- WA Linnberrvable

Orverall Aquacic Planiz O O OM OD Ove OU
Floating Aouatic Plants OW O5 O Op OVD OU  Species
Emergent Aguatic Mass OWM Of% O OD OVD OU Species
Subsnerged Aqumic Plants OW O5 O Op OVD OU  Species
Phaciwend OWN OF O0M OD OV OU
Free-floating algae O O50M O OV OU
ALGAL BLOOLL

Algal Blosm Preseme O YES O wi

Boou Type O Cyancbacterin O Green Algae O Other O Unknows

Evidence of Bleoon |check all that gpoly) g Soam O Color O Turhidity O Odor O Oeher

Lakeward Width{immeperz] O <im0 -5 O 5 00m O 10-150 O =183m

Shoreline Length (inpesggey D =im O 1-5m O 5-10m O 10-05m OO >13m

Hloioim specific notes

SITE SPECIFIC PERIFHYTON MNunc: % Spewses 1255 Mboe: 758085 Tesee: 50752 Ve Denie: 75- 1008 Mook sable

Filamerton: OxNDOS OM Coleer O Bleck O Brown O Green O Liray OO (rihua
OpOxp Ou Locatiem: O EI‘.'lJ]LmL_-.j O pogks O On bodtosn Lecntion Type: O Bilflle O Bus O Pool

Fil ONDOS O™ Caler: O Blek O Brown O Green O ey O irthe
OpOxp Ou Location: O Cin plasils g Orn pogks 0] Ohm botsom Location Tvpe: 3 Biffle O Bun O Pool

Loose Floc m| L_E. S 0OM Colorr O Black O Brown O Greenm O %Lllmlgr O Whize O Oither Location: O O
Op QXD U plazie O O pocks O On boitom Location Type: O Riffle O Bun O Pocl

Mlosx ONDOS O™ Colerm O Bleck O Brown O Green a ey O {rifuar

fm I ILT
et = DO yp gu Laocation: [ Cin M Orn pogks 0] Ohm botsom Location Tvpe: 3 Biffle O Bun O Pool

SAMPLE - GENEEAL
h.’htlh.ﬁ].._: Froen shoredlel® bank O From shore/cenier sieazn T From shore right bank
O Wade inflef bank O Wade in‘eenter giregm I Wade im'right bank
O Bridge upstream O Bridge downstream
O Boat O Shore (Laked O Wading (Lake) M Dock
O Pipe

O Oher describe):

Samples aken from descripgion:
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[ FOC_BLANE |3lank)

O FOC_BLANKRING (Equipment Blank)
[ FOIC_REP [Field Duplicate)

I F5_INP (Integrated Wertical Fraofile)
[ F5_ROUTINE {Routine sample)

O Other:

I FOC_BLANE |3lank)

O FoC_BLANKRIMG (Equipment Blank)
I FOC_REP [Field Duplicate)

I F5_IWP {integrated Wwertical Frofile)
[ F5_ROUTINE (Routine Sample)

O Cther:

I FOC_BLANE |3lank)

O FoC_BLANKRIMG (Equipment Blank)
I FOC_REP [Field Duplicate)

I F5_IWP {integrated Wwertical Frofile)
[ F5_ROUTINE (Routine Sample)

O Cther:

O Water [ Sedirment O Other

O wiater [ Sediment O Other

O wiater [ Sediment O Other

O 5w [surface Water)
1 g EEE {mdustrial Sffkient)

O blunSewEil (Muni. Sewage Effluent]

[ 5L Istormreater|
[ Unknawn

O 5W [surface Water)
I JpdEEE | mdustrial Sfflent)

O blunSesBiE (Mund. sewage Effluent)

[ 5L Istormreater]
O Unknawn

O 5W [surface Water)
I JpdEEE | mdustrial Sfflent)

O blunSesBiE (Mund. sewage Effluent)

[ 5L Istormreater]
O Unknawn

[ surdace O maid-water [ wear Battam

[ surface O sid-wwater [ Maar Bottom

O surdace O maid-water O Wear Battam

/

/

/

OEDT
m 3

OEDT
m 3

OEDT
O ELT

OEDT
m 3

OEDT
m 3

OEDT
O ELT

& = m (=]
(=T -
g £ a o g
- = F S
-y E‘[g -
g 5@ 3a
= i
= =

[ Water Batthe O Tyga, Tube O water Bakths O Tygan, Tube O water Bakths O Tygan, Tube
O sampling Pole O sute Sampler | O Sampling Pole O Auto Sampler | O Sampling Pole O Auto Sampler
[ van Dorn [ Ot her O wan Dorn O Other O wan Dorn O Other
[ Baiket 'my T [ Backet OM/a [ Backet OM/a
[ Ha [ Ho [ Ho
O ¥es D%Du!h O yes D%Dup!h O yes DM
Field Lat/Long f !" !"
Field LatfLong | [ GETAC F110 Tablet [ Other: O GETAC F110 Tablet [ Other: O GETAC F110 Tablet [ Other:
Method [ Handheld GPS [ Handheld GPS [ Handheld GPS
Sample Notes
e JF MR JF NE Y
Bacteria_LB} O | O |Oxnasas [O¥yOR O | O |0ONasas ([OvOR O O |ONaseds |[OvOwN
Hutrient (M| O| 0O |Ousos |[OvOw O | O |0Msos [OvyOw O| O |Osoe [OvOw
Metali M| O| O OvyOn O | O OvyOwn C| O OvOn
Girparh LOC) C |0 HaPoy OvCOw [ | O HaP OyOw [ O O Hal OyOw
Butrient {N3) [ [ OyCOw [ [ OYOw [ [ OO
Solids _L5) [ [ OyCOw [ [ OyOw [ [ OO
wa i OO OyON O| O OvON C| O OvyOw
CoabarTurb (R} O [ O¥yCOwN [ [ OyOw [ [ OyCw
R R OvOwr | O | O OyOwn | O] O OYyO N
[ 1 OO0 1 1 OyOmw 1 [ OyOwn
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Multi-Probe Information

Sample Collected (1Y es 0O He Depth Calibrated on Site (1 Yies O Ma
cPlace OWMID Label herex Date/Time Start Date End Date
O EOT 0 EST Start Time End Time
Sample Type | O P _ATT jtuended Proba) OP_ATTDEPTH [Anended Probe, Depts Profiny O P_ATTREP [Anended Frobe Aeplns)

Gear Type [Sonde)

O Sand

O Sonde-bult

s

s-Fluarosmetry O Sonde-Smgle | Sonde Serial #

Gear Type [Logger) O Logger O Mot Agplicable Logger Serlal #

~ O Wate 1 &ir | Medium O SWV {SurTece Water) O Sk, (5t rraaner) O JRuAEIE A isedbusariad ENTwast]
Medium | _ . _ _ - . -

O Other Subdisision | O hdynipbl ibuni. Sewege EMuen) T Sgpbibinamian ar O Unknow
Field Lat.I'Luri,g ! Method: O Handheld GRS O GETALC 110 Tablet O Othe
Probe Notes
Multi-Probe DATA
Shand. TDE Salinity Phycocyanin
Time Dapih [m) Tamp |3 o0 imayL] San (K] ;lén'r.ml aH R opt) [cillsfml}
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Appendix E
Lake Field Sheet

[Required fields are highlighted in green]
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STATION INFORMATION (£l sur prier v deparmara)
Field Sheet Login #: Unique ID:
Project: Site Name (STAID):
Waterbody Name: [Town:

GENEEAL SITE INFOEMATION

Ajr Temperaturs [T < 31 2E 0 21350°F O 3040%F O 41-50%F O 51-60%F O 61.90%F O 70-80°%F O 2190 %F O 91- 100 2F

Water Oder O Hone [ Musiy O Peisol 0 Sewage O Effuent T Sulifde T Fishy O Chlodne O RBotea Veg. O Qibes 0 Usobservable
Turbidity O Home T Slightly Tuchid T Moderately Turbid O Highly Turbid O Unchservable
Werer Calor O yose T Brownich T Blackich T {rreenish O Greyish O Heddish O delbowich T Other O Usohservable

O Mone O Algal mat O Foasn O dily sheens O] Polles blonkets [ Sewage O Other O Unobservable
Lhescripriiom:

Floatizg Scum

1

DBESERVATIONS (RIVER AND LAKFE)

Objectiomable Deposits [ None O Timsh O Flocculest mass O Other O Unohservahle Description

Shorelime Erezion O MNane O Slight O Modermte O Severe O Unobservable Description

Wildlife O Mone O Fish O Mammals O Birds O Amplidbions O Other  Descnption:

Beaeficial Tzes O Mone O Swimming O Bostimg O Water intake O Fishing O Otber Descripgion:

Pollutien Sources O Home O Ousialls O Gasbage O Road runedf O Waterfowl O Lasad gleaning O Lawns

Apsthetics Impaired ?

TI1Ff = TECr — AW  Doasad omsnesar sdar alseie: swearces? aslee aeaseslbn novss cwdine |

STATION SPECIFIC PLANT DENSITY MNome 025 Sparee |-2525 Soderyies 255080 Demer 5755 Wory Dense T3 008 _Linckheervalle

Orverall Aquaric Plants I O OM OD Ove DU
Floating Adquatic Plants O Os O O OVD Ou M
Emergent Aquatic Masds OW O% O O DVD OU  Species
Submerged Aquitic Plants OM O% OwM OD OVD OU  Species
Dracioweed OM O% O O OvD OU
Free-fleaving algas OM O% O O Ovo OU

ALGAL ELOOM
Algal Blosm Preseme O Y ES O Wi

Bloom Type O Cyancbacteria O Green Algae O Other O Unknows

Evidesce of Blooen {check all that gpoly| O Scam O Cobor O Turbidity O Odes O Ckher

Lakeward Width {mmeters] O <10 1-3m O 500m O 10-130m O =15m

Shoreline Length (in petersd O <imua O 1-5m O 5-10m O 10-13m O =15m

Hkooms specibic nobes
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SITE SPECIFIC PERIFHYTON MNonc: I Sgarse 1-255 Sadvere: 35508 Pesere: S0-758 Wy Diense: 751008 Dlanbiesable

Filamentous O x £ OmM Calerr O Blek O Brown O Green O Grey O Drther
OpQy¥p u Location: O On plasgs [ o pogks 1 Om botsom Location Tvpe: O Bifile 0 ®un O Pool
Fil OxDO% O™ Coler O Blek O Brown O Green O Grey O Drthe
OLpOxD QU Location: O On plasts 0 O zogks 0 Os botsom Location Type: O Biffle O ®un O Pool
Loase Floc OXdDO% OM Color: O Black O Beows O Grees O Grey O Orasge O White O Orher
OLpOxD U Location: O On plants O On peke O On betions Loeatios Type: O Billle O Run O Poal
OBEEEVATIONS (LAKE])

Wind Conditions O falm T Slight O Moderase T drusty O Strang

Wind Dbirsceion [ Calm [ Morth O Bledhesss T East O Sewtheast 0 Sowh O Southees: O e T Momhwest

Waeer Surface O Calm T Ripples O Choppee T W hite caps

Diam. Hahitat 0 Bedrock O Boulder O Cobble O Gravel O Sand 0 Sike 0 Woody debris O Organic O Vegetation O Ceher T Unobservable
Lrepch Alethod 1 Secclu DD Lead lise T Seear U Survey Bod

Max Depth Site O Yes O mo | Statien Max. Depth meers | R
WHOLE LAKE PLANTS Hone 055 Snares |-358 boderate 355005 Dene 51-73%0 Wery Dhense T5- 10012 Lschoerushle
Orverall Aquaric Plane O O OM OD OvVve OW
Dominant Aquatic Flants (in order of deminance, include apy NON-BATTVE)
ESSR =
kR
Dhchweed specific O OSSO0 O OV OU

Duckwesd Hand Widtl () O=<lmO1-8m O5%10m 0 1k18m O=1%m

Lruckweed Hn Cover
SECCHI MEASUREMENT
Secchi Meazured O Ye: O »a | Timas

O E5T O EDT| Secchi Medhod O Secchi disk O Secchi tube O Oxher

Secchi depth meters | Dop. Secchi depth m | Ombertem O ¥es O Mo

Secchi Commemez:

Secchi reading condition OO % iew finder waed 17 Inoseeds TT 1 sunlight

SAMPLE - GENERAL
O From shorededt baak [ From shore‘center sirgann [ From shore'night hask

O Wade infleft bank 0 Wade in‘cester girean [ Wade infright bank

O Brdge upstream O Hridge downsiream
O Boa: O Shore {Lake) O Wading | Lakel O Deck O Pipe

O Gither | describe
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O FOC_BLANE |3lank)

O FOC_BLANKRIMS (Ecuipment Blank)
O FOC_REP [Field Duplicate)

[0 F5_IVP {integrated Yertical Frofile)
[ F5_ROUTINE {Routine Sample)

O Other:

O FOC_BLANE |3lank)

O FOC_BLANKRIMS (Eculpment Blank)
O FOC_REP [Field Duplicate)

I F5_IWP {integrated Yertical Frofile)
[ F5_ROUTINE iRoutine Sample]

O Other:

O FOC_BLANEK |3lank)

O FOC_BLANKRIMS (Eculpment Elank)
[ FOC_REP [Field Duplicate)

[ F5_IVP {integrated Yertical Frofile)
[ F5_ROUTINE (Routine Sample)

O Other:

O water [ Sadiment T Other

O water [ Sediment O Other

O Water [ Sediment O Other

O 5W [surface Water)
O [gEEF |mduwestrial Effluent)

O MlunSesBEE Isuni. sewage Effluent]

O Spmidd Istormisater|
O Unknawn

O 5W [swurface Water)
T QpaEfF | mdwstrial Effluent)

O MunSewEEf (suni. sewage Effuent)

O Sbpudl Istarmsater]
O Unknawn

[ 5W [swrface Water)
T QpdEE Imdwstrial Effluent)

O MunssesEHE IMuni. sewage Elfuent)

O Spmidd Istarmswater]
O Unknown

[ swrface O maid-water O Mear Battam

[ surface [ sid-water [ Mear Battam

[ surface O siid-water [ ®ear Bottom

/

/

/

OEDT
O EST

OEDT
OEST

O EDT
O EST

OEDT
O ELT

OEDT
OEST

O EDT
O EST

- = 52
S [
g 5 i|gap
= i

[ Water Battla O Tygan, Tube O vwater Battla O Tygan Tube [ 'water Battla O Tygan, Tube
O sampling Pole O Aute Sampler | O Sampling Pole O Avte Sampler |O Sampling Pole O Aute Sampler
[ van Dorn [ Cther O wan Dorn I Other I wan Do O Other

[ Bavkat CIM/A [ Backet g [ Backat OO WA

[0 Ha [ he [ He

O ves O Flow [ Time O Depth

O ves O Flow [J Time O Depth

O ves O Flow [ Time O Depth

Field Lat/Long f !f f
Field LatfLong [ GETAC F110 Taklet [ Other: O GETAC F110 Tablet O Othear: O GETAC F110 Tablet O Other:
tdethad

[ Handheld GRS

[ Handheld GPS

[ Handheld GPS

Sample Notes

-l wEilllwwlllww
Bacteria_{B} O O |ONasos |OyOn (O [0 |[Oasos |OvyOw (O [0 |[Osasos |OYOw
Hutrignt (N| C| O |OMsce |OvOw (O (O [ Ha50u OvyOwn (O |O |[Owmsos |OvON
Metals_Lh] O] C OvyCw (O |O OvOw (O (O OvyOwN
GrERatR=LOC) O| O [Ow,eos |OvyOCOw |O (O O HaP 4 OvyOw (O |O |[Oweow |OvOw
Hutrient [N3) O [ O¥OwN O O OyCOw (O O O¥Owu
Solids _L5) O [ O¥OwW O O OyCOw (O O O¥Owu
Elba O| O O¥OCw (O (O OvOw (O (O O¥OwN
CabarTurb (R} O [ O¥OwN O O OyOw (O O O¥Owu
T EE OvOn_|O |0 OvOn_|O |0 OvOn
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Multi-Probe Information

sPlace DWMID Labal harne=

Sample Collected

O Vs

O He

Depth Calibrated on Site

O i

O Ma

DatefTime

O EOT 0 EST

Start Date

Start Time

End Date

End Time

Sample Type

O P ATT {dnmnded Prosa)

OF_ATTDEPT

[Aanded Prabe, Degth Pra

[ )

O P ATTREP [smsnded Probe Repl Cala)

Gear Type [(Sonde) O Sande

Flusrometry

O Sande-Multi

O Sande-Single

Sonde Serial ¥

Gear Type [Logger) O Logger

O Hot Applicable

Logger Serial ¥

O water  DaAir | Medium OO S drTace W atier) O Sk, 5vese v antie O | d Bl Aisdusarial EMuest|
Fledium L.

O Other Subdivision | O pdynseebH Muni. Sewage EMuenty (T Supblic,dmisant A O Unknown
Field Lart.I'Lnn,g ! Method: O Handheld GPS O GETALC F110 Tablet O othe
Probe Notes
Fulti-Probe DATA

Soond. TOS Sallmity Phiyoooyasin
Time Depithi Tamp [3C] DO (mgsLi Sat %] %I’:m] pH i opt] {oellsfmi]
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Appendix F
Fish Sample Log

[Required fields are highlighted in green]
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MassDEP/DWM/Watershed Planning Program
Fish Toxics Field/Bench Sheet (2024)

MassDEP/DWM,/Watershed Planning Program
Fish Toxics Field/Bench Sheet [2024)

Project: PRAS (2024) Waterbody Name,Town: Unigue 1D:
Date-Time: Field Lat/Long: ! Lat/Long Method:
F5 Login 1D Crew Lead: Crew:
sample Code Species Length weight Sex Sample Bio Part Collection Comments
PW or M (mm) (el {MarF] Type Method-Gear
Worg)

zensral Comments:

FishTqu-PFAS, 4/26/24 Page__ of
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MassDEP/DWM/Watershed Planning Program

Fish Toxics Field/Bench Sheet (2024)

MassDER/DWM,/\Watershed Planning Program
Fish Toxics Field/Bench Sheest [2024)

Sample Code

Speries,
FW or M

sex
(M orF)

sample
Type
perc)

Bio Part

Collection Comments

61

FishTgs-PEAS, 4/26/24 page__ of



Freshwater Species

Code Common Name Scientific Name
AE American eel Anguilla rostrata
AS American shad Alosa sapidissim
B bluegill Lepomis macrochirus
BB brown bullhead Ameiurus nebulosus
BC black crappie Pomoxis nigromaculatus
BBH Blueback herring Alosa aestivali
BT brown trout Salmo trutta
C common carp Cyprinus carpio
CB creek chub Erimyzon oblongus
CCS creek chubsucker Semotilus atromaculatus
CS common shiner Luxilus cornutus
CP chain pickerel Esox niger
EBT eastern brook trout Salvelinus fontinalis
FF fallfish Semotolus corporalis
GS golden shiner Notemigonus crysoleucas
LD common dace Leuciscus leuciscus
LMB largemouth bass Micropterus salmoides
LS longnose sucker Catostomus catostomus
NP northern pike Esox Lucius
P pumpkinseed Lepomis gibbosus
RT rainbow trout Oncorhynchus mykiss
SMB smallmouth bass Micropterus dolomieu
SS spottail shiner Notropis hudsonius
W walleye Stizostedion vitreum
WC white catfish Ameirus catus
WP white perch Morone americana
WS white sucker Catostomus commersonii
YB yellow bullhead Ameiurus natalis
YBS redbreast sunfish Lepomis auritus
YP yellow perch Perca flavescens

Marine Species

Code Common Name Scientific Name
AB Atlantic bonito Sarda sarda
AE American eel Anguilla rostrata
AM Atlantic mackerel Scomber scombrus
AS American shad Alosa sapidissim
BF Bluefish Pomatomus saltatrix
BSB Black Sea Bass Centropristis striata
C Cunner Tautogolabrus adspersus
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Code Common Name Scientific Name
AB Atlantic bonito Sarda sarda
DF Smooth dogfish Mustelus canis
GSO Grey sole Glyptocephalus cynoglossus
M Monkfish Lophius piscatorius
PB Atlantic menhaden/peanut Brevoortia tyrannus
bunker
PL Plaice Hippoglossoides platessoides
RS Rainbow Smelt Osmerus mordax
SB Striped bass Morone saxatilis
SC Scup Stenotomus chrysops
SF Summer Flounder Paralichthys dentatus
SH Silver hake/whiting Merluccius bilinearis
SK Little Skate Leucoraja erinacea
SS Striped sea robin Prionotus evolans
T Tautog Tautoga onitis
WK \Weakfish Cynoscion regalis
\WF \Winter Flounder Pseudopleuronectes americanus
WP \White perch Morone americana
YT Yellowtail flounder Limanda ferruginea
Sex
Code | Sex
M Male
F Female
Sample Type
Code | Type
| Individual (Grab)
C Composite

Collection Method-Gear

SHOCK: Backpack

SHOCK: Boat

SHOCK: Pram

SHOCK: Stream-side

Netting: Gill Net

Netting: Other (Specify)

Rod and Reel

Hook and Line

Trot line

Trap

Other: (Specify)
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Bio Part_ Name

Code

Bio Part

FF-R-SOFF Fish fillet, right, skin off
FF-R-SON Fish fillet, right, skin on
WF-SOFF \Whole fish, homog., skin off
WEF-SON \Whole fish, homog., skin on
WORG \Whole organism

Specify in comments

Other
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MassDEP/DWM/Watershed Planning Program
Shellfish Toxics Field/Bench Sheet (2024)

Appendix G
Shellfish Sample Log

[Required fields are highlighted in green]
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MassDEP/DWM/Watershed Planning Program
Shellfish Toxics Field/Bench Sheet (2024)

MassDEPS/DWM,/Watershed Planning Program
shellfish Toxics Field/Bench sheet [2024)

Project: PEAS (2024) Waterbody Mame,/Town: Unigue ID:

Date-Time: Field Lat/Long: i Lat/Long Method:

F5 Logim 1D Crew Lead: Crew:

sample Code Length weight Sy Sample Bio Part collection Comments
{mirm) [E) (B4 or F) Type Hame Meathod-Gear
[1orc)

Composite somple

Composite somple
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MassDEP/DWM/Watershed Planning Program
Shellfish Toxics Field/Bench Sheet (2024)

MassDEP/DWM/Watershed Planning Program
shellfish Toxics Field/Bench Sheet (2024)

Project: PFAS-2024 Waterbody Name/Town: Unigue 1D:

Date-Time: Field Lat/Long: ! Lat/Long Meathod:

F5 Logim 1D Crew Lead: Crew:

sample Code Length Weight Sex Sample Bio Part Collection Comments
{mim} el [rd or F) Type Hame Method-Gear
[lorc)

Composite somple

Composite somple
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Bio Part Name

Code Type

EP Edible portion
WORG Whole organism

G Gonads (sea urchins)
Specify in comments | Other

68

Marine Shellfish Species
Code Common Name Species Family
SSC Soft shell clam Mya arenaria Mydae
Q Quahog Mercenaria mercenaria Veneridae
BM Blue mussel Mytilus edulis Mytilidae
(0] Oyster Crassostrea virginica Ostreoidea
SuU Sea urchin Lytechinus variegatus Echinidae
cw Channeled whelk Busycotypus canaliculatus Buccinidae
KW Knobbed whelk Busycon carica Buccinidae
RC Razor clam Ensis leei Pharidae
SC Surf clam Spisula solidissima Mactridae
Sample Type
Code Type
I Individual (Grab)
C Composite
Collection Method - Gear
Rake
Other: (Specify)




Appendix H
Benthic Macroinvertebrate Sample Log

[Required fields are highlighted in green]
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MassDEP/DWM/Watershed Planning Program
Benthic Macroinvertebrate Toxics Field/Bench Sheet (2024)

MassDEP/DWM, Watershed Planning Program
Benthic Macroinvertebrate Towics Field 'Bench Sheet [2024)
Project: PEAS [2024) Waterbody Name/Town: Unigue D:
Date-Time: Fiald Lat/Long: / Lat/Long Method:
F5 Login ID: Crew Lead: Crew:
Sample Code River or Class or | Approx. Count Approx. Total Sample Type Bio-Part Collection Commants
Lake Group Weight Uorc) Method-Gear

{ig veifw)




MassDEP/DWM/Watershed Planning Program
Benthic Macroinvertebrate Toxics Field/Bench Sheet (2024)

Class or Group

Code Class Common names included (specify in field sheet)
Beetles, springtails, true flies, mayflies, true bugs, moths,
IN Insecta scorpion flies, dobson flies, alderflies, lacewings, dragonflies,
damselflies, stoneflies, and caddisflies
CRU Crustacea Crayfish
GAS Gastropoda Snails and clams
CBI Combined Combined benthic invertebrates
Sample Type
Code Type
I Individual (Grab)
C Composite

Collection Method/Gear

Code Method/Gear
D D-Frame net
P Ponar sampler
Other Specify in notes
Bio-Part
Code Bio_Part_Name
WORG Whole organism




Appendix |
Chain-of-Custody Form



SGS Axys

2045 Mills Road West TEL: (230} 653-5
Sidney, British Columbia, Canada WVEL 5X2

800

FAS: (250) 655-5811

CHAIN OF CUSTODY

AXYS CLIENT #:

REPORT TO- INTOICE To- AMATYEIS REQUESTED
Company Company
Addrazs Addrezs
Comtact Contact
Phone Phone
FAX FAR
E-mail E-mail
Project Mame TNumbar: Sampler’s Name:
Signathare:
i _ . . Samplmg Samplmg Container ATYS Lab Sample I (Labk uze only)
Chent Sampls Identification .
hiztrix Data Time Typelio.
Eelinquizhed by (Siznatura) Drate Tune Fecerved by (Si1gnature) Couner Wanvball MNo.
Diate Time
Felinguizhed by (Signatura) Diate Time Facarved by (Signature)
Sampls Fecaipt
Diate Time
Famarks Cooler
Tamp “C
Custody Seal =
Seal Intact ¥ /1]
Sample Tags T/W
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