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APPENDIXE

Aircraft Deicing and Washing Program



AIRCRAFT DEICING AND WASHING PROGRAM
BARNSTABLE MUNICIPAL AIRPORT
480 BARNSTABLE ROAD
HYANNIS, MASSACHUSETTS

1.0 INTRODUCTION

This Aircraft Deicing and Washing Program has been prepared for the Barnstable Municipal
Airport (the Airport), 480 Barnstable Road, Hyannis, Massachusetts. The purpose of the
Program is to establish procedures for Airport tenants to follow during aircraft deicing and
washing at the Airport’s South Ramp Deicing Pad. The Program is intended to protect
groundwater and surface water resources at the Airport, and maintain compliance with local,
state, and federal regulations.

Aircraft deicing activities at the Barnstable Municipal Airport (Airport) currently occur on a
regular basis during the winter months at three designated deicing locations (Figure 1):

e South Ramp Deicing Area;

e Rectrix Aerodrome Facility Deicing Area; and

e East Ramp General Aviation Deicing Area.

Due to construction completion of the new South Ramp Deicing Pad in October 2015, the
Rectrix Aerodrome and East Ramp General Aviation deicing areas were removed from active
operations. The paved apron in the South Ramp Deicing Pad drains to a single, centrally
located catch basin that discharges to the Barnstable Water Pollution Control Facility (WPCF)
during aircraft deicing or washing. During all other times, this same catch basin discharges to
the Airport’s stormwater conveyance system that ultimately discharges to Upper Gate Pond.
The discharge system is controlled through a series of manual gate valves that are operated by
Airport Operations personnel. Notification of Airport Operations prior to deicing or washing is
required, to confirm that the system is discharging to the WPCF.

Photo 1: Stormwater gate valve and operating position indicators.
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PLEASE NOTE:

The South Ramp Deicing Pad is located within a “Secured Area.” This Secured Area is regulated
under TSAR 1542, and any enplaning and deplaning of passengers in this area during deicing
operations is strictly prohibited.

The South Ramp Deicing and Washing Pad was constructed by the Airport to provide tenants
and aircraft operators with a central location to complete these activities, and reduce the
potential for environmental impacts. The Massachusetts Department of Environmental
Protection (DEP), Cape Cod Commission (CCC), Barnstable Department of Public Works (DPW),
and Barnstable WPCF have reviewed the construction plans and may conduct further review
and/or inspection of the operations and record keeping procedures. Compliance with the
procedures and requirements established in this Program is necessary to avoid increased
oversight or potential penalties from these agencies.

2.0 TENANT AND OPERATOR TRAINING

It will be the responsibility of the Airport tenants to notify Airport Operations of their intent to
deice or wash aircraft. Prior to using the South Ramp pad for deicing or washing aircraft,
aircraft operators or tenants must attend a brief training session with Airport Operations to
familiarize themselves with the system components and procedures.

3.0 DEICING FLUID AND DETERGENT FORMULATION AND MONITORING

Due to the decreased environmental impacts over alternative formulations, the Airport
currently requires all tenants to utilize Type | propylene glycol based deicing fluids. The use of
Type IV deicing fluids is currently being reviewed by the WPCF. Tenants will be notified if Type
IV deicing fluids are approved for use. Types Il and Il deicing fluids are not commonly supplied
for use by civilian air transportation airlines, and are prohibited from use at the Airport.
Tenants are required to maintain Material Safety Data Sheets (MSDS), purchase orders,
invoices, or other similar documentation sufficient to determine the classification of deicing
fluid formulations in use, and provide copies of these records to the Airport Managers office
prior to their use at the Airport.

In accordance with Barnstable WPCF requirements and the Airport’s Stormwater Pollution
Prevention Plan (SWPPP), each aircraft owner / tenant agent must maintain a record of the
cumulative amount of deicing fluid used each day. The cumulative record should be stored
with the deicing fluid equipment or at the hangar office. The volume of deicing fluid used
during each calendar month shall be reported to the Airport Manager’s office at the end of
each month, or at any time Airport Management requests this information. A monthly log
sheet is attached.

The Barnstable WPCF has designated the following detergents to be utilized during aircraft
washing. No other detergent products are permitted for use at this time. An owner / tenant
can submit an alternative detergent for review by the WPCF. Please contact Airport
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Management for more information on the WPCF approval process. Each aircraft owner /
tenant will be responsible for purchasing the approved detergent(s) for their own use.
Detergents are to be applied in accordance with the manufacturer’s recommendations and only
at the specified dilution.

WPCF APPROVED DETERGENTS:
e SIMPLE GREEN™ AIRCRAFT AND PRECISION CLEANER

The South Ramp deicing and washing pad features an oil water separator (O/WS) and pump
station with an integrated Mission pump monitoring system. During aircraft deicing or washing
(when the pump station is in operation), the Mission pump monitoring system will notify the
Barnstable WPCF. The Mission pump monitoring system and Airport Operations notification
procedures described in Sections 4.0 and 5.0 are intended to provide a record log of activity for
the deicing / washing pad. In the event that any issues are noted at the WPCF, the record log
will be reviewed by Airport Management to identify potentially responsible parties. The Airport
will not be held liable for any tenant activities, including any that may result from unauthorized
use of the deicing pad, use of deicing or detergent products other than those specified here, or
activities that are inconsistent with this Program. Unauthorized use of the deicing pad could
result in harmful discharges to Upper Gate Pond or the Barnstable WPCF, and any responsible
parties may be subject to penalties or enforcement actions from DEP, DPW, and/or the
Barnstable WPCF.

4.0 AIRCRAFT DEICING PROCEDURES

The following procedures shall be followed by all aircraft owners and have been established to
minimize potential impacts associated with deicing activities at the Airport and maintain
compliance with Barnstable WPCF requirements.

e The deice pad will be closed immediately when snow accumulates on the pad, and will
remain closed until any standing snow has been removed. The pad is included in the
Priority 1 areas of the airport, these are the first areas cleared when snow removal
operations are initiated. Tenants are notified of the deice pad status through the Snow
Reports issued by Airport Operations on an as-needed basis during winter weather
events. Airport Operations will confirm that standing snow has been removed prior to
confirming the pad is open for deicing.

e Prior to any aircraft entering the South Ramp deicing pad, the designated aircraft
operator or tenant agent must notify Airport Operations. Airport Operations will
record the request in the daily log, noting the aircraft operator / tenant agent, aircraft
call sign / registration number, date, and time of request. The operator must wait for
confirmation from Airport Operations that the pad is open for deicing.

e Airport Operations will log the time the valve for deicing or washing was opened on
the appropriate valve use log.

e The aircraft owner must immediately notify Airport Operations if an aircraft is disabled
in the South Ramp Deicing Area. It is the aircraft owner’s responsibility to ensure
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5.0

prompt arrangements are made with Airport Operations or through their own resources
to have the disabled aircraft removed from the Secure Area.

After acknowledgement from Airport Operations, the aircraft operator shall park and
adequately secure the aircraft within the demarcated area.

Prior to any application of deicing fluid Airport Operations will close the manual gate
valve labeled “Stormwater Discharge”, and open the valve labeled “Deicing / Wash
Discharge.” Each of the gate valves features a visual indicator on the pavement surface
to confirm proper orientation.

The aircraft operator may then proceed with the application of deicing fluid on the
aircraft. Deicing fluids shall be limited to those products that have received prior
approval by Airport Management.

Excessive use of deicing fluid is prohibited.

After the aircraft has been deiced or washed, the aircraft operator / tenant agent shall
notify Airport Operations that operations are complete. Airport Operations will log the
notification.

Airport Operations will log the time the valve for deicing or washing was closed on the
appropriate valve use log.

After the gate valves have been positioned to discharge to the airfield stormwater
conveyance system, Airport Operations will log the operation.

AIRCRAFT WASHING PROCEDURES

The following procedures shall be followed by all aircraft owners and have been established to
minimize potential impacts associated with aircraft washing activities at the Airport and
maintain compliance with Barnstable WPCF requirements. Washing of aircraft is only
permitted within tenant hangars that have permitted floor drains discharging to the Barnstable
WPCF and/or at the South Ramp deicing / washing pad.

The washing pad will be closed immediately when snow accumulates on the pad, and
will remain closed until any standing snow has been removed. The pad is included in
the Priority 1 areas of the airport, these are the first areas cleared when snow removal
operations are initiated. Tenants are notified of the deice pad status through the Snow
Reports issued by Airport Operations on an as-needed basis during winter weather
events. Airport Operations will confirm that standing snow has been removed prior to
confirming the pad is open for washing.

Prior to any aircraft entering the South Ramp washing pad, the designated aircraft
operator or tenant agent must notify Airport Operations. Airport Operations will
record the request in the daily log, noting the aircraft operator / tenant agent, aircraft
call sign / registration number, date, and time of request. The operator must wait for
confirmation from Airport Operations that the pad is open for washing.

Airport Operations will log the time the valve for deicing or washing was opened on
the appropriate valve use log.
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e The aircraft owner must immediately notify Airport Operations if an aircraft is disabled
in the South Ramp Deicing Area. It is the aircraft owner’s responsibility to ensure
prompt arrangements are made with Airport Operations or through their own resources
to have the disabled aircraft removed from the Secure Area.

e After acknowledgement from Airport Operations, the aircraft operator shall park and
secure the aircraft within the demarcated area.

e Prior to any rinsing or application of detergent fluid, Airport Operations will close the
manual gate valve labeled “Stormwater Discharge”, and open the valve labeled “Deicing
/ Wash Discharge”. Each of the gate valves features a visual indicator on the pavement
surface to confirm proper orientation.

e The aircraft operator or tenant agent may then proceed with rinsing / washing the
aircraft. Detergents shall be limited to those products that have received prior approval
by Airport Management and the Barnstable WPCF.

e Washing of engine bays is prohibited.

e Upon completion, the aircraft operator / tenant agent shall notify Airport Operations.
Airport Operations will log the notification.

e Airport Operations will log the time the valve for deicing or washing was closed on the
appropriate valve use log.

e After the gate valves have been positioned to discharge to the airfield stormwater
conveyance system, Airport Operations will log the operation.

The construction of the South Ramp Deicing and Washing Pad was completed by the Airport to
provide tenants with a centralized location to conduct these activities, while reducing the
potential environmental impact. Tenant compliance with the procedures and requirements
established in this Program is necessary to avoid increased oversight or potential penalties from
state and local regulatory agencies. Should you have any questions regarding any of these
matters, please contact the Airport Manager’s office.
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Barnstable Municipal Airport (HYA) — Deice/Wash Pad Valve Log

Month: Year:

Date | Time Valves Opened to WPCF | Time Valve Closed to WPCF Date | Time Valve Opened to WPCF | Time Valve Closed to WPCF
1 17
2 18
3 19
4 20
> 21
6 22
/ 23
8 24
9 25
10 26
11 27
12 28
13 29
14 30
15 31
16

Note: The deicing/wash pad valves must remain in position to discharge into the storm water system. Any time the valves are switched to
discharge to the Barnstable Water Pollution Control Facility (WPCF) the operation must be logged, similarly the time the valves are returned to
storm water must be logged.
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APPENDIX F

NPDES — 1: ROUTINE FACILITY INSPECTION FORM

FORM NPDES -1
ROUTINE FACILITY INSPECTION FORM



STORMWATER POLLUTION PREVENTION PLAN
CAPE COD GATEWAY AIRPORT
HYANNIS, MASSACHUSETTS

NPDES — 1: ROUTINE FACILITY INSPECTION FORM

Cape Cod Gateway Airport is required to document the findings of each routine facility
inspection performed and maintain the documentation onsite with the Stormwater Pollution
Prevention Plan (SWPPP) as required in Part 3.1.6 of the 2021 MSGP. Routine facility
inspections shall be conducted by the Program Manager or Coordinator or designated staff
at least four times a year, and monthly during the deicing season. The Airport is not
required to submit routine facility inspection findings to EPA, unless specifically requested to
do so.

INSPECTION DATE :

INSPECTION TIME :

PERSONNEL COMPLETING INSPECTION:
(Note: at least one member of the SWPPP Team is required to participate in Routine Facility
Inspections)

INSPECTION PERSONNEL: ORGANIZATION / TITLE:

WEATHER CONDITIONS AT TIME OF INSPECTION:
U Clear UCloudy ORain QSleet WFog QO Snow O High Winds

U Other: Temperature:

Weather Previous 24 Hours:
U Clear UCloudy ORain WSleet WFog QO Snow O High Winds

U Other: Temperature:

Weather Previous 72 Hours:
O Clear OCloudy QORain QOSleet QOFog QSnow O High Winds

U4 Other: Temperature:

FORM NPDES -1
ROUTINE FACILITY INSPECTION FORM



AREAS OF INSPECTION:

FACILITY:

OBSERVATIONS /
DEFICIENCIES:

RECOMMENDED ACTIONS:

Rectrix Hangar / Apron

Cape Air Hangar / Apron

Griffin Hangar / Apron

Griffin Fuel Island

Hangar Il / Apron

Gate F Fuel Farm

Allies Air Hangar / Apron

Former Ops Garage / Apron

East Ramp Apron

Main Terminal / Apron

South Ramp Deicing Pad

North Ramp Apron

Budget Car Service Facility

Hertz Car Service Facility

Hertz Fuel Island

Avis Car Service Facility

ARFF Facility

OPS Facility

Rectrix /Air Cape Cod
Hangar / Apron (East Ramp)

Rectrix / Air Cape Cod Gate
P Fuel Farm

Cape Flight Instruction
Hangar / Apron

AMA Nantucket Inc.

Hyannis Hangar / Apron

Hexagon Hangar / Apron

Steamship Authority
Parking Lots




OUTFALL:

DISCHARGE
OBSERVED
(YES / NO)

OBSERVATIONS /
DEFICIENCIES:

RECOMMENDED
ACTIONS:

Outfall A

Outfall B

Outfall C

Outfall D

Outfall E

Outfall F

Outfall H

Outfall J

Outfall J-A

ROUTINE FACILITY INSPECTION SUMMARY:

Previously unidentified discharges of pollutants from the site:

Control measures needing maintenance or repairs:

Failed control measures that need replacement:

Incidents of noncompliance observed:

Additional control measures needed to comply with the permit requirements:

ALL RECORDS ARE TO BE MAINTAINED AT THE AIRPORT MANAGER’S OFFICE.

FORM NPDES -1

ROUTINE FACILITY INSPECTION FORM




Certification Statement (Refer to MSGP Subpart 11 Appendix B for Signatory
Requirements)

| certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gathered and evaluated the information submitted. Based
on my inquiry of the person or persons who manage the system, or those persons
directly responsible for gathering the information, the information submitted is, to the
best of my knowledge and belief, true, accurate, and complete. | am aware that there
are significant penalties for submitting false information, including the possibility of fine
and imprisonment for knowing violations.

Name: Title:

Signature: Date Signed:

FORM NPDES -1
ROUTINE FACILITY INSPECTION FORM



APPENDIX G

NPDES — 2: QUARTERLY VISUAL ASSESSMENT FORM

NPDES - 2
QUARTERLY VISUAL ASSESSMENT FORM



STORMWATER POLLUTION PREVENTION PLAN
CAPE COD GATEWAY AIRPORT
HYANNIS, MASSACHUSETTS

NPDES 2: QUARTERLY VISUAL ASSESSMENT FORM

On a quarterly basis, the Cape Cod Gateway Airport is required to collect a stormwater
sample from each outfall and conduct a visual assessment of each sample. The visual
assessment must be conducted by qualified personnel, with at least one member of the
Airport’s stormwater pollution prevention team participating.

Stormwater discharge samples must be collected within the first 30 minutes of an actual
discharge from a storm event. If it is not possible to collect the sample within the first
30 minutes of discharge, the sample must be collected as soon as practicable after the
first 30 minutes and the sampling personnel must document why it was not possible to
take samples within the first 30 minutes. Stormwater discharge sampling shall not occur
within 72 hours (three days) of a previous storm event. According to Section 3.2.4.3 of
the MSGP, at least one quarterly visual assessment must capture snowmelt discharge.
Any deviations from the schedule for visual assessments and/or monitoring must be
documented, along with the reason for the deviations.

Visual Assessments include the visual inspection of the stormwater sample for color,
odor, clarity, floating solids, settled solids, suspended solids, foam, oil sheen, and other
obvious indicators of stormwater pollution.

PERSONNEL COMPLETING INSPECTION:
(Note: at least one member of the SWPPP Team is required to participate in Quarterly
Visual Assessments)

INSPECTION PERSONNEL: ORGANIZATION / TITLE:

INSPECTION DATE:
INSPECTION TIME:

WEATHER CONDITIONS AT TIME OF ASSESSMENT:

NPDES - 2
QUARTERLY VISUAL ASSESSMENT FORM




Time of Initial Discharge:

Nature of Discharge (snowmelt, runoff):

Weather Previous 24 Hours:

Weather Previous 72 Hours:

VISUAL ASSESSMENT OF OUTFALL DISCHARGE SAMPLES SHOULD BE RECORDED ON
THE ATTACHED QUARTERLY VISUAL ASSESSMENT TABLE. ALL RECORDS ARE TO BE
MAINTAINED AT THE AIRPORT MANAGER'’S OFFICE.

QUARTERLY VISUAL ASSESSMENT SUMMARY:

Certification Statement (Refer to MSGP Subpart 11 Appendix B for Signatory
Requirements)

| certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gathered and evaluated the information submitted. Based
on my inquiry of the person or persons who manage the system, or those persons
directly responsible for gathering the information, the information submitted is, to the
best of my knowledge and belief, true, accurate, and complete. | am aware that there
are significant penalties for submitting false information, including the possibility of fine
and imprisonment for knowing violations.

Name: Title:

Signature: Date Signed:

NPDES - 2
QUARTERLY VISUAL ASSESSMENT FORM



STORMWATER POLLUTION PREVENTION PLAN Cape

CAPE COD GATEWAY AIRPORT

HYANNIS, MASSCHUSETTS
QUARTERLY VISUAL ASSESSMENT REPORTING FORM

OUTFALL
LOCATION

TIME:

COLOR:

ODOR:

CLARITY:

FLOATING
SOLIDS:

SETTLED
SOLIDS:

SUSPENDED
SOLIDS:

FOAM:

OIL
SHEEN:

OTHER
INDICATORS

Outfall A

Outfall B

Outfall C

Outfall D

Outfall E

Outfall F

Outfall H

Outfall J

Outfall J-A

ALL QUARTERLY VISUAL ASSESSMENT RECORDS ARE TO BE MAINTAINED AT THE AIRPORT MANAGER’S OFFICE.




APPENDIX' H

NPDES 3 - INDICATOR MONITORING REPORT FORM



MSGP Indicator Monitoring Report Form

Name of Facility: Cape Cod Gateway Airport NPDES Tracking MARO053164
No.

Sampling Location(s):

Person(s)/Title(s) collecting sample:

Person(s)/Title(s) examining sample:

Date & Time Sample Collected: (If sample is not taken within first 30 minutes, explain why.)

Nature of Discharge: [_] Rainfall [_] Snowmelt

Duration of Rainfall Event (hrs): Rainfall amount for current event (in): Time since the
previous measurable
storm event (days):

Previous Storm Ended > 72 hours [ ] Yes [ ] No* (If no, explain):
Before Start of This Storm?

Indicator Monitoring Results

PAH Analytes Units Outfall

acenaphthene -

acenaphthylene

anthracene

benzo[a]anthracene

benzo[b]fluoranthene

benzo[k]fluoranthene

benzo[a]pyrene

NPDES -2
Quarterly Visual Assessment Form




benzo[g,h,ilperylene

chrysene

dibenz[a,h]anthracene

fluoranthene

fluorene

indeno[1,2,3-c,d]pyrene

naphthalene

phenanthrene

pyrene

Include any additional comments, descriptions of pictures taken, and any corrective actions necessary below (attach additional
sheets as necessary). If applicable, describe why it was not possible to take samples within the first 30 minutes of stormwater
discharge. If applicable, describe any deviations to the monitoring schedule due to freezing conditions.

Certification Statement (Refer to MSGP Subsection 11 Appendix B for Signatory Requirements)

| certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a
system designed to assure that qualified personnel properly gathered and evaluated the information contained therein. Based on my inquiry of
the person or persons who manage the system, or those persons directly responsible for gathering the information, the information contained is,
to the best of my knowledge and belief, true, accurate, and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

A. Name: B. Title:

C. Signature: D. Date Signed:

NPDES -2
Quarterly Visual Assessment Form
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JetBlue E190 Letter



May 2, 2023

To Whom It May Concern,

Subject: JetBlue E190 Retirement

This is letter is meant to reiterate JetBlue’'s current plan to retire its fleet of 60 E190s by 2026. In
2018, we announced our initial order of 60 A220s and the option for 60 additional aircraft. We
converted 10 of 60 options to firm orders in 2019 and 30 additional options in 2022. With these
transactions combined, we have 100 firm orders for A220s, all of which are expected to deliver by
the end of 2026.

Our 2022 transaction with Airbus enabled the accelerated retirement of the Embraer E190 fleet, of
which, we have already retired 12 aircraft. We will continue to steadily wind down the E190 fleet
with the last aircraft exiting in 2026.

JetBlue’s A220 fleet is outfitted with 140 seats compared with 100 on the E190s that these aircraft
are replacing. This 40% jump in seat count allows JetBlue to keep costs low while continuing to grow
service in the cities that we serve.

We are excited for the many Customer and economic benefits that this fleet transition enables over
the next few years.

Sincerely,
Patrick Staudt

Patriofe Stacet

Manager Fleet Strategy & Analysis
JetBlue Airways Corporation
27-01 Queens Plaza North
LongIsland City, NY 11101
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PERMANENT SOLUTION STATEMENT WITH NO CONDITIONS
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PERMINANT SOLUTION STATEMENT WITH NO CONDITIONS
CAPE COD GATEWAY AIRPORT
HYANNIS, MASSACHUSETTS
RELEASE TRACKING NUMBER 4-28577

1.0 INTRODUCTION

The Horsley Witten Group, Inc. (HW) has prepared this Permanent Solution Statement with No
Conditions (PSS-NC) on behalf of the Responsible Party (RP), the Cape Cod Gateway Airport (the
“Airport”) for its property located at 480 Barnstable Road, Hyannis, Massachusetts. For the
purpose of this report, the term “Airport” specifically refers to the Cape Cod Gateway Airport
property located at 480 Barnstable Road and the term “Disposal Site” refers to the area
impacted by oil and/or hazardous material (OHM) subject to Release Tracking Number (RTN) 4-
28577. A Site Locus Map and the Estimated Disposal Site Boundary Map are provided as
Figures 1 and 2, respectively.

This PSS-NC focuses on polycyclic aromatic hydrocarbons (PAHs) and lead that were discovered
in sediments within Upper Gate Pond and Lewis Pond (the “Ponds”, Figure 2). The Ponds are
both fresh water and are located on the northern portion of the Airport property. The Airport
discharges stormwater into the Ponds under an Environmental Protection Agency Multi-Sector
General Permit MAR053164 (the “EPA MSGP”). Prior to discharge in the Ponds, stormwater is
treated by Vortechs® hydrodynamic separators as indicated on Figure 3. Calculated total
suspended solid (TSS) removal rates for these water quality units range from 81% to 87% with
total petroleum hydrocarbon (TPH) removal at 67%. Since the installation of the Vortechs®
units in 2011, 100% of stormwater discharged to the Ponds receives pretreatment.

The sediments in the Ponds were initialed sampled by HW in 1997 as part of the North Ramp
Phase Il Comprehensive Site Assessment (the “Phase II”) relating to the investigation and
remediation of a hydrocarbon and chlorinated solvent plume at Airport (RTN 4-823). As
documented in the Phase Il, additional sediment sampling and preparation of a risk
characterization was postponed pending updated guidance from the Massachusetts
Department of Environmental Protection (MassDEP). At the time of the Phase Il, there were
guestions about whether or not the sediment contamination was associated with the North
Ramp petroleum releases or related to typical contaminants found in stormwater runoff from
impervious areas that are impacted by aircraft and motor vehicle usage.

Additional sediment samples (Figure 4 and 5) were collected from the Ponds in 2001 (sample
locations unknown) 2004, 2005 and 2011. Due to elevated laboratory reporting limits (Tables 1
and 2), it was difficult to determine if the PAHs in sediment were consistent with petroleum
residues that are incidental to the normal operation of a vehicle and atmospheric deposition of
engine emissions. Samples were also collected from Mary Dunn Pond (Figure 6) to document
lead and PAH concentrations (Table 3) in a non-stormwater receiving pond that was located in
proximity to Upper Gate Pond and Lewis Pond.
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The remediation of the North Ramp hydrocarbon and chlorinated solvent plume was completed
in July 2020. At that time, MassDEP agreed to separate the remaining assessment associated
with the Ponds and assigned a new RTN (4-28577). Additional sediment samples were collected
from the Ponds, an airport outfall on the east ramp (Outfall J), an infiltration basin at Qutfall J
(Outfall Plaza), and Mary Dunn Pond in 2021 and 2022 as indicated on Figures 3 through 6.

An evaluation of the ratios of fluoranthene to pyrene and phenanthrene to anthracene was
conducted to determine if these ratios were consistent with literature values for engine
exhaust particles, diesel fuel, or urban runoff in sediment. As indicated on Tables 1 through 3,
the samples were most consistent with exhaust particles which would be expected in
sediments within stormwater ponds that collect stormwater from runways and parking lot
areas. Additional details on ratios for PAH source identification are included on Table 1 of the
document titled Ecological Risk Assessment of Polycyclic Aromatic Hydrocarbons in Sediment:
Identifying Sources and Ecological Hazards, prepared by Jerry M. Neff, Scott A. Stout, and
Donald Gunster, dated May 20, 2004. A copy of this document including Table 1 is included in
Appendix A. The elevated lead in the sediments can be attributed to use of leaded aviation
gasoline or from historic leaded gasoline.

As such, the PAHs and lead detected in the sediments are consistent with engine emissions
from vehicles or aircraft that enter the Ponds or infiltration basins from the Airport’s
stormwater management system. Runoff from a majority of the runways, taxiways, and ramp
areas at the Airport is collected and discharged through three outfalls in Upper Gate Pond
(Figure 3) and one outfall in Lewis Pond (Figure 3). Stormwater from the Kmart Plaza Area,
Barnstable Road, and Airport Road is discharged to an infiltration basin through Outfall F
(Figure 3) and stormwater from the East Ramp is discharged to Outfall J.

The PAHs and lead detected in the sediments at the Airport are consistent with incidental
petroleum residuals (including the use of leaded gasoline) and/or engine emissions from
vehicles or aircraft that enter the Ponds, outfalls, and infiltration basins from the Airport’s
stormwater management system. Pursuant to 310 CMR 40.0006, petroleum residues that are
incidental to the normal operation of a vehicle and atmospheric deposition of engine emissions
are ubiquitous and consistently present in the environment and are considered Anthropogenic
Background.

Additionally, pursuant to 310 CMR 40.0317 (3) “releases of OHM that are discharged or emitted
from an outfall, stack or other point source, or as fugitive emissions, any of which are regulated
under and have received a valid permit, license, or approval, or which are operating under a
valid registration, order or guideline issued under a federal or state statute or regulation, unless
the release:

e exceeds the amount allowed by the permit, license, approval, registration, order or
guideline; and

e represents an Imminent Hazard to health, safety, public welfare or the environment”.
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The Airports MSGP does not include any criteria or benchmark values for lead or PAHs and the
concentrations of lead and PAHs detected in sediment do not pose an imminent hazard
pursuant to 310 CMR 40.0950. As such, the normal operation of the Airport’s Stormwater
system which may include stormwater discharges containing Anthropogenic Background levels
of PAHs and lead is not regulated under the MCP. Therefore, this PSS-NC report is being
submitted to document the information that confirms the release is related to permitted
stormwater runoff consistent with Anthropogenic Background and therefore no further action
under the MCP is required.

A Permanent and Temporary Solution Statement Form (BWSC104) is being submitted to the
MassDEP concurrently with the submittal of this report.

Details concerning the PSS-NC are set forth below.
2.0 BACKGROUND

The Airport is located in Hyannis, Massachusetts, and provides scheduled airline service and
general aviation services and other aviation related activities. The Airport is currently owned by
the Town of Barnstable and is operated through the Cape Cod Gateway Airport Commission.
The Airport began as a private airport consisting of a single grass runway before being given to
the Town of Barnstable in the 1930’s. During the 1940’s, the U.S. Navy used the Airport and
expanded the airfield to include three runways. In 1946, the Airport was returned to use as a
two-runway municipal airport (each runway has a designation at each end, being 15-33 and 6-
24).

The Airport is comprised of approximately 645 acres of land, with approximately 140 acres that
are impervious (e.g., paved areas such as parking lots, runways, concrete walkways, and
building rooftops). The Airport’s structures include the main terminal and the Air Traffic
Control Tower (ATCT), which are located south of the runways and taxiways, as well as several
hangars used for general aviation services. The terminal includes office space for Airport
employees, ticketing counters for airlines, service counters for auto rental agencies, a
restaurant, a retail/art store, space for the TSA, and a general lobby and passenger queuing
area. The Airport is located in an area of Hyannis zoned for Business and Industrial uses.

The general aviation facilities are managed primarily by private companies who lease portions
of the Airport property. Daily operations typically include a variety of activities from private
aircraft flights and charter services, flight school operations, aircraft maintenance and storage,
refueling of aircraft, and other aviation related actions. The Airport provides vehicle parking at
a main lot located directly in front of the terminal as well as at other locations proximate to
hangars across the airport. The Airport is currently served by electric power, telephone, natural
gas, municipal sewer, and a few individual septic systems for hangars on the north end of the
East Ramp area.
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The stormwater from most of the 142-acres of impervious areas at the Airport is collected and
sent through a series of drainpipes that flow towards either Upper Gate or Lewis Pond (See
Airport Drainage Map, Figure 3). The pipes that channel flow to the Ponds are open jointed
pipes, meaning that some of the stormwater, especially from smaller rain events, infiltrates into
the ground before it flows all the way to the outfalls at the Ponds. There are four outfalls to
the Ponds; three that discharge to Upper Gate Pond and one that discharges to Lewis Pond.
These outfalls have been in use for over 40 years, and possibly since the runways were
reconfigured in 1946 as mentioned above.

Since 2011, 100% of the stormwater discharging to the ponds has been treated by Vortechs®

hydrodynamic separators. Calculated TSS removal rates for these water quality units range
from 81% to 87% with TPH removal at 67%.

Release History

The sediments in the Ponds were originally tested by HW in 1997 as part of the Phase Il for the
North Ramp hydrocarbon and solvent plume (RTN 4-823). There was concern at that time that
activities associated with that release may have contributed contamination to the stormwater

management facilities at the Airport and that the contamination may have migrated to the two
Ponds.

Since that time, further evaluations of the releases associated with the North Ramp have been
conducted and it was determined there was limited opportunity for the sources of the releases
on the North Ramp to enter the stormwater facilities and discharge to the Ponds. The primary
cause of the release at the North Ramp was from floor drains that discharged to leach pits
either directly or through an oil/water separator connected to a leaching pit. These releases
entered the underlying groundwater and did not migrate towards the Ponds as indicated on
Figure 7. Additionally, as indicated on Tables 1 through 3, the ratio of fluoranthene to pyrene
and phenanthrene to anthracene for the sediment samples collected in 2021 and 2022 were
most consistent with diesel exhaust particles which would be expected in sediments within
stormwater ponds that collect stormwater from runways and parking lot areas. PAH ratios are
a forensic tool that are routinely utilized to determine potential sources of PAHs in the
environment. Forensic analysis could not be conducted on previous samples collected due to
elevated laboratory reporting limits. Refer to Appendix A for additional details of forensic
rations used in sediment evaluations. It should be noted that due to elevated reporting limits in
the PAH data collected prior to 2021, a forensic analysis could not be completed on historic
analytical data.

The Airport and its various buildings, terminal runways, taxiways, and hangars include
connections to stormwater facilities. The Airport has an overall Stormwater Pollution
Prevention Plan (SWPPP) and associated drainage utility map that is updated regularly (Figure
3). Stormwater runoff either infiltrates directly into the sandy soils or is conveyed to other
infiltration treatment units (e.g., Vortechs, raingardens, naturalized depressions, leaching catch
basins) prior to discharge to the ground or into the Ponds. The SWPPP was prepared in
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accordance with the requirements of the EPAs NPDES and annual stormwater reports are
submitted to the EPA. As changes to runways, taxiways, and other infrastructure are made, the
SWPPP is updated, reviewed, and approved as necessary.

As discussed above, both Upper Gate and Lewis Ponds receive stormwater during larger rain
events from the runways, taxiways, and ramp areas at the Airport. Stormwater from the Kmart
Plaza Area, Barnstable Road, and Airport Road is discharged to an infiltration basin through
Outfall F. Stormwater from the East Ramp is discharged to Lewis Pond through Outfall J. Figure
3 provides an overview of the drainage areas that contribute to the Ponds. Both aircraft and
vehicles operate in the paved areas that drain to the Ponds. Therefore, the runoff from these
areas likely includes hydrocarbons and lead related to the incidental operation of vehicles and
aircraft. It should be noted that aviation gas contains lead.

3.0 CONTENT OF THE PERMANENT SOLUTION

Pursuant to 310 CMR 40.1056(1), a Permanent Solution Statement shall include the following
information.

3.1 Site Name, Location, and RTN

Pursuant to 310 CMR 40.1056(1)(a), the Site name, location and RTN are set forth below.
Cape Cod Gateway Airport

Upper Gate and Lewis Ponds

480 Barnstable Road

Hyannis, Massachusetts, 02601

Primary RTN: 4-28577

Secondary RTNs: None

3.2 Type of Permanent Solution

Pursuant to 310 CMR 40.1056(1)(b), the type of Permanent Solution is set forth below.

The Site has a achieved a PSS-NC Pursuant to 310 CMR 40.1041(1) in connection with RTN 4-
28577. There are no secondary RTNs associated with the release.

33 Method of Risk Characterization
Pursuant to 310 CMR 40.1056(1)(c), the method of risk characterization is set forth below.

As set forth above, the detection of PAHs and lead in Ponds outfalls, and infiltration basin
sediment are related to petroleum residuals that are incidental to the normal operation of

Cape Cod Gateway Airport 5 Horsley Witten Group, Inc.
PSS-NC November 2023



aircraft and other vehicles. As such, the concentration of PAHs and lead are consistent with
Anthropogenic Background and a condition of No Significant Risk (NSR) exists. The MCP defines
background “as those levels of oil and hazardous material that would exist in the absence of the
disposal site of concern, including both Natural Background and Anthropogenic Background.”

Pursuant to 310 CMR 40.1056(1)(c), completion of a Risk Characterization pursuant to 310 CMR
40.0900 is not required where concentrations of OHM are consistent with or are at background
levels. Therefore, no risk characterization was completed in connection with RTN 4-28577.

It should be noted that an Imminent Hazard Evaluation was prepared to satisfy the
requirements of 310 CMR 40.0317 (3). The Imminent Hazard Evaluation was prepared
consistent with 310 CMR 40.0950. The highest detection of PAHs and lead as indicated on
Tables 1 through 3 was used for the evaluation. As indicated on the Imminent Hazard Sort
Form included in Appendix B, the Hazard Index is less than 1 and excess lifetime cancer risk is
less than 1 in 100,000 and no stressed biota, fish fills, abiotic conditions or other conditions
which produce an immediate or acute impact to freshwater fish were identified. As such, an
Imminent Hazard to Human Health or the environment does not exist based on the levels of
PAHs and lead detected in the sediment.

3.4 Relationship of the Permanent Solution to Other Permanent or Temporary Solution
Statements

Pursuant to 310 CMR 40.1056(1)(d), the relationship of the Permanent Solution Statement to
any other Permanent or Temporary Solution Statements that have been filed for the Disposal
Site, if applicable, together with a statement as to whether any additional response actions are
needed for any other portions of the disposal site are set forth below.

This PSS-NC is being submitted in connection with the release associated with RTN 4-28577 and
is not related to any other Permanent or Temporary Solution Statements submitted to the
MassDEP. No additional response actions are necessary in connection with the release.
3.5 Implementation of an Activity and Use Limitation
Pursuant to 310 CMR 40.1056(1)(e), an indication as to whether the Permanent Solution
includes the implementation of an Activity and Use Limitation (AUL), and if so, the type of AUL

implemented at the Disposal Site is set forth below.

A level of NSR exists with respect to the release associated with RTN 4-28577 and an AUL is not
required to maintain a level of NSR.

3.6 Assumptions about the Current and Future Site Activities
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Pursuant to 310 CMR 40.1056(1)(f), an indication as to whether the Permanent Solution is based
upon assumptions about the current or future activities, uses or conditions that do not require
an AUL pursuant to 310 CMR 40.1013 and a description of those assumptions is set forth below.

The PSS-NC is based upon assumptions that the concentration of OHM at the Disposal Site is
consistent with Anthropogenic Background Levels of PAHs and lead. The levels are related to
petroleum residuals that are incidental to the normal operation of aircraft and other vehicles in
the areas that contribute stormwater runoff that eventually enters the Ponds, outfalls and
infiltration basins.

3.7 Active Exposure Pathway Mitigation Measures

Pursuant to 310 CMR 40.1056(1)(g), an indication as to whether the Permanent Solution is
based upon the effective operation of one or more Active Exposure Pathway Mitigation
Measures pursuant to 310 CMR 40.1025 is set forth below.

The PSS-NC is not based upon the effective operation of one or more Active Exposure Pathway
Mitigation Measures, pursuant to 310 CMR 40.1025.

3.8 Licensed Site Professional Opinion

Pursuant to 310 CMR 40.1056(1)(h), an Opinion from an LSP as to whether the requirements of
the applicable category of Permanent Solution specified in 310 CMR 40.1000 have been met is
set forth below.

As set forth in Section 11.0, the Disposal Site conditions are consistent with the criteria for a
PSS-NC, pursuant to 310 CMR 40.1041(1). The certification of the Permanent Solution
Statement Category and all documents submitted with the Permanent Solution Statement, as
required by 310 CMR 40.0009, is set forth in Section E and G of the Permanent and Temporary
Solution Statement transmittal form (BWSC 104) submitted concurrently with this report.

3.9 Certification of the Permanent Solution Statement
Pursuant to 310 CMR 40.1056(1)(i), the certification of the Permanent Solution Statement and
all documents submitted with the Permanent Solution Statement, as required by 310 CMR

40.00089.

The certification of the PSS-NC is set forth in Section G of the Permanent and Temporary
Solution Statement (BWSC 104) transmittal form submitted concurrently with this report.

3.10 Evaluation of the Upper Concentration Limits for Permanent Solutions
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Pursuant to 310 CMR 40.1056(1)(j), an indication as to whether oil and/or hazardous materials
(OHM ) concentrations exceed one or more applicable Upper Concentration Limits (“UCLs”) in
soil or groundwater, as described at 310 CMR 40.0996, is set forth below.

As indicated on Tables 1 through 3, no OHM was detected above the UCLs at the Disposal Site.
Additionally, conditions at the Disposal Site are consistent with Anthropogenic Background and
a level of NSR exists.

3.11  Compendium of Analytical Data

Pursuant to 310 CMR 40.1056(1)(k), an indication as to whether the analytical data used to
support the Permanent Solution was generated pursuant to MassDEP’s Compendium of
Analytical Methods (“CAM”) is set forth below.

The analytical data generated between August 2021 and January 2022 and used to support the
PSS-NC was generated consistent with CAM protocols. It is unclear if the analytical data
collected prior was generated consistent with CAM protocols.
3.12 Site Map

Pursuant to 310 CMR 40.1056(2)(a), a Site Map and Disposal Site Map are required.

A Disposal Site Map and Site Maps are provided as Figure 2 and Figures 3 through 6,
respectively.

3.13  Conceptual Site Model

Pursuant to 310 CMR 40.1056(2)(b), a succinct Conceptual Site Model is required.
A Conceptual Site Model is provided in Section 7.0.
3.14  Source Control and/or Elimination

Pursuant to 310 CMR 40.1056(2)(c), a demonstration that all sources of OHM impacts at the
Site have been eliminated or controlled, as specified in 310 CMR 40.1003(5)(a) and (b).

As indicated in Section 2.0 and 3.3, Site conditions are consistent with Anthropogenic
Background and a level of NSR exists.

3.15  Control of Subsurface Migration of OHM
Pursuant to 310 CMR 40.1056(2)(d), a demonstration that response actions have been taken to

adequately assess and, if necessary, control the subsurface migration of OHM remaining at the
Disposal Site, as specified in 310 CMR 40.1003(6)(a).
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As indicated in Section 2.0 and 3.3, Site conditions are consistent with Anthropogenic
Background and a level of NSR exists.

3.16 Assessment and Control of NAPL

Pursuant to 310 CMR 40.1056(2)(e), where non-aqueous phase liquid (“NAPL”) is or has been
present, a demonstration that response actions have been taken to adequately assess and if
necessary, control NAPL mobility and meet the requirements of 310 CMR 40.1003(7)(a) is
necessary.

No NAPL was encountered at the Disposal Site.
3.17 Documentation of Achieving a Level of NSR

Pursuant to 310 CMR 40.1056(2)(f), information supporting the conclusion that a level of NSR
has been achieved or exists is required.

Details documenting a level of NSR is set forth above in Section 3.3.
3.18  Evaluation of Background Conditions

Pursuant to 310 CMR 40.1056(2)(g), information documenting the extent to which levels of
OHM in the environment have been reduced to background, and/or the results of the feasibility
evaluation conducted pursuant to 310 CMR 40.0860 demonstrating that the achievement of
Background is not feasible is required.

As indicated in Section 2.0 and 3.3, Site conditions are consistent with Anthropogenic
Background and a level of NSR exists. As such, an evaluation of achieving background levels is
not required since the Site conditions are consistent with background.

3.19  Activity and Use Limitations Opinion and Transmittal Form

Pursuant to 310 CMR 40.1056(2)(h), a copy of any and all AULs which have been implemented
under 310 CMR 40.1070 must be included in the Permanent Solution Statement.

No AULs are required to support the conclusions of this PSS-NC.

3.20  Feasibility of Achieving Background for UCL Exceedances
Pursuant to 310 CMR 40.1056(2)(i), for Permanent Solutions with Conditions where
concentrations in soil exceed UCLs at a depth greater than fifteen feet from the ground surface

or in an area beneath an engineered barrier, a feasibility of achieving background evaluation
pursuant to 310 CMR 40.0860, is required.
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As indicated on Tables 1 through 3, no samples exceeded UCLs. In addition, as indicated in
Section 2.0 and 3.3, Disposal Site conditions are consistent with Anthropogenic Background and
a level of NSR exists. As such, a background evaluation is not necessary.

3.21  Summary of Conditions Associated with the Permanent Solution

Pursuant to 310 CMR 40.1056(2)(j), for a Permanent Solution with Conditions based upon
assumptions about the current or future Disposal Site activities, uses or conditions that do not
require an AUL pursuant to 310 CMR 40.1013, a summary of the assumptions and conditions is
required.

There are no conditions associated with the Permanent Solution being submitted.
3.22  Data Usability Assessment and Representativeness Evaluation

Pursuant to 310 CMR 40.1056(2)(k), a Data Usability Assessment documenting that the data
relied upon is scientifically valid and defensible, and of a sufficient level of precision, accuracy,
and completeness to support the Permanent Solution, and a Data Representativeness
Evaluation, documenting the adequacy of the spatial and temporal data sets to support the
Permanent Solution.

Details concerning data usability and representative analysis are set in Sections 10.1 and 10.2,
respectively.

3.23 Ongoing Operation, Maintenance, and/or Monitoring

Pursuant to 310 CMR 40.1056(2)(l), a description of any operation, maintenance, and/or
monitoring that will be required to confirm and/or maintain those conditions at the Disposal
Site upon which the Permanent Solution is based is set forth below.

No operation, maintenance and/or monitoring activities are necessary to confirm or maintain
the conditions at the Disposal Site consistent with the PSS-NC.

4.0 SUMMARY OF SITE AND RELEASE CONDITIONS

PAHs and lead that were initially discovered in sediments within the Ponds in 1997 as part of
the North Ramp Phase Il Comprehensive Site Assessment relating to the investigation and
remediation of a hydrocarbon and chlorinated solvent plume at Airport (RTN 4-823). As
documented in the Phase I, additional sediment sampling and preparation of a risk
characterization was postponed pending updated guidance from the MassDEP. At the time of
the Phase Il, there were questions about whether the sediment contamination was associated
with the North Ramp petroleum releases or related to typical contaminants found in
stormwater runoff from impervious areas that are impacted by aircraft and motor vehicle
usage.
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The Ponds are both fresh water and are located on the northern portion of the Airport
property. The Airport discharges stormwater into the Ponds under an EPA MSGP. Prior to
discharge in the Ponds, stormwater is treated by Vortechs® hydrodynamic separators as
indicated on Figure 3. As indicated above, a forensic evaluation of the data verified that the
PAHs detected in the sediments are consistent with engine emissions from vehicles or aircraft
that enter the Ponds, outfalls, and infiltration basins from the Airport’s stormwater
management system and the elevated lead can be attributed to use of leaded aviation gasoline
and/or historic use of leaded gasoline in vehicles.

As set forth in 310 CMR 40.0006, petroleum residues that are incidental to the normal
operation of a vehicle and atmospheric deposition of engine emissions are ubiquitous and
consistently present in the environment and are considered Anthropogenic Background.

4.1 Surrounding Receptors

The Disposal Site is located within a secured fenced area at the Cape Cod Gateway Airport.
Potential human receptors include site workers, utility workers and construction workers.
Based on the MassDEP Priority Resource Map (Figures 9 and 10), the Disposal Site is located
within a MassDEP designated zone of contribution (Zone Il) to Public Water Supply (PWS) wells
and within a Medium-Yield Sole Source Aquifer. There is a Natural Heritage and Endangered
Species Program (“NHESP”) Priority Habitat or Rare Species Habitats and protected open space
located within 500 feet of the Disposal Site. It should be noted that the Site utilizes municipal
water and groundwater samples collected from monitoring wells located in proximity to the
Ponds (Figure 8) did not indicate exceedances of the applicable Method 1 groundwater
standards as indicated on Table 4.

5.0 SUMMARY OF RESPONSE ACTIONS
A description of the work completed including a subsurface investigation is set forth below.

A number of investigations have been conducted to evaluate the presence of OHM in the
sediments found on the bottom of the Ponds after the collection of initial sediment samples by
HW in 1997. The field work conducted to date by HW and others after 1997 includes the
following:

e Collection of a sediment sample from Lewis Pond (LP-EP1), Upper Gate Pond (HYAS2),
and Mary Dunn Pond (HYAS3) in 2001 for PAHs and Lead. The location of these samples
is unknown.

e Collection of a sediment sample from Lewis Pond (HYAS1), and three from Upper Gate
Pond in 2004 for PAHs and Lead.
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e Collection of four sediment samples from Lewis Pond, five from Upper Gate Pond, and
two from Mary Dunn Pond in 2005 for PAHs and Lead.

e Collection of ten sediment samples from Lewis Pond, 11 from Upper Gate Pond, and ten
from Mary Dunn Pond in 2011 for PAHs and Lead.

e Collection of 21 groundwater samples in 2011 from monitoring wells H-401S, HW-401D,
HW-402, HW-403 and HW-404. In general, each well was sampled quarterly during
2011.

e Collection of ten sediment samples from Lewis Pond, three from Upper Gate Pond, and
one from Mary Dunn Pond in 2021 for PAHs and Lead.

e Collection of a sediment sample from Outfall J and Outfall Plaza (Outfall F) in 2022 for
PAHs and Lead.

Refer to Figures 3 through 6 and Figure 8 for sampling locations and Tables 1 through 5 for
tabulated analytical results. Laboratory data packages for the 2021 and 2022 sampling events
are included in Appendix C.

6.0 SOURCE CONTROL AND/OR ELIMATION

As indicated above, the source of the PAHs and lead in sediment is related to Anthropogenic
Background conditions associated with the operation of a stormwater discharge outfall
permitted by the EPA under a MSGP. Prior to discharge in the Ponds, stormwater is treated by
Vortechs® hydrodynamic separators as indicated on Figure 3. The calculated TSS removal rates
for these water quality units range from 81% to 87% with TPH removal at 67%. Since the
installation of the Vortechs® units in 2011, 100% of stormwater discharged to the Ponds
receives pretreatment.

7.0 CONCEPTUAL SITE MODEL

The Ponds are both fresh water and are located on the northern portion of the Airport
property. The Airport discharges stormwater into the Ponds under an EPA MSGP. Prior to
discharge in the Ponds, stormwater is treated by Vortechs® hydrodynamic separators as
indicated on Figure 3. Calculated TSS removal rates for these water quality units range from
81% to 87% with TPH removal at 67%. Since the installation of the Vortechs® units in 2011,
100% of stormwater discharged to the Ponds receives pretreatment.

The sediments in the Ponds were initialed sampled by HW in 1997 as part of the North Ramp
Phase Il Comprehensive Site Assessment relating to the investigation and remediation of a
hydrocarbon and chlorinated solvent plume at Airport (RTN 4-823). As documented in this
report, additional sediment sampling and preparation of a risk characterization was postponed
pending updated guidance from the MassDEP. At the time of the Phase Il, there were
guestions about whether or not the sediment contamination was associated with the North
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Ramp petroleum releases or related to typical contaminants found in stormwater runoff from
impervious areas that are impacted by aircraft and motor vehicle usage. Between 2001 and
2022, 61 sediment samples and 21 groundwater samples were collected to determine if the
detections of lead and PAHs in the Pond were the result of the release at the North Ramp or, if
they were consistent with Anthropogenic Background. Due to elevated PAH reporting limits in
the data collected prior to 2021, forensic analysis of PAH ratios was not possible.

The remediation of the North Ramp hydrocarbon and chlorinated solvent plume was completed
in July 2020. At that time, MassDEP agreed to separate the remaining assessment associated
with the Ponds and assigned a new RTN (4-28577). As indicated above, further evaluations of
the releases associated with the North Ramp have been conducted and it was determined there
was limited opportunity for the sources of the releases on the North Ramp to enter the
stormwater facilities and discharge to the Ponds. The primary cause of the release at the North
Ramp was from floor drains that discharged to leach pits either directly or through an oil/water
separator connected to a leaching pit. These releases entered the underlying groundwater and
did not migrate towards the Ponds as indicated on Figure 7

Changes in laboratory instrumentation and methods has allowed for lower reporting limits and
a forensic evaluation of the sediment data was conducted in 2021 and 2022. The evaluation
focused on the ratios of fluoranthene to pyrene and phenanthrene to anthracene to determine
if these ratios were consistent with literature values for vehicle exhaust particles, diesel fuel, or
urban runoff in sediment. As indicated on Tables 1 through 3, the samples were most
consistent with diesel exhaust particles which would be expected in sediments within
stormwater ponds that collect stormwater from runways and parking lot areas. Additional
details on ratios for PAH source identification are included in Appendix A and can help to
identify multiple sources including:

Gasoline Auto Exhaust soot Diesel Engine Soot Diesel Exhaust Particles
Highway Dust Urban Runoff Diesel Fuel
Crude Oils Residential Fuel Oil Coal

The PAHs and lead detected in the sediments are consistent with incidental petroleum residuals
(including the use of leaded gasoline) and/or engine emissions from vehicles or aircraft that
enter the Ponds, outfalls or drainage basins from the Airport’s stormwater management
system. As set forth in 310 CMR 40.0006, petroleum residues that are incidental to the normal
operation of a vehicle and atmospheric deposition of engine emissions are ubiquitous and
consistently present in the environment and are considered Anthropogenic Background.

8.0 RISK CHARACTERIZATION
Pursuant to 310 CMR 40.1056(1)(c), completion of a Risk Characterization pursuant to 310 CMR

40.0900 is not required where concentrations of OHM are consistent with or are at background
levels. Therefore, no risk characterization was completed in connection with RTN 4-28577.
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It should be noted that an Imminent Hazard Evaluation was prepared to satisfy the
requirements of 310 CMR 40.0317 (3). The Imminent Hazard Evaluation was prepared
consistent with 310 CMR 40.0950. The highest detection of PAHs and Lead as indicated on
Tables 1 through 3 was used for the evaluation. As indicated on the Imminent Hazard Sort
Form included in Appendix B, the Hazard Index is less than 1 and the excess lifetime cancer risk
is less than 1 in 100,000. No stressed biota, fish fills, abiotic conditions or other conditions
which produce an immediate or acute impact to freshwater fish were identified. As such, an
Imminent Hazard to Human Health or the environment does not exist based on the levels of
PAHs and lead detected in the sediment.

9.0 MANAGEMENT OF REMEDIAL WASTE
No remediation waste was generated during response actions.
10.0 DATA QUALITY EVALUATION

Pursuant to 310 CMR 40.1056 (2)(k), a Data Usability Assessment documenting that the data
relied upon is scientifically valid and defensible, and is of a sufficient level of precision,
accuracy, and completeness to support the Permanent Solution and a Data Representativeness
Evaluation, documenting the adequacy of the spatial and temporal data sets to support the
Permanent Solution is set forth below.

10.1 Data Usability Assessment

According to MassDEP Policy #WSC-10-320 Compendium of Analytical Methods (CAM), all
response action submittals are required to provide details on any known conditions of findings
which may affect the validity of analytical data, including unsatisfactory analytical results
received on quality assurance / quality control blanks, duplicates, surrogates, or spiked
samples. In accordance with Table 2 of WSC-07-350, CAM compliant data is defined as data
with “Presumptive Certainty” when the analytical results are determined using an “MCP
Analytical Method” that complies with method-specific quality control (QC) requirements, are
reported with a narration of method-specific deficiencies, as necessary, and are reported with
the CAM required deliverables specified in the CAM for MCP analytical data. Samples collected
in 2021 and 2022 that are being relied upon to make the determination of NSR were analyzed
by a MassDEP certified laboratory and in accordance with CAM protocols, where applicable. It is
unclear if the samples collected prior to 2021 were analyzed using CAM methods.

Laboratory analytical data has been evaluated and determined to be usable for the purpose of
supporting this Permanent Solution Statement. No limitations and/or significant qualifications
on the use of the laboratory data used to support this Permanent Solution Statement exist. As
indicated above, the analytical data generated between 2021 and 2022 and used to support the
PSS-NC was generated consistent with CAM protocols. It is unclear if the historical analytical
data (2011 and prior) was generated consistent with CAM protocols. The data collected
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between 2021 and 2022 was used to determine that the release conditions were consist with
Anthropogenetic Background and are discussed in additional detail below.

10.1.1 Field Data Usability Assessment

Table 3 of MassDEP Policy #WSC-07-350 provides the following summary of field quality control
elements to be considered when evaluating the quality of analytical results:

e Sample Procedure

e Sample Containers and Sample Preservation
e Holding Time

e Matrix Spikes/Matrix Duplicates

e Equipment Bland/Trip Blanks

Samples were placed in the appropriate laboratory-provided, pre-cleaned and, as appropriate,
pre-preserved containers. Sample sizes were sufficient, holding times were achieved and
sample collection procedure verified that field quality control (“QC”) requirements were met.
The samples were maintained on ice and transported to the laboratory under chain-of custody
protocol.

As indicated in Table VII A-4 of MassDEP Policy #WSC-CAM, field duplicates, and matrix
spikes/matrix spike duplicates are only mandatory for drinking water samples. Drinking water
samples are defined as samples collected from a public water supply or private water supply
well.

10.1.2 Rejection of Analytical Data as the Result of Gross Failure

None of the analytical data meets the definition of rejected data as defined in Appendix IV of
MassDEP Policy #WSC-07-350.

10.1.3 Data Representativeness and Usability Conclusion

Sediment samples were collected throughout the investigation of the Disposal Site. The
sampling locations were sufficient to delineate the boundaries of the Disposal Site, identify
background conditions, calculate EPCs, identify any potential Hot Spots, identify potential
exposure pathways and receptors, and demonstrate source elimination or control. No
limitations and/or significant qualifications on the use of the laboratory data used to support
this Permanent Solution Statement were identified. All laboratory method detection limits
were sufficient in determining Anthropogenetic Background.

Laboratory analytical data collected throughout the investigation and remediation of the
Disposal Site has been evaluated and determined to be usable for the purpose of supporting
this Permanent Solution Statement.
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10.2 Representativeness Evaluation

According to Section 6.0 of MassDEP Policy #WSC-07-350, the Representativeness Evaluation
determines whether the data set sufficiently characterizes conditions at the Disposal Site and
supports a Conceptual Site Model. The Representativeness Evaluation determined whether
there is enough information from the right locations, both spatially and temporally, to support
the Permanent Solution, and should:

e Demonstrate the adequacy of cumulative data to characterize the nature and extent of
contamination at the Disposal Site, the risk to health, safety, public welfare and the
environment and the elimination/control of contaminant source areas; and Identify
inconsistent and incomplete information and sources of uncertainty, and justify why
such inconsistent information, data gaps, or uncertainty are not sufficient to undermine
the Permanent Solution opinion.

10.2.1 Use of Field Screening Data

Field screening data was not necessary for this investigation. Sediment sample locations were
determined based on stormwater discharge locations and were collected spatially to determine
the extent of impact. Sediment samples were submitted to a Massachusetts certified
laboratory using CAM methods for analysis of contaminants of concern.

10.2.2 Sampling Rationale

The media and locations sampled during the investigation of the Disposal Site were appropriate
to support the conclusions of the Permanent Solution and satisfy the requirements of Table 1 of
WSC-07-350. Samples were collected from both sediment areas in the ponds impacted by
stormwater run-off from paved and unpaved areas. The sampling locations were sufficient to
delineate the boundaries of the Disposal Site, identify background conditions, calculate EPCs,
identify any potential Hot Spots, identify potential exposure pathways and receptors, and
demonstrate source elimination or control.

10.2.3 Number, Spatial Distribution, and Handling of Samples

More than 61 sediment samples and 21 groundwater samples were collected for laboratory
analysis. The sampling targeted locations that received stormwater run-off from paved and
unpaved areas. Field samples were collected in accordance with standardized and accepted
protocols. The receiving laboratory reported that samples were received in acceptable
condition, appropriately preserved, and that no holding times were exceeded.

10.2.4 Temporal Distribution of Samples

Based upon the release conditions at the Disposal Site, the temporal distribution of soil samples
is suitable for providing representative data of the Disposal Site conditions.
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10.2.5 Critical Samples

Consistent with WSC-07-350, a critical sample is a sample for which a usable result is necessary
to support a conclusion that the response action objectives have been met (i.e., absent a usable
result for such sample, it cannot otherwise be demonstrated that the objective has been
achieved). No critical samples were identified or are necessary to support the Permanent
Solution with No Conditions.

10.2.6 Completeness

Based on a review of the analytical data generated, verification that all surrogate recoveries
were within the appropriate quality control limits, and that presumptive certainty has been
achieved for all laboratory analytical data, the completeness of this project is 100 percent.

10.2.7 Inconsistency and Uncertainty

No inconsistent or uncertain information was identified or disregarded in reaching a conclusion
that site investigation and remedial activities were sufficient to support a Permanent Solution
with No Conditions for the Disposal Site.

10.2.8 Representativeness Summary

In summary, the field screening and analytical data collated at the Disposal Site are considered
representative of Disposal Site conditions and are suitable for assessing risk in support of the
PSS-NC.

11.0 EVALUATION OF THE PERMANENT SOLUTION CRITERIA

Pursuant to 310 CMR 40.1040(1), a Permanent Solutions shall apply where the following
conditions exist.

(a) A level of No Significant Risk, as specified in 310 CMR 40.0900, exists or has been achieved.
As set forth in Section 3.3, a level of NSR has been achieved at the Disposal Site.

(b) All sources of OHM impacts have been eliminated or controlled, as specified in 310 CMR
40.1003(5)(a) and (b).

As indicated above, the OHM detected in sediment at the Airport is consist with Anthropogenic
Background. Since 2011, 100% of the stormwater discharging to the ponds has been treated by
Vortechs® hydrodynamic separators. Calculated TSS removal rates for these water quality units
range from 81% to 87% with TPH removal at 67%.
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(c) Control of plumes of dissolved OHM in groundwater and vapor-phase OHM in the vadose
zone has been achieved as specified in 310 CMR 40.1003(6)(a).

As indicated above, groundwater has not been impacted by the release and conditions are
consist with Anthropogenic Background.

(d) NAPL, if present, has been addressed as specified in 310 CMR 40.1003(6)(a).
NAPL has not been identified at the Disposal Site.
(e) All threats of release have been eliminated.

No threats of release, pursuant to 310 CMR 40.0006, have been identified within the Disposal
Site boundary.

(f) The level of OHM concentrations in the environment have been reduced to as close to
background levels as feasible, as specified at 310 CMR 40.1020.

As indicated above, the OHM detected in sediment at the Airport is consist with Anthropogenic
Background.

Pursuant to 310 CMR 40.1041(1), a Permanent Solution with No Conditions shall apply where
the following conditions exist.

(a) Disposal Sites or portions of a Disposal Site where the requirements of 310 CMR 40.1040(1)
have been achieved;

As set forth above, the requirements of 310 CMR 40.1040(1) have been achieved within the
Disposal Site, which is subject to the PSS-NC.

(b) Concentrations of OHM do not exceed an applicable UCL in soil or groundwater listed at 310
CMR 40.0996(6);

As set forth above, sediment and groundwater do not exceed UCLs, and OHM detections are
consist with Anthropogenic Background conditions.

(c) Disposal Sites or portions of a disposal Site where a level of NSR exists and will be maintained
for all current and foreseeable future use of the Site, without relying upon:

1. assumed limitations on current or future Site activities, uses or conditions, that require an
Activity and Use Limitation, as specified in 310 CMR 40.1012(2); or

2. assumed limitations on current or future Site activities, uses or conditions, that do not require
an Activity and Use Limitations pursuant to 310 CMR 40.1013; and
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Pursuant to 310 CMR 40.1013(1)(d), the Permanent Solution does not require an AUL and no
assumed limitations on current or future activities at the Disposal Site have been made.

(d) Sites where response actions have eliminated all threats of release and no release of OHM to
the environment has occurred.

As set forth above, no threats of release were identified within the Disposal Site.
12.0 PUBLIC INVOLVEMENT
Pursuant to 310 CMR 40.1403 (3)(f), the Chief Municipal Officer and the Board of Health of the

Town of Barnstable have been notified of the availability of the PSS-NC. A copy of the
notification is provided at Appendix C.

Cape Cod Gateway Airport 19 Horsley Witten Group, Inc.
PSS-NC November 2023



FIGURES

FIGURES

1- USGS Locus Map

2- Disposal Site Map

3- Stormwater Drainage Map

4- Sediment Sampling Locations — Lewis Pond

5- Sediment Sampling Locations — Upper Gate Pond
6- Sediment Sampling Locations — Mary Dunn Pond
7- Estimated Groundwater Flow Direction

8- Monitoring Well Locations

9- Priority Resource Map (Lewis Pond)

10- Priority Resource Map (Upper Gate Pond)



[Upper Gate Pond |

Document Path: H:\Projects\HYA\11072 (697 Barnstable Airport)\GIS_Maps\Maps\USGS_Locus_20130815.mxd

Legend

G Airport Property Line

*Hyannis Topographic Quadrangle

I \liles
0.5

USGS Locus Map
Cape Cod Gateway Airport
Hyannis, MA

Date: 4/17/2018 Figure 1



bmassa
Callout
Lewis Pond

bmassa
Callout
Upper Gate Pond


Mary Dunn

Pond
%
2
5/
1N
\029 - - q/b‘
Disposal Site Boundary| o
)
N\
SO
<&
Lewis

Upper Pond
Gate

Pond

Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP,
swisstopo, and the GIS User Community
Document Path: H:\Projects\HYA\11024 BMA Risk Assessment\GIS\Maps\ERC\20150515_MonWellLocs.mxd
N ;
Legend MassGIS, April 2014

Disposal Site Boundary

Disposal Site Map

Cape Cod Gateway Airport
0 600 Hyannis, MA

H

1" = 600 feet Date: 5/15/2014 Figure2



Bryan.Massa
Polygon

Bryan.Massa
Polygon

Bryan.Massa
Rectangle

Bryan.Massa
Callout
Disposal Site Boundary

Bryan.Massa
Arrow


H:\Projects\HYA\14105 BMA On-Call Eng Services\SWPPP\Drawings\Current Drainage Plan\151229 - Drainage Plan.dwg

printed: 01/16/20 by In

last modified: 01/16/20

=

/

RW624-32 LCB&JGDC)
o

_ \ / /
.. ~ 1\ ” I/
- — o = (y___ B}
N~ e -

,/ //
(

[

‘ ;

81

i3

%VORTECHS WATER,
ALTY UNIT
\

[FIvania3

o—.

3daH

AN
N
v

JouTFAL A

- (©utfall F)
~ [Sediment Sample

- T / N N ( ? %
g DRAINAGE AREA C /
_DRAINAGE AREA E G : SR y ZEat
W ——— A . % ) 87 RWe24-28C3s / i//kwg ' ARwe
o e ot ’45:/ wsz4—29/;1/
o TN — | UNDERGROUND \ P p S X 7 / INFILTRATION BASIN
. INFILTRATION BASN | & Qe yd /4 d RW624-26CBy” i /
. \ ) 57 S % G,//
\\\\ &)> @ Q \\i\ /// \@QS”/ L P b( .
AN \Rvn 3-13CB . ’\@/ f”'/// /W/G - qg /
% v VORTECHS WATER &5 A e /
N\ > N\ & RW624—24CBy’ ,/ - .
\ \ 87 i S /// $
N\ . \s?/ yd 3/ -\%
— \% z N b, We24—40C
RW1533—53CB \\\ & P s //// /%/ \\)éﬁ 7

\, a®
N oy 7
\ s
N AT
X Iy / 74
RW624~G3DMHVORTESH PN RW624-21CBy W624-22 7
X 7 i 7 / N
N 7 . //
N 7 7 / 3 //
/ Z

= T-190MH

7N / 7 I/ ‘//
- 7 / /// l‘
)
’ q% ~ y Y / /
== | . ’
—a i ) _% // //
= — “ T = ? Z / // ; Fe /
L — -y B 7 y v
—_— - \ y Z o e / / 74
e ) e > 7.\ // / V. /, /
I FeE—=2Y p1eomH - - y N Y '/ ; /./ A
D-17CB ====-= = /// | a7 7 // s / ~_
: T A | 0 /4 / o oy A
| ) R e‘ / 4 /
L DRAINAGE &) s 7 \ Y1
: & & - - //// e
i GaaIBN "o e \ e N\ DRAINAGE A
- _Fgr—ag’nn // \ e \ AN
| ( |
’H”//// Yy’ | . N -
\ @ - 1// ~ Tk .
£

4

/ | /// 7

NBERGROUND RECHARGE —
TRUCTURE -
-~

R—19 LCBAGDCY S
[ ER-20 LCBKUGDO) ¢

93
A K
/7) N
/)
f 74 BN /
/) -
/ \ X
/

4
- T®fi30cB

- %731 MH VORTELY \ /
J4 s

. ( = Dy K , \ ~ \ “ ‘
N e, % FIE ‘ e ¢ S ‘ ’ R 4 e
. | e N G NN \ ¥ \/ u“ s &
ERREN N ® o N B //;/_ 490 3 RS RN w 2\ 2 2 A W624-56CB > \
i = . 0] LAy, N RS e 5 ’ L

s 4

/ \\ i ) A~
) | ‘ AN / N

- “w(RW624—55CB
DRAINAGE / X

= < WRW624-54CB
s o, 0/WS AND
e~ : PUMP STATION
> N @
AREA O L AN
/ 5 W :

B
T—54CB}§ _55DMH

\‘\" 2
4
Bl T-59DMH i

T_sl%!ﬁy T—SODMH—VEIRT H

‘é- i {
S ee L ? g/ @ . /\\ 1/ I e
T Hy —" 7 RW624-1LCBAGICY N ~ \\ \V .

™~

/ /
/ /
J /@]‘;

W
\

O

&

INAGE AREA

\\

BISTT?%TQE‘LQ
c nT-23D
(\

Ip M
W77

| =\ T-19DMH

RW1533—-26ACB <

RW1533—26CB¢<U

3.
5 =
3LIJ
)
(0]
e
O

Q » -
c -
= S &=
O3S s O
(O R -
®
iy
c .
Qg5 & L
....EUM ®
=55 88 5 =
E o933 |
€3 <>H-D
S WS SS9
OO < QW Yo
VD358 S
-_— ] S o™ o
1] QO 1 ~
NSSSSTVU® =
C5S32399 o)
.,_§°~ccoco N
om mtll N
2 s o |
I O TOO © T
nw3IdanNnLWL |o

P

=

C

©

o

v

[T

©

o

@©

(o}

o

o

cC |l c |l c | c C
O |lc | ©|®© ©
oo |a & o
%(D(D(D (0]
TR o @R
cle lcle o2 0|c
S & € € 5 3 3|8
olala a2 22 a4
0|lolo|o |k kg
== |2 |2 g |0|a|"
glelele oD ialg
T | © | ®© | ®© ol | ®
2888 23228
S oo P 0|5
d | g |lalal 47240

w|m
EEEIEIEEE:
~ I x|=

T T || I

2%@@60005
O:Nc\lmmﬁu‘—?s‘l’

BN S5 %8Rs

'Sﬁ&&évxmﬁﬁ

E?éﬁ@@él@l@@@

— ‘ | \\ (] T\ B Z . S\ : A\ ;\:; [ N _ ” \ ) : ) 2y \:
Ao VS o \ B) /N e = = = | Supndb ‘N7 \ LEGEND AIRPORT BUILDINGS /AREAS TABLE
) L. , ' \ 7~/ /) k . 22 2 > NP 7 / ) RW1533-29 RW1533-29 CB: Catchbasin NO. BUILDING
- . . 1 RECTRIX AERODOME CENTER HANGAR
~ ( /o SN RW15833-29 LCB: Leaching Catchbasin 2 CAPE AIR/NANTUCKET AR HANGAR
R pwssseics 25 NIV | RW1533-29 LCB/RD: Leaching Catchbasin / Roof Drain 3 SRIEFIN AVIONICS
Ms-37ALCE N el 7 N RW1533—-29 LCB/UGDC: Leaching Catchbasin with Underground 2 GRIFFIN AVIONICS FUEL STATION
Memass e k2N N\ | “ Discharge Chamber 5 SPECIALIZED AUTOMOTIVE
B RW15833—-29 LB: Leaching Basin with No Catchment
N 7 7, iy A O/WS. Ol Water Separator 6 HANGAR 2 — CAPE AR / AIRPORT MAINTENANCE
| \ . ¢;/// £ , , 7 GATE F FUEL FARM
SN = , f _ / JANS | = Airport Property Line 8 HANGAR BUILDING (VACANT)
.\1{\ ",":}. /T BIO: Bioretention Basin 9 ALLIES AR
N S Ny Y/ RS T31 VORTECH: CONTECH Water Quality Structure 0 AN TERMINAL BOILDING
' ’ 1 MAIN_TERMINAL GENERATOR
12 AR TRAFFIC CONTROL TOWER (ATCT)
13 SOUTH RAMP DEICING PAD
14 AIRPORT ARFF/SRE FACILITY
15 RECTRIX/AIR_CAPE COD
16 RECTRIX/AIR CAPE COD FUEL FARM
17 AIRPORT LIGHTING VAULT
18 BMA T—HANGAR
19 AMA NANTUCKET INC.
NOTE: 20 CAPEFLIGHT INSTRUCTION
21 HYANNIS HANGAR LLC
All locations of buildings, utilities, and surface features 22 HEXAGON HANGAR
derived from Town of Barnstable, Massachusetts, 23 KINGSBURY AVIATION (BUILDING 1)
\ e Geogrophic Information System. Location and nature of 24 KINGSBURY AVIATION (BU|LD|NG 2)
T—SSC%\; stormwater utilities based upon data provided by Edwards 25 STEAMSHIP AUTH. PARKING LOT
B ' T—59DMH and Kelcey Barnstable Municipal Airport Drainage Plan .
T-57CB% 8", T-60DMH-VORTECH (07/07), and field inspection of select utilities by Horsley 26 HERTZ CAR WASH
Witten on July 15, 2008. 27 AVIS CAR WASH
& 28 BUDGET TRUCK RENTAL
INFILTRA ON —
BASIN :]f
: o GRAPHIC SCALE
RW624—1LCBCUGDC){
250 0 125 250 500 1000
f//:;/,j,//
S ( IN FEET )

Project Number:

14105

Figure:

Figure 3


Bryan.Massa
Callout
Outfall Plaza (Outfall F) Sediment Sample

Bryan.Massa
Callout
Outfall J Sediment Sample


Lewis
Pond

f;mms/d/ﬂp
:{/moum

Ys

LP-3
-k\
LP 3
LP-4 "
L LP-FAR P2
\
LP 4
LP-6
LP-5 LP 6~
LP5
-LI-i_Y +LP8
LP7
¢ LP-DEEP
LP9
LP-9
LP 10
1 P 1\3_ LP-EP1
LP-10 ‘\‘omrann D

LP-1 LP E1 & E2

Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community

Legend N
Cape Cod Gateway Airport  ———]
Property Boundary 0 F40t 80
ee
Surface Water and Disposal Site Boundry Sediment Sampling Locations
®  Stormwater Outfalls -+ 02/16/2011 Sediment Sampling Lewis Pond
Locations Cape Cod Gateway Airport
05/04/2004 Sediment Sampling Location . . P H ; MX\ P
‘ 10/20/2005 Sediment Sampling Locations 08/02/2021 Sediment Sampling yenms
i i [ i
Locations Date: 6/8/2023 Figure 4
Path: K:\Projects\HYA\21083 FY22 On-Call Services\GIS\Maps\211004_LewisPond_SamplingLocations.mxd




UG-2A Upper Gate .
Outfall A UG-2B Pond
UG-11 UG-11B H
UG-11A
+
¢ UG11
UGA
+
+
Ue10  Tyas UGS
+
UuGc7
+
UG 6
ues . 4
K UG 4 T
UG DEEP UG FAR
+
+ UG5
UG 2
_I_UG 1
UGB 4 ' 4UGC
@
Outfall B Outfall C
UG_lSource: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community
Legend N
I—'__l Cape Cod Gateway Airport e —]
Property Boundary 0 40 80
fj‘, Surface Water and Disposal Site Boundry Feet Sediment Sampling Locations
05/04/2004 Sedi S ing L _ Locations Cape Cod Gateway Airport
ediment Samplin ocation i
‘ 10/20/2005 Sedi ‘s pI' 9 Locat 08/02/2021 Sediment Sampling Hyannis, MA
ediment samplin ocations i
piing Locations Date: 6/8/2023 Figure 5
Path: K:\Projects\HYA\21083 FY22 On-Call Services\GIS\Maps\211004_UpperGate_SamplingLocations.mxd




Mary
Dunn
Pond

MD 8
+
+MD 7
+MD 9
MD-2
MD 6
MD 10
+
MD4  MD-1 + MD-DEEP
& -I\
MD 1 \
MD 1 MD 5+
+ mpD 2
MD-3
MD 4 /F
MD-4
MD 3
Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community
Legend N
Cape Cod Gateway Airport
Property Boundary
s Surface Water 0 85 170 | Sediment Sampling Locations
Feet Mary Dunn Pond

-¢- 10/20/2005 Sediment Sampling Locations

08/02/2021 Sediment Sampling

Locations
+

2/16/2011 Sediment Sampling Locations

Cape Cod Gateway Airport
Hyannis, MA

Date: 6/8/2023 Figure 6

Path: K:\Projects\HYA\21083 FY22 On-Call Services\GIS\Maps\211004_MaryDunn_SamplingLocations.mxd




32

* Cape Cod Commission (CCC) Groundwater Contours

Eiredlnaining|

i WAcademy,
Roak

[Pond]

brad)

VD4

= ME8

o\‘l\

Legend

%  Drinking Water Wells

Barnstable Municipal
Airport Property
Boundary

“\_~ Groundwater Contours

Disposal Site Boundary

1in =750 feet

Estimated Groundwater
Flow Direction
Cape Cod Gateway Airport
Hyannis, MA

Date: 10/30/23 Figure 1




MARY DUNN WELL # 2

MARY DUNN WELL # 1
Mary Dunn
Pond
%,
2,
2
i/
1N
N >
@l
>
Q$
)
Q
HW-4018 & HW-401D  AIRPORT # 1
Lewis A

Upper Pond

Gate

Pond A

HW-402
HW-404 A
A HW-403
Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP,
swisstopo, and the GIS User Community
Document Path: H:\Projects\HYA\11024 BMA Risk Assessment\GIS\Maps\ERC\20150515_MonWellLocs.mxd
Legend *MassGIS, April 2014
A Monitoring Wells Installed by HW on March 31, 2011
Public Water Supplies* N
Monitoring Well Locations
Barnstable Municipal Airport
0 600 Hyannis, MA

H

1" = 600 feet Date: 5/15/2014 Figure 8




10/27/23, 10:15AM

MassDEP Phase 1 Site Assessment Map

MassDEP - Bureau of Waste Site Cleanup
Phase 1 Site Assessment Map: 500 feet & 0.5 Mile Radii

The information shown is the best available at the

Site Information
AIRPORT ROAD BARNSTABLE, MA

date of printing. However, it may be incomplete. The
responsible party and LSP are ultimately responsible
for ascertaining the true conditions surrounding the

MassDEP

site. Metadata for data layers shown on this map can

NAD83 UTM Meters:
4613999mN , 393497mE (Zone: 19)
October 27, 2023

be found at:

geoqraphic-intormation,

SMALT, POND

4020000-021

Department of Environmental Protection

https://www.mass.gov/orgs/massgis-bureau-of-

ISRAEL POND

LAMSON PONT

4020004-09G

FLINTROCK POND

LITTLE ISRAEL POND

4W0tia-05G

UPPER
GATE
POND

IND

Roads: Limited Access, Divided, Other Hwy, Major Road, Minor Road, Track, Trail

Boundaries: Town, County, DEP Region; Train; Powerline; Pipefine; Aqueduct
1ifFc
Basins: Major,PWS; Streams: Perennial, Intermittent, Man Made Shore. Dam

Aquifers: Medium Yield, High Yield, EPA Sole Source | ” ”
Non Potential Drinking Water Source Area: Medium, High (Yield)...|

https://maps.massgis.digital. mass.gov/images/dep/mcp/mcp.htm

402000.4"05

MARY DIJNNPOND

:07Gj\ \
1020J304-02G
500 m
1000 ft
PWS Protection Areas: Zone I, IWPA, Zone A NwaY/ /X1 -l

71

Hydrography: Open Water, PWS Reservoir, Tidal Flat | | 2

Jm

Wetlands: Freshwater, Saltwater, Cranberry Bog |

| NHESP Pri-Hab of Rare Species; Vernal Pnnh Cert PotentialL 5 J

IIM M Solid Waste Landfill; PWS: Com. GW,SW.Emerg.,Non-Com.K5SS © © @ ©

Figure 9
11



10/27/23, 10:15AM MassDEP Phase 1 Site Assessment Map

MassDEP - Bureau of Waste Site Cleanup
Phase 1 Site Assessment Map: 500 feet & 0.5 Mile Radii

The information shown is the best available at the

Site Information: date of printing. However, it may be incomplete. The
responsible party and LSP are ultimately responsible aSS
BARNSTABLE ROAD BARNSTABLE, MA for ascertainingf the trueI conditions surrounding the
site. Metadata for data layers shown on this map can Commonwealth of Massachusetts
NAD83 UTM Meters: . - -
4613974mN , 3931§7mE (Zone: 19) be found at: Department of Environmental Protection

October 27,2023 https://www.mass.gov/orgs/massgis-bureau-of-

geoqraphic-intormation
SMALL POND ISRAEL1 POND

4020000-02G
4020D04-D9G

FLINTROCK POND
LITTLE ISRAEL POND

402' 1004)50 4020.iW0ﬁ/\

IMO5G.
*'TUichs
4020004- 04G
SREER\
POND\\\ MARY DIVjNPOND

Xirpcri ho.ap-
PLANT.ROAD

AAUSTAHLE ri

FRLSH POND.

40200044670/ \

2"40200M4.0213

500 m
1000 ft
Basins: Major,PWS; Streams: Perennial, Intermittent, Man Made Shore. Dam FEMAIOOyr Floodplain: Protected Open Space: ACEC s+ .| e lt ‘.‘.‘. p i 7, |
Aquifers: Medium Yield, High Yield, EPA Sole Source | | I | NHESP Pri-Hab of Rare Species: Vernal Panh Cert Potentiall? 5 J
Non Potential Drinking Water Source Area: Medium, High (Yield)...| IM M Solid Waste Landfill; PWS: Com.GW,SW.Emerg.,Non-Com.K5SS © © @ ©

Figure 10

https://maps.massgis.digital. mass.gov/images/dep/mcp/mcp.htm 1/1



TABLES

Table 1
Table 2
Table 3
Table 4
Table 5

Lewis Pond Sediment Data

Upper Gate Pond Sediment Data
Other Permitted Outfall Sediment Data
2011 Groundwater Sampling Results
Mary Dunn Pond Sediment Data



Table 1 - Lewis Pond Sediment Data (Lead and PAHs Only)

SAMPLE ID: HYASI** LP-EP1 LP-EP1 LP-EP2 | LP-DEEP | LP-FAR
COLLECTION DATE: 10/1/2001 5/4/04 10/20/05 10/20/05 10/20/05 10/20/05
ANALYTE S;&l;’FPLEt ];EPTI-.I: = Unknown Unknown Unknown Unknown | Unknown | Unknown
ediment Screening er
Values S-UGW-1 S-1/IGW-3 Concel:l':ration Sample Results (ug/kg)
(ug/kg) (ug/ke) (ug/ke) Limit (ug/kg)

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene NA 700 300,000 5,000,000 ND 2,000 U 46 U 48U 478 U 80U
|Acenaphthene NA 4,000 1,000,000 10,000,000 ND 2,000 U 46U 48U 478 U 80U
Acenaphthylene NA 1,000 10,000 10,000,000 ND 2,000 U 46 U 48U 478U 80U
|Anthracene 57 1,000,000 1,000,000 10,000,000 ND 2,000 U 89 85 478 U 80U
Benzo(a)anthracene 110 7,000 7,000 3,000,000 ND 2,000 U 633 726 478 U 169
Benzo(a)pyrene 150 2,000 2,000 300,000 ND 2,000 U 1,070 1,150 478 U 197
Benzo(b)fluoranthene NA 7,000 7,000 3,000,000 ND 2,000 U* 1,210 1,210 478 U 196
Benzo(ghi)perylene NA 1,000,000 1,000,000 10,000,000 ND 2,000 U 661 528 478 U 80U
Benzo(k)fluoranthene NA 70,000 70,000 10,000,000 ND 2,000 U 1,200 1,280 478 U 193
Chrysene 170 70,000 70,000 10,000,000 ND 2,000 U* 1,020 1170 478 U 201
Dibenzo(a,h)anthracene 33 700 700 300,000 ND 2,000 U 247 204 478 U 80 U
Fluoranthene 420 1,000,000 1,000,000 10,000,000 270 3,400 J 2,180 2130 478 U 329
Fluorene 77 1,000,000 1,000,000 10,000,000 ND 2,000 U 46 48 478 U 80U
Indeno(1,2,3-cd)pyrene NA 7,000 7,000 3,000,000 ND 2,000 U 7457 611 478 U 80U
Naphthalene 180 4,000 500,000 10,000,000 ND 2,000 U 46U 48U 478 U 80U
Phenanthrene 200 10,000 500,000 10,000,000 ND 2,000 U* 770 938 478 U 80U
Pyrene 200 1,000,000 1,000,000 10,000,000 250 2,590J 1,670 1,720 478U 257
Total Lead
Lead, Total [ 130,000 [ 200000 | 200000 | 6,000,000 85,000 | 333,000 162,000 | 121,000 | 223,000 | 104,000
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Table 1 - Lewis Pond Sediment Data (Lead and PAHs Only) Continued

SAMPLE ID: LP1 LP2 LP3 LP4 LP5 LP6 LP7 LP8 LP9 LP10

COLLECTION DATE: 2/16/11 2/16/11 2/16/11 2/16/11 2/16/11 216/11 | 2/16/11 | 2/16/11 | 2/16/11 | 2/16/11

SAMPLE DEPTH: 0-1.5' 0-1.5' 0-1.5' 0-1.5' 0-1.5' 0-1.5' 0-1.5' 0-1.5' 0-1.5' 0-1.5'

ANALYTE . .
Sediment Screening S-1/GW-1 S-1/GW-3 Upper )
Values (ug/kg) (ug/ke) C(?nc.entratmn Sample Results (ug/kg)
(ug/kg) Limit (ug/kg)

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene NA 700 300,000 5,000,000 806 U 2,990 U 3,650 U 3,600U [ 4,130U [ 3,540U [ 4,160U [ 3,750U [ 2,950U | 921U
Acenaphthene NA 4,000 1,000,000 10,000,000 806 U 2,990 U 3,650 U 3,600U | 4,130U | 3,540U [ 4160U [ 3,750U | 2,950U | 921U
Acenaphthylene NA 1,000 10,000 10,000,000 806 U 2,990 U 3,650 U 3,600U | 4,130U | 3,540U [ 4,160U [ 3,750U [ 2,950U | 921U
Anthracene 57 1,000,000 1,000,000 10,000,000 806 U 2,990 U 3,650U 3,600U | 4,130U | 3,540U [ 460U [ 3,750U | 2,950U | 921U
Benzo(a)anthracene 110 7,000 7,000 3,000,000 806 U 2,990 U 3,650 U 3,600U | 4,130U | 3,540U [ 4,160U [ 3,750U | 2,950U | 921U
Benzo(a)pyrene 150 2,000 2,000 300,000 404 U 1,500 U 1,830 U 1,810U [ 2,070U 1,770U | 2,000U | 1,880U | 1480U | 462U
Benzo(b)fluoranthene NA 7,000 7,000 3,000,000 806 U 2,990 U 3,650 U 3,600U | 4,130U | 3,540U [ 4,160U [ 3,750U | 2,950U | 921U
Benzo(ghi)perylene NA 1,000,000 1,000,000 10,000,000 806 U 2,990 U 3,650 U 3,600U | 4,130U | 3,540U [ 4160U [ 3,750U | 2,950U | 921U
Benzo(k)fluoranthene NA 70,000 70,000 10,000,000 806 U 2,990 U 3,650 U 3,600U | 4,130U | 3,540U [ 4,160U [ 3,750U | 2,950U | 921U
Chrysene 170 70,000 70,000 10,000,000 404 U 1,500 U 1,830 U 1810U [ 2,070U | 1,770 U [ 2,090U | 1,880U | 1,480U | 462U
Dibenzo(a,h)anthracene 33 700 700 300,000 404 U 1,500 U 1,830 U 1,810U [ 2,070U | 1,770 U [ 2,090U | 1,880U | 1,480U | 462U
Fluoranthene 420 1,000,000 1,000,000 10,000,000 806 U 2,990 U 3,650 U 3,600U | 4,130U | 3,540U [ 4160U [ 3,750U | 2,950U | 921U
Fluorene 77 1,000,000 1,000,000 10,000,000 806 U 2,990 U 3,650 U 3,600U | 4,130U | 3,540U [ 4,160U [ 3,750U [ 2,950U | 921U
Indeno(1,2,3-cd)pyrene NA 7,000 7,000 3,000,000 806 U 2,990 U 3,650 U 3,600U | 4,130U | 3,540U [ 4160U [ 3,750U | 2,950U | 921U
Naphthalene 180 4,000 500,000 10,000,000 806 U 2,990 U 3,650 U 3,600U | 4,130U | 3,540U [ 4,160U [ 3,750U [ 2,950U | 921U
Phenanthrene 200 10,000 500,000 10,000,000 806 U 2,990 U 3,650 U 3,600U | 4,130U | 3540U [ 4160U [ 3,750U | 2,950U | 921U
Pyrene 200 1,000,000 1,000,000 10,000,000 806 U 2,990 U 3,650 U 3,600U | 4,130U | 3,540U [ 4,160U [ 3,750U [ 2,950U | 921U
Total Lead
Lecad, Total 130,000 [ 200000 | 200000 | 6,000,000 325000 | 95,600 49,000U | 52,600 [ 51,000U | 106,000 [ 58,200 U [ 46,500 U | 41,500 U [ 14,200 U
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Table 1 - Lewis Pond Sediment Data (Lead and PAHs Only) Continued

SAMPLE ID: LP-1 LP-COMP 1°| LP-COMP 2"° LP-3 LP-4 LP-5 LP-6 LP-7 LP-9 LP-10

COLLECTION DATE: 8/2/2021 8/2/2021 8/2/2021 8/2/2021 8/2/2021 8/2/2021 | 8/2/2021 | 8/2/2021 | 8/2/2021 | 8/2/2021

SAMPLE DEPTH: 0-2' 0-2' 0-2' 0-2' 0-2' 0-2' 0-2' 0-2' 0-2' 0-2'

ANALYTE . .
Sediment Screening S-1/GW-1 S-1/GW-3 Upper )
Values (ug/kg) (ug/ke) C(?nc.entratmn Sample Results (ug/kg)
(ug/kg) Limit (ug/kg)

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene NA 700 300,000 5,000,000 30U 210 200U 150 U 230U 180 U 320U 120U 300U 86 U
|Acenaphthene NA 4,000 1,000,000 10,000,000 30 21U 200U 150U 230U 180U 320U 120U 300U 86U
Acenaphthylene NA 1,000 10,000 10,000,000 74 57 200U 150 U 230U 180 U 320U 120U 300U 86U
|Anthracene 57 1,000,000 1,000,000 10,000,000 1,300 65 200U 150U 230U 180U 320U 120U 300U 86U
Benzo(a)anthracene 110 7,000 7,000 3,000,000 920 440 320 230 230U 230 320U 320 410 300
Benzo(a)pyrene 150 2,000 2,000 300,000 1,300 600 320 300 230U 280 320U 430 750 510
Benzo(b)fluoranthene NA 7,000 7,000 3,000,000 2,200 1,000 500 600 360 490 520 750 1,600 990
Benzo(ghi)perylene NA 1,000,000 1,000,000 10,000,000 1,200 490 220 270 230U 240 320U 350 800 470
Benzo(k)fluoranthene NA 70,000 70,000 10,000,000 660 350 200U 150 230U 180 U 320U 220 400 260
Chrysene 170 70,000 70,000 10,000,000 1,400 660 360 350 250 340 350 490 980 610
Dibenzo(a,h)anthracene 33 700 700 300,000 230 100 200U 150U 230U 180 U 320U 120U 300U 96
Fluoranthene 420 1,000,000 1,000,000 10,000,000 2,800 1,200 550 630 580 600 790 860 2,100 1,200
Fluorene 77 1,000,000 1,000,000 10,000,000 46 32 200U 150U 230U 180 U 320U 120U 300 90
Indeno(1,2,3-cd)pyrene NA 7,000 7,000 3,000,000 1,400 550 240 330 230U 290 330 430 940 580
Naphthalene 180 4,000 500,000 10,000,000 30U 210 200U 150 U 230U 400 320U 120U 300U 86U
Phenanthrene 200 10,000 500,000 10,000,000 1,200 500 240 280 350 300 410 380 980 550
Pyrene 200 1,000,000 1,000,000 10,000,000 2,400 910 470 500 460 500 600 700 1,600 930
Polycyclic Aromatic Hydrocarbons Ratios''
Fluoranthane to Pyrene Ratio (diesel exhaust particles is 0.25 to 1.38, diesel fuel is 0.38, urban runoff is 0.23 to 117 132 117 1.26 1.26 1.20 132 123 131 1.29
1.07 and gasoline exhaust particles is 0.90 )
Phenanthrene to Anthracene Ratio (diesel exhaust particles is 1.3 to 78, diesel fuel is >800, urban runoff is 0.92 769 240 3.73 3.04 3.33 256 6.33 6.53 12.79
0.56 to 1.47, and gasoline exhaust particles is 1.79)
Total Lead
Lead, Total [ 130,000 [ 200,000 200,000 6,000,000 | 14800 [ 107,000 | 196,000 | 198,000 [ 184,000 | 241,000 [ 119,000 | 371,000 | 108,000 | 240,000

1. Italic indicates analyte exceeds Revised Sediment Screening Values, Massachusetts Department of Environmental Protection, 2005.
2. Bold Indicates analyte exceeds Method 1 Soil Standards, 2019 Massachusetts Contingency Plan.
3. Jindicates value is estimated and is above the laboratory method detection limit and below the laboratory reporting limit.

4. U indicated result is less than the laboratories reporting limit

5. * indicates estimated value due to laboratory quality control issues

6. ug/kg indicated microgram per kilogram

7. ND indicates not detected, laboratory detection limit unknown
8. ** indicates sample locaiton is unknown.

9. LP-COMP 1 is a composite of LP-1, LP-10, LP9, and LP7.
10. LP-COMP 2 is a composite of LP-3, LP-4, LP5, and LP6.

11. PAH ratios obtained from Ecological Risk Assessment of Polycyclic Aromatic Hydrocarbons in Sediment: Identifying Sources and Ecological Hazard, Neff etal, 2004
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Table 2 - Upper Gate Pond Sediment Data (Lead and PAHs only)

SAMPLE ID: HYAS2** UG-1 UG-2A UG-2B UG-A UG-B
COLLECTION DATE: 10/1/2001 5/4/04 5/4/04 5/4/04 10/20/05 10/20/05
ANALYTE SAMPLE DEPTI:I: Unknown [ Unknown | Unknown | Unknown | Unknown | Unknown
Sediment Screening S-1/GW-1 S-1/GW-3 Upper .
Values Concentration Sample Results (ug/kg)
(ug/kg) (ug/kg) (ug/kg) Limit (ug/kg)

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene NA 700 300,000 5,000,000 ND 2,790 U 476 U 2,620 U 31U 310
Acenaphthene NA 4,000 1,000,000 10,000,000 ND 2,790 U 476 U 2,620 U 31U 31U
Acenaphthylene NA 1,000 10,000 10,000,000 ND 2,790 U 476 U 2,620 U 37 310
Anthracene 57 1,000,000 1,000,000 10,000,000 1,000 2,790 U 476 U 2,620 U 55 31U
Benzo(a)anthracene 110 7,000 7,000 3,000,000 4,100 2,790 U 476 U 2,620 U 428 265
Benzo(a)pyrene 150 2,000 2,000 300,000 4,700 2,790 U 476 U 2,620 U 538 343
Benzo(b)fluoranthene NA 7,000 7,000 3,000,000 5,900 3,960 J 476 J 2,620 U* 495 429
Benzo(ghi)perylene NA 1,000,000 1,000,000 10,000,000 3,500 2,790 U 476 U 2,620 U 240 171
Benzo(k)fluoranthene NA 70,000 70,000 10,000,000 5,300 2,790 U 476 U 2,620 U 508 367
Chrysene 170 70,000 70,000 10,000,000 6,000 3,480J 476 J 2,620 U* 612 368
Dibenzo(a,h)anthracene 33 700 700 300,000 940 2,790 U 476 U 2,620 U 94 75
Fluoranthene 420 1,000,000 1,000,000 10,000,000 13,000 7,710J 781J 2,830 972 630
Fluorene 77 1,000,000 1,000,000 10,000,000 ND 2,790 U 476 U | 2,620 U* 31U 31U
Indeno(1,2,3-cd)pyrene NA 7,000 7,000 3,000,000 3,500 2,790 U 476 U 2,620 U 262 198
Naphthalene 180 4,000 500,000 10,000,000 ND 2,790 U 476 U 2,620 U 31U 31U
Phenanthrene 200 10,000 500,000 10,000,000 7,400 2,990J 476 J 2,620 U 459 364
Pyrene 200 1,000,000 1,000,000 10,000,000 10,000 5,460J 898 J 2,620 U* 1,080 512
Total Lead
Lead, Total | 130,000 | 200000 | 200000 | 6000000 | 360,000 | 442,000 | 12,900 | 245000 | 14,600 | 75,500

1of4



Table 2 - Upper Gate Pond Sediment Data (Lead and PAHs only) Continued

SAMPLE ID: UG-C UG-DEEP | UG-FAR UGl UG2 UG3
COLLECTION DATE: 10/20/05 10/20/05 | 10/20/05 |2/16/2011 | 2/16/2011 | 2/16/2011
ANALYTE SAN.IPLE DEPTI:I: Unknown | Unknown | Unknown 0-1.5' 0-1.5' 0-1.5'
Sediment Screening S-1/GW-1 S-1/GW-3 Upper .
Values Concentration Sample Results (ug/kg)
(ug/kg) (ug/ke) (ug/kg) Limit (ug/kg)

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene NA 700 300,000 5,000,000 159U 316U 182U 483 U 476 U 6,280 U
Acenaphthene NA 4,000 1,000,000 10,000,000 159U 316 U 182U 483 U 476 U 6,280 U
Acenaphthylene NA 1,000 10,000 10,000,000 159U 316U 182U 483 U 476 U 6,280 U
Anthracene 57 1,000,000 1,000,000 10,000,000 159U 316 U 182U 483 U 476 U 6,280 U
Benzo(a)anthracene 110 7,000 7,000 3,000,000 832 316 U 284 1,160 476 U 6,280 U
Benzo(a)pyrene 150 2,000 2,000 300,000 1,260 518 437 1,060 239U 3,150 U
Benzo(b)fluoranthene NA 7,000 7,000 3,000,000 2,010 713 671 1,330 476 U 6,280 U
Benzo(ghi)perylene NA 1,000,000 1,000,000 10,000,000 638 316 U 182U 562 476 U 6,280 U
Benzo(k)fluoranthene NA 70,000 70,000 10,000,000 1,550 650 605 1,370 476 U 6,280 U
Chrysene 170 70,000 70,000 10,000,000 1,580 574 587 1,560 239U 3,150 U
Dibenzo(a,h)anthracene 33 700 700 300,000 276 316 U 182U 387 239U 3,150 U
Fluoranthene 420 1,000,000 1,000,000 10,000,000 2,190 1,100 1,210 3,620 476 U 6,280 U
Fluorene 77 1,000,000 1,000,000 10,000,000 159U 316U 182U 483U 476 U 6,280 U
Indeno(1,2,3-cd)pyrene NA 7,000 7,000 3,000,000 759 316 U 211 567 476 U 6,280 U
Naphthalene 180 4,000 500,000 10,000,000 159U 316U 182U 483U 476 U 6,280 U
Phenanthrene 200 10,000 500,000 10,000,000 1,000 341 372 2,370 476 U 6,280 U
Pyrene 200 1,000,000 1,000,000 10,000,000 1,480 726 995 2,910 476 U 6,280 U
Total Lead
Lead, Total | 130,000 | 200,000 | 200,000 [ 6,000,000 | 352,000 | 676,000 | 225000 | 82,500 | 43,100 152,000
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Table 2 - Upper Gate Pond Sediment Data (Lead and PAHs only) Continued

SAMPLE ID: UG4 UGS UG6 UG7 UG8 UG9
COLLECTION DATE: 2/16/2011 | 2/16/2011 | 2/16/2011 | 2/16/2011 | 2/16/2011 | 2/16/2011
ANALYTE SAMPLE DEPTH: 0-1.5' 0-1.5' 0-1.5' 0-1.5' 0-1.5' 0-1.5'
Sediment Screening S-1/GW-1 S-1/GW-3 Upper .
Values (ug/kg) (ug/kg) Concentration Sample Results (ug/kg)
(mo/ko) Limit (ne/ko)

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene NA 700 300,000 5,000,000 3,930 U 5,550 U 3,580U | 4,160U 3,930 U 4,690 U
Acenaphthene NA 4,000 1,000,000 10,000,000 3,930 U 5,550 U 3,580U | 4,160U 3,930 U 4,690 U
Acenaphthylene NA 1,000 10,000 10,000,000 3,930 U 5,550 U 3,580U | 4,160U 3,930 U 4,690 U
Anthracene 57 1,000,000 1,000,000 10,000,000 3,930 U 5,550 U 3,580U | 4,160 U 3,930 U 4,690 U
Benzo(a)anthracene 110 7,000 7,000 3,000,000 3,930 U 5,550 U 3,580U 4,160 U 3,930 U 4,690 U
Benzo(a)pyrene 150 2,000 2,000 300,000 1,970 U 2,780 U 1,800 U | 2,090 U 1,970 U 2,350 U
Benzo(b)fluoranthene NA 7,000 7,000 3,000,000 3,930 U 5,550 U 3,580U | 4,160U 3,930 U 4,690 U
Benzo(ghi)perylene NA 1,000,000 1,000,000 10,000,000 3,930 U 5,550 U 3,580U | 4,160 U 3,930 U 4,690 U
Benzo(k)fluoranthene NA 70,000 70,000 10,000,000 3,930 U 5,550 U 3,580U | 4,160U 3,930 U 4,690 U
Chrysene 170 70,000 70,000 10,000,000 1,970 U 2,780 U 1,800 U | 2,090 U 1,970 U 2,350 U
Dibenzo(a,h)anthracene 33 700 700 300,000 1,970 U 2,780 U 1,800 U | 2,090 U 1,970 U 2,350 U
Fluoranthene 420 1,000,000 1,000,000 10,000,000 3,930 U 5,550 U 3,580U | 4,160 U 3,930 U 4,690 U
Fluorene 77 1,000,000 1,000,000 10,000,000 3,930 U 5,550 U 3,580U | 4,160 U 3,930 U 4,690 U
Indeno(1,2,3-cd)pyrene NA 7,000 7,000 3,000,000 3,930 U 5,550 U 3,580U | 4,160 U 3,930 U 4,690 U
Naphthalene 180 4,000 500,000 10,000,000 3,930 U 5,550 U 3,580U | 4,160 U 3,930 U 4,690 U
Phenanthrene 200 10,000 500,000 10,000,000 3,930 U 5,550 U 3,580U | 4,160 U 3,930 U 4,690 U
Pyrene 200 1,000,000 1,000,000 10,000,000 3,930 U 5,550 U 3,580U | 4,160U 3,930 U 4,690 U
Total Lead
Lead, Total 130,000 | 200,000 | 200,000 | 6,000,000 60,100U | 78,400 | 50,300 U | 55,800 U | 53,700 U | 65,300
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Table 2 - Upper Gate Pond Sediment Data (Lead and PAHs only) Continued

SAMPLE ID: UG10 UGI11 UG-11 UG-11A | UG-11B
COLLECTION DATE: 2/16/2011 | 2/16/2011 | 8/6/2021 | 8/6/2021 | 8/6/2021
Values S-1/GW-1 S-1/GW-3 Concentration Sample Results (ug/kg)
(ug/kg) (ug/ke) (ug/ke) Limit (ug/kg)

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene NA 700 300,000 5,000,000 3,930 U 3,600 U 62] 187 38
Acenaphthene NA 4,000 1,000,000 10,000,000 3,930U 3,600 U 110J 23] 46
Acenaphthylene NA 1,000 10,000 10,000,000 3,930 U 3,600 U 350 91 190
Anthracene 57 1,000,000 1,000,000 10,000,000 3,930U 3,600 U 520 100 260
Benzo(a)anthracene 110 7,000 7,000 3,000,000 3,930 U 3,600 U 3,400 530 820
Benzo(a)pyrene 150 2,000 2,000 300,000 1,970 U 1,810 U 4,000 710 1,100
Benzo(b)fluoranthene NA 7,000 7,000 3,000,000 3,930 U 3,600 U 7,000 1,200 1,800
Benzo(ghi)perylene NA 1,000,000 1,000,000 10,000,000 3,930 U 3,600 U 3,400 590 900
Benzo(k)fluoranthene NA 70,000 70,000 10,000,000 3,930 U 3,600 U 2,800 400 520
Chrysene 170 70,000 70,000 10,000,000 1,970 U 1,810 U 5,200 820 1,400
Dibenzo(a,h)anthracene 33 700 700 300,000 1,970 U 1,810 U 690 120 210
Fluoranthene 420 1,000,000 1,000,000 10,000,000 3,930 U 3,600 U 10,000 1,500 2,200
Fluorene 77 1,000,000 1,000,000 10,000,000 3,930 U 3,600 U 270 567 88
Indeno(1,2,3-cd)pyrene NA 7,000 7,000 3,000,000 3,930 U 3,600 U 3,700 650 1,100
Naphthalene 180 4,000 500,000 10,000,000 3,930 U 3,600 U 120 J 387 79
Phenanthrene 200 10,000 500,000 10,000,000 3,930 U 3,600 U 3,300 430 700
Pyrene 200 1,000,000 1,000,000 10,000,000 3,930 U 3,600 U 8,300 1,300 2,000
Polycyclic Aromatic Hydrocarbons Ratios’
Fluoranthane to Pyrene Ratio (diesel exhaust is 0.25 to 1.38, diesel fuel is 0.38, urban runoff is 0.23 to 1.07, gasoline exhaust is 0.90 ) 1.20 1.15 1.10
Phenanthrene to Anthracene Ratio (diesel exhaust is 1.3 to 78, diesel fuel is >800, urban runoffis 0.56 to 1.47, gasoline exhaust is 1.79 6.35 4.30 2.69
Total Lead
Lead, Total | 130,000 [ 200,000 | 200000 | 6,000,000 | 56,600U | 44,800 | 277,000 | 406,000 | 318,000

. Italic indicates analyte exceeds Revised Sediment Screening Values, Massachusetts Department of Environmental Protection, 2005.

. Bold Indicates analyte exceeds Method 1 Soil Standards, 2019 Massachusetts Contingency Plan.

. J indicates value is estimated and is above the laboratory method detection limit and below the laboratory reporting limit.

. U indicated result is less than the laboratories reporting limit

. * indicates estimated value due to laboratory quality control issues

. ug/kg indicated microgram per kilogram

. ND indicates not detected, laboratory detection limit unknown

. ** indicates sample locaiton is unknown.

. PAH ratios obtained from Ecological Risk Assessment of Polycyclic Aromatic Hydrocarbons in Sediment: Identifying Sources and Ecological Hazard, Neff et:
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Table 3 - Other Permited Outfall Sediment Data (Lead and PAHs Only)

OUTFALL J
(East Ramp to Lewis OUTFALL_PLAZA
(Kmart Plaza, Outfall F)
SAMPLE ID: Pond)
COLLECTION DATE: 1/10/2022 1/10/2022
ANALYTE SAMPLE DEPTH: 0-2' 0-2'
Sedlnggteiizzenlng S-1/GW-1 S-1/GW-3 Uppel: C‘oncentration Sample Results (ug/kg)
(ug/ke) (ug/kg) (ug/kg) Limit (ug/kg)

Polycyclic Aromatic Hydrocarbons
Acenaphthene NA 4,000 1,000,000 10,000,000 490 J 1007
Fluoranthene 420 1,000,000 1,000,000 10,000,000 41.000 9.700
[Naphthalene 180 4,000 500,000 10,000,000 770 U 200 U
Benzo(a)anthracene 110 7,000 7,000 3,000,000 11,000 3.000
Benzo(a)pyrene 150 2,000 2,000 300,000 14,000 3,600
Benzo(b)fluoranthene NA 7,000 7,000 3,000,000 23,000 6,200
Benzo(k)fluoranthene NA 70,000 70,000 10,000,000 7,900 1,800
Chrysene 170 70,000 70,000 10,000,000 18,000 4.200
Acenaphthylene NA 1,000 10,000 10,000,000 1207 3817
Anthracene 57 1,000,000 1,000,000 10,000,000 1,600 340
Benzo(ghi)perylene NA 1,000,000 1,000,000 10,000,000 12,000 2,600
Fluorene 77 1,000,000 1,000,000 10,000,000 750 J 110J
Phenanthrene 200 10,000 500,000 10,000,000 20.000 4.100
Dibenzo(a,h)anthracene 33 700 700 300,000 2,300 540
Indeno(1,2,3-cd)pyrene NA 7,000 7,000 3,000,000 14,000 3,100
Pyrene 200 1,000,000 1,000,000 10,000,000 29.000 7.200
2-Methylnaphthalene NA 700 300,000 5,000,000 770 U 200 U
Polycyclic Aromatic Hydrocarbons Ratios’
Fluoranthane to Pyrene Ratio (diesel exhaust is 0.25 to 1.38, diesel fuel is 0.38, urban runoff is 0.23 to 1.07, gasoline exhaust is 0.90) 1.41 1.35
Phenanthrene to Anthracene Ratio (diesel exhaust is 1.3 to 78, diesel fuel is >800, urban runoff is 0.56 to 1.47, gasoline exhaust is 1.79 12.50 12.06
Total Lead
Lead, Total | 130,000 [ 200,000 [ 200,000 [ 6,000,000 [ 8,800 [ 71,000
1. Italic indicates analyte exceeds Revised Sediment Screening Values, Massachusetts Department of Environmental Protection, 2005.
2. Bold Indicates analyte exceeds Method 1 Soil Standards, 2019 Massachusetts Contingency Plan.
3. J indicates value is estimated and is above the laboratory method detection limit and below the laboratory reporting limit.
4. U indicated result is less than the laboratories reporting limit
5. * indicates estimated value due to laboratory quality control issues
6. ug/kg indicated microgram per kilogram
7. ND indicates not detected, laboratory detection limit unknown
8. ** indicates sample locaiton is unknown.
9. PAH ratios obtained from Ecological Risk Assessment of Polycyclic Aromatic Hydrocarbons in Sediment: Identifying Sources and Ecological Hazard, Neff et al., 2004



Table 4: 2011 Groundwater Sampling Results
Cape Cod Gateway Airport
Hyannis, Massachusetts

||Samp|e D’ HW-401S HW-401D HW-402 HW-403 HW-404
"Sample Date 4/7/12011 5/12/2011 | 8/16/2011 | 10/20/2011 | 12/14/2011 4/7/2011 | 8/16/2011 [ 10/20/2011 12/14/2011 4/7/2011 | 8/16/2011 [ 10/20/2011 [ 12/14/2011 4/7/2011 | 8/16/2011 | 10/20/2011 | 12/14/2011 4/7/2011 8/16/2011 10/20/2011 12/14/2011
[ Method 1 GW-1 Method 1 GW-3

Dissolved Metals®

Arsenic 10 900 <25 NS <25 3.2 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25
Barium 2,000 50,000 <25 NS <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 36 <25 <25 <25 <25 <25 <25 <25
Cadmium 5 4 <25 NS <25 <25 <25 <25 <25 <25 <25 <25 <2.5 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25
Chromium 100 300 <10 NS <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Lead 15 10 <10 NS <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Mercury 2 20 <0.2 NS <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20
Selenium 50 100 <25 NS <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25
Silver 100 7 <5 NS <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Polynuclear Aromatic Hydrocarbons (PAHs)’

2-Methylnaphthalene 10 20,000 <0.21 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20
Acenaphthene 20 10,000 <0.21 <0.2J <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20
Acenaphthylene 30 40 <0.21 <0.2J <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20
Anthracene 60 30 <0.21 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20
Benzo(a)anthracene 1 1,000 0.08 <0.05J <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Benzo(a)pyrene 0.2 500 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Benzo(b)fluoranthene 1 400 0.08 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Benzo(g,h,i)perylene 50 20 <0.21 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20
Benzo(k)fluoranthene 1 100 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chrysene 2 70 0.09 <0.05J <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Dibenzo(a,h)Anthracene 0.5 40 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
|Fluoranthene 90 200 <0.21 <0.2J <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20
Fluorene 30 40 <0.21 <0.2J <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20
Indeno(1,2,3-cd)Pyrene 0.5 100 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Naphthalene 140 20,000 <0.21 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 0.41 <0.2 <0.2 <0.20 0.91
Phenanthrene 40 10,000 <0.21 <0.2J <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20
Pyrene 60 20 <0.21 <0.2J <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20 <0.2 <0.2 <0.20 <0.20
NOTES:
1. Wells HW-401S, HW-401D, HW-402, HW-403, and HW-404 were historically referred to as HW-1S and HW-1D, HW-2, HW-3, and HW-4, respecitvely. All samples collected by Horsley Witten Group, Inc.

2. Method 1 values are from the Massachusetts Contingency Plan

3. Dissolved metals analyzed via EPA Method 3005A/3020A/6000/7000 and PAHs analyzed via EPA Method 8270D(SIM) by ESS Laboratory of Cranston, RI.

4. All values reported in micrograms per liter (ug/L).

5. "<" indicates that the sample was not detected above the laboratory reporting limit

6. NS = not sampled

7."J" flag = concentration is estimated due to laboratory quality control issue
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Table 5 - Mary Dunn Pond Sediment Data (Lead and PAHs Only)

SAMPLE ID: HYAS3** | MD-1 |MD-DEEP| MDI MD2 MD3 MD4 MD5
COLLECTION DATE: 10/1/2001 | 10/20/05 | 10/20/05 [ 2/16/11 | 2/16/11 2/16/11 2/16/11 | 2/16/11
ANALYTE SAMPLE DEPTH: Unknown | Unknown | Unknown |  0-1.5' 0-1.5 0-1.5' 0-1.5 0-1.5'
Sediment Screening S-1/GW-1 S-1/GW-3 Upper )
Values (ug/kg) (ug/kg) Concentration Sample Results (ug/kg)
(ug/kg) Limit (ug/kg)

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene NA 700 300,000 5,000,000 ND 34U 165U 449U 389U 1,600 U 402U | 1,020U
Acenaphthene NA 4,000 1,000,000 10,000,000 ND 34U 165U 449U 389U 1,600 U 402U | 1,000U
Acenaphthylene NA 1,000 10,000 10,000,000 ND 34U 165U 449U 389U 1,600 U 42U | 1,020U
Anthracene 57 1,000,000 1,000,000 10,000,000 ND 34U 165U 449U 389U 1,600 U 42U | 1,020U
Benzo(a)anthracene 110 7,000 7,000 3,000,000 ND 34U 165U 449U 389U 1,600 U 42U | 1,020U
Benzo(a)pyrene 150 2,000 2,000 300,000 ND 34U 165U 225U 195U 803U 222U 512U
Benzo(b)fluoranthene NA 7,000 7,000 3,000,000 ND 34U 165U 449U 389U 1,600 U 42U | 1,020U
Benzo(ghi)perylene NA 1,000,000 1,000,000 10,000,000 ND 34U 165U 449U 389U 1,600 U 42U | 1,020U
Benzo(k)fluoranthene NA 70,000 70,000 10,000,000 ND 34U 165 U 449U 389 U 1,600 U 42U [ 1,020U
Chrysene 170 70,000 70,000 10,000,000 ND 34U 165 U 225U 195U 803U 222U 512U
Dibenzo(a,h)anthracene 33 700 700 300,000 ND 34U 165 U 225U 195U 803 U 222U 512U
Fluoranthene 420 1,000,000 1,000,000 10,000,000 ND 34U 224 449U 389 U 1,600 U 442U | 1,020U
Fluorene 77 1,000,000 1,000,000 10,000,000 ND 34U 165 U 449U 389 U 1,600 U 442U | 1,020U
Indeno(1,2,3-cd)pyrene NA 7,000 7,000 3,000,000 ND 34U 165 U 449U 389 U 1,600 U 442U | 1,020U
Naphthalene 180 4,000 500,000 10,000,000 ND 34U 165 U 449U 389 U 1,600 U 442U [ 1,020U
Phenanthrene 200 10,000 500,000 10,000,000 ND 34U 165 U 449U 389 U 1,600 U 442U | 1,020U
Pyrene 200 1,000,000 1,000,000 10,000,000 ND 34U 182 449 U 389 U 1,600 U 442U | 1,020U
Total Lead
Lead, Total [ 130,000 [ 200,000 [ 200,000 [ 6,000,000 ND 19,000 | 624,000 | 56,000 | 3,700U | 24900 [ 13,500 [ 13,200 U
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Table 5 - Mary Dunn Pond Sediment Data (Lead and PAHs Only) Continued

SAMPLE ID: MD6 MD7 MD8 MD9 MD10 MD-COMP’
COLLECTION DATE: 2/16/11 2/16/11 2/16/11 2/16/11 2/16/11 8/2/2021
ANALYTE SAl\fIPLE DEPTI:[: 0-1.5' 0-1.5' 0-1.5' 0-1.5' 0-1.5' 0-2
Sediment Screening S-1/GW-1 S-1/GW-3 Upper .
Values (ug/kg) (ug/kg) Concentration Sample Results (ug/kg)
(ug/kg) gl g/ke Limit (ug/kg)

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene NA 700 300,000 5,000,000 757U 3,180 U 3,030 U 2,380 U 3,030 U 38U
Acenaphthene NA 4,000 1,000,000 10,000,000 757U 3,180 U 3,030 U 2,380 U 3,030 U 38U
Acenaphthylene NA 1,000 10,000 10,000,000 757U 3,180 U 3,030 U 2,380 U 3,030 U 38U
Anthracene 57 1,000,000 1,000,000 10,000,000 757U 3,180 U 3,030 U 2,380 U 3,030 U 38U
Benzo(a)anthracene 110 7,000 7,000 3,000,000 757U 3,180 U 3,030 U 2,380 U 3,030 U 38U
Benzo(a)pyrene 150 2,000 2,000 300,000 380 U 1,600 U 1,520 U 1,190 U 1,520 U 38U
Benzo(b)fluoranthene NA 7,000 7,000 3,000,000 757U 3,180 U 3,030 U 2,380 U 3,030 U 38U
Benzo(ghi)perylene NA 1,000,000 1,000,000 10,000,000 757U 3,180 U 3,030 U 2,380 U 3,030 U 38U
Benzo(k)fluoranthene NA 70,000 70,000 10,000,000 757U 3,180 U 3,030 U 2,380 U 3,030 U 38U
Chrysene 170 70,000 70,000 10,000,000 380 U 1,600 U 1,520 U 1,190 U 1,520 U 38U
Dibenzo(a,h)anthracene 33 700 700 300,000 380 U 1,600 U 1,520 U 1,190 U 1,520 U 38U
Fluoranthene 420 1,000,000 1,000,000 10,000,000 757U 3,180 U 3,030 U 2,380 U 3,030 U 38U
Fluorene 77 1,000,000 1,000,000 10,000,000 757U 3,180 U 3,030 U 2,380 U 3,030 U 38U
Indeno(1,2,3-cd)pyrene NA 7,000 7,000 3,000,000 757U 3,180 U 3,030 U 2,380 U 3,030 U 38U
Naphthalene 180 4,000 500,000 10,000,000 757U 3,180 U 3,030 U 2,380 U 3,030 U 38U
Phenanthrene 200 10,000 500,000 10,000,000 757 U 3,180 U 3,030 U 2,380 U 3,030 U 38U
Pyrene 200 1,000,000 1,000,000 10,000,000 757 U 3,180 U 3,030 U 2,380 U 3,030 U 38U
Total Lead
Lead, Total [ 130,000 [ 200,000 [ 200,000 | 6,000,000 | 34200 [ 42,600U [ 39,000U | 30,000U | 75400 | 66,000
1. Italic indicates analyte exceeds Revised Sediment Screening Values, Massachusetts Department of Environmental Protection, 2005.
2. Bold Indicates analyte exceeds Method 1 Soil Standards, 2019 Massachusetts Contingency Plan.
3. J indicates value is estimated and is above the laboratory method detection limit and below the laboratory reporting limit.
4. U indicated result is less than the laboratories reporting limit
5. * indicates estimated value due to laboratory quality control issues
6. ug/kg indicated microgram per kilogram
7. ND indicates not detected, laboratory detection limit unknown
8. ** indicates sample locaiton is unknown.
9. MD-COMP is a composite of MD-1, MD-2, MD-3, and MD-4
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ABSTRACT

Polycyclic aromatic hydrocarbons (PAHs) are nearly ubiquitous contaminants of freshwater and marine sediments.
Sediment PAHs are derived from combustion of organic matter, fossil fuels, and biosynthesis by microbes. Pyrogenic PAHs,
particularly those associated with combustion particles (soot), have a low accessibility and bioavailability in sediments.
Polycyclic aromatic hydrocarbons associated with petroleum, creosote, or coal tar in sediments may have a moderate
accessibility/bioavailability, particularly if the PAHs are part of a nonaqueous phase liquid (NAPL) phase that is in contact
with sediment pore water. We present a method for estimating the hazard of complex PAH assemblage in sediments to
benthic organisms. Concentrations of all PAHs in sediment pore water are estimated by an equilibrium partitioning model
relative to concentrations in bulk sediment. Predicted log K __values can be used for predicting sediment/water partitioning
of petrogenic PAH, but empirically derived log K, values are needed to predict partitioning of pyrogenic PAH. A hazard
quotient (HQ) for each PAH is calculated as the ratio of the estimated concentration in pore water to the chronic toxicity of
the PAH determined by a log K /toxicity model. Hazard quotients for all PAH in a sample are summed to produce a hazard
index (HI), which is a measure of the worst-case estimated hazard of the sediment PAH to benthic organisms. The results of
this study show that the integration of Hl results with PAH source data provides insights into the causes of sediment toxicity
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that are useful in an ecological risk assessment.

Keywords: Petroleum Combustion PAH toxicity Bioavailability

INTRODUCTION

Polycyclic aromatic hydrocarbons (PAHs) are nearly ubig-
uitous trace contaminants of freshwater and marine sedi-
ments worldwide. They are being recognized with increasing
frequency as major contributors to the hazard to aquatic life
of contaminated sediments, particularly near areas of in-
tense human activity (Neff 1979, 2002). Polycyclic aromatic
hydrocarbons are composed of two or more fused benzene
(aromatic) rings (Neff 1979). Aromatic rings are fused when
they share two carbon atoms.

Polycyclic aromatic hydrocarbons almost never occur alone
in sediments. They usually are present as complex mixtures
of hundreds or even thousands of related compounds span-
ning a wide range of physical/chemical properties and toxici-
ty to aquatic organisms. The composition of PAH assemblag-
es in sediments varies widely depending on the sources of the
PAH and the extent of natural degradative processes (called
weathering) they have undergone since their release into
the environment. A risk assessment for PAH-contaminated
sediments requires an estimate of the toxicity to aquatic or-
ganisms of the complex PAH assemblage in the sediments.
Sediment bioassays alone are often inadequate for identify-
ing the chemicals that pose an ecological risk in sediments.
This paper presents an approach to estimating the toxicity
of PAH associated with marine and freshwater sediments
based on principals of equilibrium partitioning theory (Di
Toro and McGrath 2000; Rogers 2002; Hansen et al. 2003).
The toxicity of a PAH assemblage in sediments depends on

* To whom correspondence may be addressed neffim@battelle.org

its composition and physical form, both of which depend on
the sources of the PAH and on the relative concentrations of
different PAH in the sediments. Therefore, an overview of
the sources and compositions of the PAH assemblages found
in sediments is included.

SOURCES OF PAH IN SEDIMENTS

Polycyclic aromatic hydrocarbons in the environment may
be derived from three sources: fossil fuels (petrogenic PAH),
burning of organic matter (pyrogenic PAH), and transfor-
mation of natural organic precursors in the environment
by relatively rapid chemical/biological (diagenic) processes
(biogenic PAH) (Neff 1979, 2002). The biogenic PAH as-
semblages produced naturally (e.g., perylene, retene) are
simple and usually do not contribute much to the total mass
of PAH in sediments that have received inputs from anthro-
pogenic sources.

Petrogenic PAH

A typical crude oil may contain from 0.2 to more than
7% total PAH. Most of the PAHs in petroleum are low mo-
lecular weight hydrocarbons containing two or three fused
aromatic rings. Higher molecular weight PAHs, when pres-
ent, usually are at low concentrations (usually less than 100
mg/kg ppm) (Kerr et al. 1999). Refined petroleum products
contain the same PAHs as in the parent crude oil, as well
as small amounts of PAHs produced by catalytic cracking
and other refining processes (Neff et al. 1994; Stout et al.
2002a). The PAH assemblage in different refined oils var-
ies depending on the distillation temperature range of the
product. Gasoline contains mainly low molecular weight ali-
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Figure 1. Typical alkyl PAH profiles for naphthalene (NO-N4) and chrysene
(CO-C4) in petrogenic (petroleum) and pyrogenic (coal tar) PAH assem-
blages. From Neff (2002).

phatic, olefinic, and monocyclic aromatic hydrocarbons (e.g.,
benzene and toluene) and 2-ring PAHs (naphthalene and
alkylnaphthalenes). Diesel fuels, home heating oils, and en-
gine oils (crankcase oil; middle distillate fuels) may contain
aromatic hydrocarbons from benzene through fluoranthene
(four aromatic rings).

Many of the PAHs in petrogenic PAH assemblages contain
one or more methyl, ethyl, butyl, or occasionally higher alkyl
substituents on one or more of the aromatic carbons (Figure
1). As a general rule, these alkyl PAH are more abundant
than the parent compounds in petroleum (Sporstel et al.
1983; Stout et al. 2002a). Homologues with two to four al-
kyl carbons usually are more abundant than the less or more
highly alkylated homologues (Figure 1).

Pyrogenic PAH

The major source of PAHs containing three or more aro-
matic rings in the environment is the combustion of organic
matter (Neff 1979). During combustion, organic matter
is heated to high temperatures, causing it to break up into
smaller organic molecules and ultimately into carbon diox-
ide and water. If combustion is incomplete or the combusted
fuel products cool quickly, the small organic chemicals may
condense to form new chemicals, including PAH. Polycy-
clic aromatic hydrocarbons formed during combustion are
called pyrogenic PAH, and they often are abundant in the
vapor and particulate phases of engine exhaust. Two- and 3-
ring PAH are most abundant in the vapor phase; 4- through
6-ringed PAHs often are more abundant in the particulate
phase (soot) of engine exhaust or smoke (Neff 2002).

Pyrogenic PAH assemblages are complex, and, unlike the
assemblages in petroleum, are dominated by 4-, 5-, and 6-ring
PAHs. In pyrogenic PAH assemblages, the dominant com-
pound in each homologous series is the unalkylated parent
compound or a homologue with only one or two alkyl sub-
stituents (Sporstel et al. 1983; Stout et al. 2001a). There is
an inverse relationship between the temperature of formation
and the abundance of alkyl carbons in a pyrogenic PAH assem-
blage (Neff 1979). The PAH assemblage in coal tar (a product
produced by the high-temperature baking of hard coal in a
reducing atmosphere to produce coke and manufactured gas)
is typical of a high-temperature pyrogenic PAH assemblage
(Figure 1). Subsequent distillation of coal (or other) tars alters
the composition of the PAH assemblage according to boiling
point, sometimes producing pyrogenic mixtures enriched in
2- and 3-ring PAH (e.g., creosote).

SOURCE ALLOCATION

Allocation

Most sediments contain a mixture of PAHs from several
petrogenic and pyrogenic sources. It often is desirable or nec-
essary to identify the sources of the PAH in order to iden-
tify potentially responsible parties (PRPs) for discharge/spill
litigation, to design optimal strategies for source control and
remediation, and to aid in characterizing the environmental
hazard associated with the sediment contamination. Pyro-
genic PAHs in sediments, particularly when they are associ-
ated with combustion soot, often are more persistent, less
mobile and bioavailable, and less toxic (on a bulk sediment
concentration basis) than petrogenic PAHs (Farrington and
Westall 1986; Pastorok et al. 1994; Gustafsson et al. 1997).
Thus, source identification should be part of any contami-
nated sediment site assessment.

Historically, the sediment PAHs of primary environmen-
tal concern have been the 16 listed on the U.S. Environ-
mental Protection Agency (U.S. EPA) priority pollutant list
and similar lists in other countries. However, it has become
increasingly evident in recent years that hundreds of PAHs
between naphthalene (molecular weight 128.2) and coro-
nene (molecular weight 300.4) are present in environmental
matrices that have become contaminated with petrogenic or
pyrogenic PAH at concentrations high enough to be of envi-
ronmental concern (Neff 2002; Barron and Holder 2003).
Coronene (logK_ , 6.75, aqueous solubility, 0.14 pg/L) is the
highest molecular weight PAH with sufficient environmental
mobility to be of potential environmental concern. None of
the U.S. EPA priority pollutant PAHs are alkylated; all are
unalkylated parent PAHs. However, as discussed above, the
most abundant PAH in petrogenic PAH assemblages are al-
kyl PAHs. Thus, analysis of just 12 to 20 PAHs in sediment
samples, as is done for many contaminated site assessments,
may be inadequate for providing data needed to identify
PAH sources and ecological hazard in the sediments, par-
ticularly if they are contaminated primarily with petroleum
hydrocarbons.

For source identification, extracts of the nonpolar organic
fraction in sediments should be analyzed by a capillary col-
umn gas chromatographic method and analyte peaks in the
chromatogram identified and quantified by mass spectrometry
operated in the selected ion monitoring mode. This analytical
method represents a modification of U.S. EPA Method 8270
(Stout et al. 2002a, 2002b). In the modified method, the
gas chromatography is operated with a slow oven tempera-
ture increase program to optimize separation of target com-
pounds. The mass spectrometer is operated in the selected ion
monitoring mode to minimize interferences from nontarget
compounds and, when necessary, to improve detection lim-
its for analytes present at low concentrations. The mass spec-
trometer/selected ion monitoring should target ions of the
parent and alkyl PAH analytes of interest. Usually, between
40 and 50 analytes or analyte groups are analyzed, including
parent compounds from naphthalene to benzo[ghi]perylene
and C - through C,-alkyl congener groups for naphthalene,
fluorene, phenanthrene/anthracene, fluoranthrene/pryrene,
and chrysene. Heterocyclic compounds such as dibenzothio-
phene (a sulfur-containing heterocyclic compound) and their
alkyl homologue groups also may be included on the analyte
list, particularly when sediments are suspected to contain a
substantial contribution of petrogenic PAHs. It is extremely
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Table 1. Ratios of the PAH isomers phenanthrene to anthracene (PH/AN) and fluoranthene to pyrene (FL/PY) in PAH as-

semblages from several sources
PH/AN FL/PY

Primarily pyrogenic sources

1.27-3.57 0.76-1.31 Maher and Aislabe 1992
0.24 0.62 Yang et al. 2002
0.06 1.43 Yang et al. 2002
6.41 1.26 Page et al. 1999
1.79 0.90 O'Malley et al. 1996
0.06 1.26 Bence et al. 1996
1.3-78 0.25-1.38 Sjggren et al. 1996
4.7 1.4 Christensen et al. 1999
0.56-1.47 0.23-1.07 Stout et al. 2001a
0.11-4.01 1.52-1.70 Neff 2002

3.1 1.29 Neff 2002

0.24 1.49 S.A. Stout (unpublished data)
0.34 1.59 Stout et al. 20012
0.22 0.79 Stout et al. 2001a

Primarily petrogenic sources

60 crude oils (mean) 52.0 0.25
Australian crude oil >370? 0.78
Italian crude oil >232° 0.08
Alaska crude oil >262° 0.2
Diesel fuel (No. 2 fuel oil) >800° 0.38

Kerr et al. 1999

Neff et al. 2000

Neff et al. 1998
Bence et al. 1996
Bence et al. 1996

No. 4 fuel oil 11.8
Bunker C residual fuel oil 14.8

Road paving asphalt 20

West Virginia coal (2 samples)

11.2,27.9

0.16 S.A. Stout (unpublished data)
0.14 S.A. Stout (unpublished data)
<0.112 Kriech et al. 2002
0.95, 1.03 Neff and Sauer 1993

2Anthracene or fluoranthene concentration was below the detection limit.

important that the analyses adhere to strict data quality ob-
jectives to assure optimal precision, accuracy, specificity, and
sensitivity (Boehm et al. 1997). Poor data quality will ham-
per the ability to accurately identify PAH sources in sedi-
ments. Detailed descriptions of these methods can be found
elsewhere (Page et al. 1995; Douglas et al. 1996; Stout et al.
2002a, 2002b).

The differences in ratios of parent to alkyl-substituted PAH
congeners can be used to distinguish between petrogenic and
various types of pyrogenic PAH assemblages in environmen-
tal samples (Bence et al. 1996; Douglas et al. 1996; Zeng
and Vista 1997; Stout et al. 2000). If only priority pollutant
PAH data are available, ratios of phenanthrene to anthracene
(PH/AN) and fluoranthene to pyrene (FL/PY) are useful for
differentiating between sediment PAH assemblages contain-
ing primarily pyrogenic or petrogenic PAHs (Table 1). An-
thracene and fluoranthene are thermodynamically less stable
than their isomers, phenanthrene and pyrene, respectively
(Baumard et al. 1998). Anthracene and fluoranthene are pro-
duced during rapid, high-temperature pyrosynthesis, but are
less favored to persist during the slow organic digenesis lead-
ing to the generation of fossil fuels. Thus, the PH/AN ratio of

pyrogenic PAH assemblages usually is less than 5 and the pet-
rogenic ratio usually is greater than 5 (Table 1). The FL/PY
ratio usually approaches or exceeds a value of 1 in pyrogenic
assemblages and usually is substantially less than a value of
1 in petrogenic PAH assemblages. Because of the extreme
variability in these ratios in PAH assemblages from different
sources, and in the absence of additional alkyl PAH and other
chemical “fingerprint” data, at a minimum, both ratios should
be used to aid in differentiating between petrogenic and py-
rogenic PAH in sediments. A plot of PH/AN (y axis) against
FL/PY (x axis) for PAH assemblages from different single
and mixed sources produces a distribution with a negative
slope. Samples containing primarily petrogenic PAHs are
clustered in the upper left side of the graph; data points dis-
tribute toward the lower right as the fraction of total PAH
that is pyrogenic increases.

Several other diagnostic ratios can be used to help distin-
guish between petrogenic and pyrogenic PAH assemblages
in sediments. Because alkyl PAHs are more abundant than
the unalkylated parent PAHs in petrogenic PAH assemblages
and are less abundant in pyrogenic PAH assemblages, ratios
of selected primarily petrogenic alkyl PAHs to selected pri-
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Table 2. Fluoranthene plus pyrene to sum of C - to C,-phenanthrenes (FLPY)/(FLPY + C - to C,-phenanthrenes [C24PH]) ratios
in different types of petrogenic and pyrogenic PAH assemblages. Most data are from the Battelle PAH Forensics database

Material

No. of samples

Petrogenic sources
Crude oils

#2 Fuel oil/diesel
#6 Fuel oil/bunker C
IBF-380 heavy fuel

Coal

Pyrogenic sources

‘
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Creosote
Coal tar 15

marily pyrogenic parent PAHs provide a good indication of
PAH source (Sporstel et al. 1983). The ratios of methylphen-
anthrenes to phenanthrene, total methyl-fluoranthenes/py-
renes to fluoranthene/pyrene, and total methylchrysenes to
chrysene are the ratios most frequently used (Gustafsson et
al. 1997; Zeng and Vista 1997; Pereira et al. 1999; Stout et
al. 2001a, 2001b). Although they may be affected by prefer-
ential weathering of the parent PAH, these ratios usually are
greater than a value of 1 in petrogenic PAH assemblages and
less than a value of 1 in pyrogenic assemblages.

The ratio of fluoranthene plus pyrene (FLPY) to the sum
of C,- to C,-phenanthrenes (C24PH), expressed as FLPY/
(FLPY + C24PH) such that values range from 0 to 1, has
been effective in differentiating between petrogenic and py-
rogenic PAH assemblages in sediments and biological sam-
ples from Prince William Sound, (AK, USA) which was the
site of the 1989 Exxon Valdez oil spill (Neff et al. 2004). Pet-
rogenic PAH assemblages nearly always have a FLPY/(FLPY
+ C24PH) ratio less than 0.1, whereas the ratio in pyrogenic
PAH assemblages usually is more than 0.75 (Table 2). Gaso-
line may have a higher ratio, because it contains only traces
of fluoranthene, pyrene, and more highly alkylated phenan-
threnes.

More elaborate fingerprinting methods are required for dis-
tinguishing among multiple petrogenic sources in sediments
(Boehm et al. 1997; Stout et al. 2002b; Neff et al. 2004).
Within each alkyl homologue group, alkyl phenanthrenes,
dibenzothiophene, and chrysene tend to weather at the same
rates and are fairly persistent in contaminated sediments
(Douglas et al. 1996; Boehm et al. 1997). The concentrations
and relative abundances of different alkyl-PAHs vary widely
in crude and refined petroleum from different sources. Thus,
alkyl-PAH ratios are useful for identifying PAH assemblages
from different petrogenic sources in sediments (Boehm et al.
1997; Burns et al. 1997; Stout et al. 2002a). For example, ra-
tios of total C,-dibenzothiophenes to total C,-phenanthrenes
(DT2/PH2) and of the trimethyl homologues (DT3/PH3)
were particularly useful for distinguishing among sediment
PAH from North Slope crude oil (the oil released in the Exx-
on Valdez oil spill) and from other petrogenic sources (seep
oil, weathered petroleum tar, diesel fuel) in spill path areas of
Prince William Sound (Page et al. 1996; Boehm et al. 1997).
If the sediment PAH data are graphed in double-ratio plots

0.015 0-0.044

0.044 0.008-0.073
0.050 0.028-0.143
0.048 0.018-0.057
0.105 0-0.174

0.099 0.021-0.320
0.821 0.731-0.909
0.814 0.387-0.975
0.922 0.838-0.983

(e.g., DT2/PH2 vs DT3/PH3), the PAH assemblages from
different petrogenic sources cluster separately, often allow-
ing clear differentiation among multiple sources (Brown and
Boehm 1993; Boehm et al. 1997).

Higher resolution in the source allocation can be obtained
by a comprehensive statistical analysis of the complete PAH
profile and diagnostic ratios. One such statistical method is
principal component analysis (PCA). The principal compo-
nent analysis is one of several types of ordination techniques,
also known as factor analyses, by which multivariate data sets
are explored, reduced, interpreted, and/or studied further
(Wold et al. 1987). PCA is used in many types of studies and
has been applied to PAH fingerprinting and allocation studies
(Boehm et al. 1997; Burns et al. 1997; Naes and Oug 1998;
Stout et al. 2001a).

Principal component analysis is an exploratory statisti-
cal technique that produces a visual comparison among
sediment samples and suspected source materials (e.g., pe-
troleum products from suspected sources, pyrogenic emis-
sions from local point and nonpoint sources, coal tar, and
creosote). Figure 2 shows a PCA plot for sediments from an
urban waterway in which three sources of PAHs were rec-
ognized, namely natural background (arising from preindus-
trial, natural forest fires); urban runoff; and creosote (from
a former tar distillation facility on the waterway) (Stout et
al. 2001a, 2002b). Many sediment samples from this urban
waterway contained PAHs primarily from one of these three
end-members. These “single-source” samples tend to plot as
clusters at or near the apices of the trends revealed by the
PCA factor score plot. Several other sediments tended to plot
in locations intermediate between the three end-members,
indicating that they contain a mixture of PAHs from two or
three of the sources. Spatial relationships among samples on
a PCA score plot can be used to estimate or determine the
proportions of each end-member in each sediment sample.
Additional calculations involving spatial distributions, con-
centrations, and volumes of PAH-contaminated sediments
from each contaminant source in the study can be used to al-
locate contributions among the three end-member sources.

Sources

Petrogenic PAHs enter freshwater and marine environ-
ments from natural oil seeps; erosion of coal, peat, and oil
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Figure 2. Principal component analysis (PCA) factor score plot for sedi-
ment PAH data from a contaminated estuary. The PCA identified three
dominant PAH sources (natural background, urban runoff, and creosote).
Samples falling between the apices contain a mixture of PAH from these
sources. From Stout et al. (2001a, 2002b).

shale deposits; oil and coal spills; discharges of treated and
untreated ballast and bilge water from ships; and effluents
from oil refineries, oil/water separators on oil production
platforms, coal-fired power plants, storm water runoff,
and municipal sewage treatment plants (NAS 2002; Neff
2002).

A great many domestic and industrial activities, as well as
natural events such as forest fires, produce PAH by pyroly-
sis/pyrosynthesis. Pyrosynthesized PAH may be released to
the environment in airborne particles or in the solid or aque-
ous byproducts of the pyrolysis process. Burning of fossil
fuels is an important source of pyrogenic PAHs in the en-
vironment. The particulate fractions of exhaust from gaso-
line and diesel-powered vehicles contain 16 to 2,300 pg/g
total 4- through 6-ringed PAHs (Takada et al. 1991; Oda
et al. 1998). Nearly all the PAHs derived from vehicular
exhaust are deposited within about 50 m of roads (Harrison
and Johnston 1985; Hewitt and Rashed 1990). Much of the
deposited PAHs, however, find their way to water bodies in
surface runoff from land (Hoffman et al. 1984; Sharma et
al. 1994).

Several industrial processes, such as coal coking (Lao et al.
1975); carbonization of coal and oil to produce manufactured
gas, coal tars, carbon black, and pitch (Villaume 1984; Mer-
rill and Wade 1985; Mueller et al. 1989); catalytic cracking
of petroleum feed stocks to produce refined petroleum prod-
ucts (Stout et al. 2001b); manufacture of iron and steel (Yang
et al. 2002); and aluminum smelting (Thrane 1987; Nif et
al. 1994) produce airborne particulates and solid wastes con-
taining high concentrations of PAH. Coking of coal produces
an estimated emission of about 40 mg of benzo[a]pyrene
(a carcinogenic PAH) per ton of coke produced (Eisenhut
et al. 1990). Polycyclic aromatic hydrocarbon—contaminated
wastes and discharges from these industries may reach fresh-
water and marine environments in wastewater effluents and
in deposition of airborne vapor-phase or particulate PAH.
For example, an estimated 10 t of PAHs were discharged to
the sea from seven Norwegian aluminum smelters in 1992,
down from 42 tin 1988 (Knutzen 1995).

ESTIMATION OF THE TOXICITY
OF PAH IN SEDIMENTS

Concentration of PAH in sediment pore water

Polycyclic aromatic hydrocarbons in solution in ambient
water or pore water of sediments are much more bioavail-
able and toxic than those adsorbed to particles (particularly
combustion soot) (Gustafsson et al. 1997) or associated with
anonaqueous phase liquid (NAPL; e.g., petroleum, creosote,
or coal tar) (Pastorok et al. 1994). The dissolved phase of
PAHs in sediments can be estimated based on equilibrium
partitioning theory (Hansen et al. 2003).

Nonpolar organic chemicals, such as PAHs, have low aque-
ous solubilities and high affinities for adsorption to sediment
and organic particles and absorption (bioconcentration) by
living organisms (Neff 2002). Most of the higher molecular
weight pyrogenic PAHs entering aquatic environments are
sorbed to soot (the particulate fraction of smoke and engine
exhaust). Petrogenic lower molecular weight PAHs may en-
ter the water from the vapor phase in rainfall or dry fallout.
They quickly adsorb to the organic phase of suspended parti-
cles and are deposited with them in sediments (Neff 2002).

Petrogenic PAHs from petroleum and pyrogenic PAHs
from creosote and coal tar in sediments may be complexed
with the colloidal and particulate organic fraction of sediment
or associated with a NAPL, an oil phase, or an oil coating on
sediment particles. Because the affinity of hydrocarbons is
higher for the oil phase than for the sediment organic mat-
ter and sediment porewater phases, partitioning of hydrocar-
bons into sediment porewater is controlled primarily by the
affinity of the hydrocarbons for the NAPL phase (Zemanek
et al. 1997). Thus, in estimating the partitioning of PAHs
between the NAPL phase (petroleum, coal tar, creosote) and
dissolved phase, PAH concentration should be normalized to
some measure of total hydrocarbons.

The PAHs in sediments are distributed between the dis-
solved (porewater) and particulate and NAPL phases of the
sediment according to their relative affinities for the three
phases. This distribution can be expressed as an organic car-
bon/water partition coefficient (K_) or an oil/water parti-
tion coefficient (K_,) (Lee et al. 1992a; Neff and Sauer 1995;
Di Toro and McGrath 2000; Hansen et al. 2003). Both
partition coefficients are similar to the octanol/water parti-
tion coefficient (K_ ) that is used frequently to model bio-
concentration of nonpolar organic compounds from water by
aquatic animals (Connell 1993; Neff 2002). The K__for most
nonpolar organic chemicals and colloidal/particulate organic
matter in sediments is lower than the K (Karickhoff 1981;
Di Toro et al. 1991; Neff 2002), whereas the K, for PAHs in
most refined petroleum products and liquid coal tars is about
the same as or higher than the K_ and tends to increase with
average molecular weight of the NAPL material (Shiu et al.
1990; Lee et al. 1992a, 1992b).

However, high molecular weight, petrogenic PAHs in coal
particles and asphalt, pyrogenic PAHs in soot or coal tar,
and related viscous liquids often are bound to sediment par-
ticles more strongly than predicted by equilibrium partition-
ing theory. Mitra et al. (1999) reported high, invariant log
K_s for PAHs in sediments from the Elizabeth River (VA,
USA), which is heavily contaminated with creosote-con-
taminated wood particles. Polycyclic aromatic hydrocarbons
in sediments of urban estuaries—such as the Tamar River

(UK) (Readman et al. 1987); Boston Harbor (MA, USA)
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Table 3. Log K, freshwater solubility, and estimated acute and chronic toxicity of PAH frequently found in crude and
refined petroleum. Solubility and toxicity values are micrograms per liter (ug/L ppb). Log K values and solubilities are

from Mackay et al. (1992), Neff and Burns (1996), and Ran et al. (2002)

Freshwater solubility Acute toxicity Chronic toxicity
970

Naphthalene
C,-Naphthalenes
C,-Naphthalenes
C,-Naphthalenes
C,-Naphthalenes
Biphenyl
Acenaphthylene
Acenaphthene

Dibenzofuran

C,-Fluorenes
C,-Fluorenes
C,-Fluorenes
Anthracene
Phenanthrene
C,-Phenanthrenes
C,-Phenanthrenes
C,-Phananthrenes
C,-Phenanthrenes
Dibenzothiophene
C,-Dibenzothiophenes
C,-Dibenzothiophenes
C,-Dibenzothiophenes
Fluoranthene

Pyrene
C,-Fluoranthenes/pyrenes
Benz[alanthracene
Chrysene
C,-Chrysenes
C,-Chrysenes
C,-chrysenes
C,-Chrysenes
Benzo[b]fluoranthene
Benzol[k]fluoranthene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indeno[1,2,3-cd]pyrene

Dibenz[a,h]anthracene

Benzo[ghi]perylene

3.37 33,720 4,870
3.87 27,160 1,420
4.37 4,725 410
4.90 2,100 130
5.55 NV2 42
3.95 7,728 1,420
4.07 16,688 1,181
3.92 16,908 1,360
4.12 4,225 860
4.18 2,045 730
4.97 1,090 96
5.2 NV 56
5.5 NV 16
4.54 79.6 300
4.46 1,100 367
5.14 272 64
5.51 NV 26
6.0 NV 7.4
6.51 NV 2.0
4.49 1,136 350
4.86 NV 140
5.5 NV 27
5.73 NV 16
5.22 261 55
5.18 134 61
5.72 NV 15
5.91 14.7 9.8
5.86 6.0 11
6.42 62.2 2.7
6.88 25.0 0.8
7.44 NV 0.2
8.0 NV 0.06
5.8 4.1 14
6.0 0.8 8.6
6.04 4.0 7.6
6.04 1.4 7.6
6.25 0.4 4.3
7.0 6 0.64
6.75 0.5 1.3
6.5 0.3 2.4

32NV = No solubility value could be found.

284
81
17
4.1
250
180
270
135
150
19
11
5.3
60
55
13
5.1
1.5
0.40
70
28
5.4
3.1
11
12
3.1
2.0
2.2
0.53
0.16
0.04
0.01
2.9
1.7
1.5
1.5
0.86
0.13
0.25
0.49
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(McGroddy and Farrington 1995); and San Francisco Bay
(CA, USA) (Maruya et al. 1996)—often are more tightly
bound to sediment particles (have higher log K_s) than pre-
dicted. The desorption rate of PAHs from sediments decreases
with duration of sediment contamination (Kraaij et al. 2002).
Polycyclic aromatic hydrocarbons also are tightly bound to
coal (Ghosh et al. 2001). These tightly bound PAHs do not
partition effectively into the aqueous phase of porewater.

The use of K or K__tends to overestimate concentrations
of dissolved PAHs in porewater of sediments contaminated
primarily with pyrogenic PAHs but should give a reasonable
upper-limit estimate of dissolved-phase PAHs in porewater
of petroleum-, creosote-, or coal tar—contaminated sediments
if the oil or other NAPL phase is still liquid and in physical
contact with sediment porewater. The NAPL, particularly if
it is crude oil or coal tar, may develop a surface “skin” of res-
ins-asphalthenes or other high molecular weight polar com-
pounds, decreasing NAPL/water partitioning (Ghoshal et
al. 2004). A NAPL or oil-filled pores also may substantially
decrease the permeability of the soil or sediment, decreasing
the effective NAPL/water interface and limiting accessibility
of the PAH to partitioning into sediment porewater. Empiri-
cally determined K, (particle/water partition coefficients)
are best for estimating sediment/water partitioning of pyro-
genic PAHs or PAHs from weathered crude oil.

Values for the octanol/water partition coefficient (K_ )
have been published for a large number of PAHs (Mackay
et al. 1992; Durell et al. 2004). The most accurate current
values for log K_ for several PAHs of environmental concern
are summarized in Table 3. K can be estimated from K_,
(Karickhoff et al. 1979), but K “must be determined empiri-
cally on a site-specific basis. The concentration of a PAH in
sediment porewater in equilibrium with its concentration in
the bulk sediment can be estimated by the simple equation

C,=CJ/K, M

where C_ is the concentration of the PAH in solution in sedi-
ment porewater, C_is the concentration of the PAH in bulk
sediment (measured as concentration per unit mass of sedi-
ment organic carbon or concentration per unit mass of total
petroleum hydrocarbons [TPH]), and K_ is the sediment
organic matter/water partition coefficient (K,) or sediment
particle/water partition coefficient (K ) for the PAH. The
K for pyrogenic PAHs associated prlmardy with combustion
soot requires a variation on Equation 1 to account for the
high affinity of soot particles for PAHs (Bucheli and Gustafs-
son 2000; Cornelissen and Gustafsson 2004).
Concentrations of individual PAHs in bulk sediment,
expressed as ug/g dry sediment, should be normalized to
the concentration of total extractable (Cy+) petroleum hy-
drocarbons (TPH) in sediments, determined by gas chro-
matography/flame ionization detection (Sauer and Boehm
1995), if the source of the PAHs in sediments is primarily
petroleum. If the PAHs in the sediment are primarily py-
rogenic, then concentrations of PAHs should be normalized
to sediment total organic carbon if the sediments contain
high concentrations (several percent) of particulate organic
matter or if a pyrogenic NAPL (e.g., creosote or coal tar)
is present. TPH or total extractable organic matter often is
the best parameter for normalizing PAH concentrations in
urban or industrial sediments, even when the PAHs are pri-
marily from pyrogenic sources because the total extractables
analysis quantifies mainly the nonpolar organic fraction in

bulk sediment that often is the most important in adsorbing
PAHs. This calculation is repeated for all PAHs analyzed in
sediment and is the basis for an estimate of the maximum
concentration of total PAHs in solution in sediment porewa-
ter. Where the estimated concentration of a PAH exceeds its
aqueous solubility, the aqueous solubility is used as the water
concentration.

Toxicity of dissolved PAH mixtures to aquatic organisms

A search of the U.S. EPA Toxicity Information Retrieval
(USEPA 1997) database identified more than 300 values for
the acute toxicity (median lethal concentration, LC50) of ar-
omatic hydrocarbons to freshwater and marine invertebrates
and fish. The search excluded LC50 concentrations greater
than the aqueous solubility of the particular hydrocarbon.
Suitable aquatic toxicity data were found for 25 aromatic
hydrocarbons, including 14 PAHs (Table 4). Log geometric
mean acute toxicity values (in mM/L) for the aromatic hy-
drocarbons were regressed against log K_ . The regression has
a high correlation (72 = 0.885) and the form

log LC50(mM/L) = —1.162 log K__+ 2.496 (2)

This equation was used to estimate the acute toxicity of
each of the PAHs analyzed in sediment (Table 3). Equation
2 is similar to that developed by McCarty et al. (1992) to
estimate the toxicity to freshwater fish of a large number of
nonpolar organic compounds. Equation 2 considers toxicity
data for freshwater and marine invertebrates and fish and ap-
plies only to aromatic hydrocarbons.

The chronic toxicity of each PAH was estimated by divid-
ing the acute value by an acute/chronic ratio of 5. An acute/
chronic ratio of 5 represents a conservative estimate of the
acute/chronic ratio for aromatic hydrocarbons. For example,
Suter and Rosen (1988) evaluated the comparative acute
and chronic toxicity of several chemicals to marine fish and
crustaceans. Acute/chronic ratios for aromatic hydrocarbons
calculated from their data are between 2 and 4.

The estimated concentration of each PAH in solution in
sediment porewater was divided by its chronic toxicity value
to derive a HQ. Hazard quotients for all of the PAHs de-
tected in sediment were summed to produce a HI for total

PAHs:
HQ = (PAH)_ /chronic value 3)

HI = ZHQ 4)

Equations 3 and 4 are based on the reasonable assump-
tions that the dissolved PAHs are much more bioavailable
and toxic than adsorbed PAHs (Neff 2002) and the toxici-
ties of individual PAHs in a mixture in solution are additive
(Warne et al. 1989; Di Toro and McGrath 2000; Hansen et
al. 2003; Landrum et al. 2003).

Toxicity of PAH assemblages in sediments

Log K values for the PAHs most frequently analyzed in
freshwater and marine sediments increase with molecular
weight from 3.37 for naphthalene to 8.0 for C,-chrysenes
(Table 3). Log K__ values estimated by the log K_/log K_
regression of Karickhoff (1981) are slightly lower than the
log K values in Table 3, ranging from 2.94 for naphtha-
lene to 6.68 for benzo[ghi]peylene. Values for log K, based
on the regression of Lee et al. (1992a) for diesel fuel PAHs,
are slightly higher than the log K__values, ranging from 3.81
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Table 4. Geometric mean toxicity (LC50 with 48-h or longer exposure) for PAH, based on available data from the AQUIRE

database (USEPA 1997)

Chemical
Naphthalene 2,140
1-Methylnaphthalene 4,220
2-Methylnaphthalene 1,130
1,3-Dimethylnaphthalene 1,700
Acenaphthene 1,640
Biphenyl 2,110
818

for naphthalene to 6.72 for benzo[ghi]perylene. The actual
value of log K varies with the “average molecular weight”
of the oil and, therefore, is different for different crude and
refined petroleum products and changes with oil weathering
(Lee et al. 1992a, 1992b; Shiu et al. 1990). The value of log
K_, for a particular PAH decreases as the average molecular
weight and density of the bulk oil increases, in agreement
with Raoult’s Law (Lane and Loehr 1995). Thus, K_ is a
reasonable, conservative coefficient to use for estimating the
dissolved concentrations of PAHs associated with sediments,
most of which contain both weathered petrogenic and pyro-
genic PAHs. The use of log K may result in approximately
2-fold under- or overestimation of the true concentration of
a PAH in solution in equilibrium with the NAPL phase (Shiu
et al. 1988).

Polycyclic aromatic hydrocarbon solubility in freshwater
decreases with increasing PAH molecular weight (Table 3).
The solubility of some alkyl-PAHs is greater than that of the
parent PAH, possibly reflecting steric effects of the alkyl car-
bons. Solubility tends to decrease with increasing seawater
salinity and decreasing water temperature (Neff 2002). For
example, the solubility of phenanthrene in fresh and salt wa-
ter at 25°C is 1,080 and 644 ug/L, respectively (Eastcott et
al. 1988). The solubility of anthracene in freshwater decreas-
es from 56.5 pg/L at 29.1°C to 15.5 pg/L at 8.9°C (Reza
et al. 2002). At all salinities and temperatures, anthracene
is much less soluble than its isomer, phenanthrene. These
physical properties of PAH affect their bioavailability and
toxicity to freshwater and marine organisms.

The measured acute toxicity of aromatic hydrocarbons
increases (LC50 decreases) with increasing PAH molecular
weight and log K__(Table 4; Hansen et al. 2003) The es-
timated acute toxicity values follow the same trend (Table
3). Estimated chronic values for PAHs range from 970 pg/L
(ppb) for naphthalene to 0.01 ppb for C,-chrysenes (Table 3).
For anthracene and PAHs with molecular weights of 228.3
(chrysene and benz[a]anthracene) or higher, the acutely le-
thal concentration approaches, or is higher than, the single
phase aqueous solubility. Saturated solutions of these highly
nonpolar PAHs are not acutely toxic to aquatic organisms.

We selected sediment PAH data from a recent study of the
sources of PAHs in sediments of the Wycoff/Eagle Harbor
Superfund site in the state of Washington, USA, to demon-
strate the method described above for estimating the aquatic
toxicity, measured as HI, of sediment-bound PAHs (Table
5). Two sediment samples from Eagle Harbor in Puget Sound
were used, one heavily contaminated with creosote and the
other contaminated with PAHs from urban runoff and de-

Geomean LC50 (ug/L) Geomean LC50 (ug/L)

56
o9
o
1
;

position of pyrogenic PAHs from combustion sources. The
PAH data for the two sediment samples used in this example
are plotted in the PCA plot for the site data (Figure 2) and
show that one sample has a clear creosote signature and the
other has a clear urban runoff signature.

The creosote-contaminated sediment contained 27,441
ug/g (ppm) of TPH and 17,283 ppm of total PAH. The urban
runoff sediment contained 212 ppm of TPH and 25 ppm of
total PAH. Total PAH concentrations were much higher than
the “high” value reported in the National Status and Trends
database of 2.18 ppm of total PAH (24 parent PAH and alkyl
homologue groups in sediments) (Daskalakis and O'Connor
1995), indicating that sediments from Eagle Harbor were
highly contaminated with PAHs. Daskalakis and O’Connor
(1995) identified Eagle Harbor as the location of some of the
most heavily contaminated sediments in Puget Sound.

The sediment PAH concentrations were normalized to
TPH concentration for calculation of HIs. TPH-normal-
ized PAH concentrations were 629,808 ug PAH/g TPH and
115,655 pg/g in the creosote-contaminated and urban run-
off-contaminated sediments, respectively. Estimated con-
centrations of total PAH in solution in sediment porewater in
equilibrium with the two sediments were 17,190 ug/L (ppb)
and 10,216 ug/L, respectively (Table 5). However, esti-
mated concentrations of several PAHs in solution in water in
equilibrium with the creosote-contaminated sediment were
in excess of their single-phase aqueous solubilities (Table
3). Actual concentrations of these PAHs in solution in sedi-
ment pore water would not exceed their aqueous solubilities.
Therefore, the aqueous solubilities of these PAHs were used
as the exposure concentrations.

The estimated concentration of each PAH in solution was
divided by its chronic toxicity value (Table 3) to obtain an HQ.
The HQs for the PAHs in the creosote-contaminated sediment
pore water ranged from 0.1 to 32.1 (C,-phenanthrenes). The
sum of HQs (the HI) for this sediment was 250.

The estimated concentration of only benzo[a]pyrene in
solution exceeded its water solubility for the urban runoff
sediment sample. The difference was small, so no adjust-
ment was necessary. Estimated HQs for PAH in the urban
runoff-contaminated sediment porewater ranged from 0.1 to
6.9 (naphthalene), and the estimated HI was 64.

An HI value greater than 1 indicates that the porewater
contains in solution a concentration of total PAHs in excess
of its estimated chronic toxicity to aquatic animals (Ozretich
et al. 2000). Both sediments had Hls substantially greater
than 1, suggesting that both sediments would be toxic to the
benthic fauna of Eagle Harbor.
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Table 5. Hazard quotients (HQ) and hazard indices (HI) for two sediment samples collected from Eagle Harbor, Washing-
ton, USA. The weathered creosote-contaminated sediment contained 17,283 pg/g dry wt (ppm) total polycyclic aromatic
hydrocarbons (PAH) and 27,441 ppm total petroleum hydrocarbons (TPH). The sediment sample contaminated with urban
runoff/fallout PAH contained 25 ppm total PAH and 212 ppm TPH. Concentrations in parentheses are freshwater solubili-
ties. PAH data from Stout et al. (2001a)

_ Creosote-contaminated sediment Sediment contaminated with urban
(27,441 pg TPH/g sediment) runoff PAH (212 ug TPH/g sediment)
(ug/g TPH) (ug/L) (ug/g TPH) (ug/L)
2,931 1,250 1.3 15,762 6.720 6.9
4,712 636 2.2 6,629 890 3.2
13,135 560 6.9 3,527 150 1.9
11,212 112 6.6 1,506 15 0.9
4,684 13 3.2 423 1 03
689 77 03 1,763 200 0.8
495 42 0.2 459 39 0.2
41,226 4,960 18.3 6,615 800 2.9
20,988 1,290 9.6 6,487 400 3.0
[Fluorene | 48,290 3,190 21.8 6,438 420 2.9
11,249 120 6.3 1,254 13 6.8
7,294 46 4.2 603 4 0.4
3,637 12 2.2 650 2 0.4
11,280 325 (80) (1.3) 1,480 43 0.7
3,888 100 1.9 327 9 0.2
2,506 18 1.4 240 2 0.1
630 2 0.4 161 0.5 0.1
187 0.2 0.1 95 0.1 0.1
41,597 13 32.1 4,556 1 25
86,458 2,800 (1,140)  (16.3) 10,442 340 48
29,735 410 14.7 2,736 38 1.4
16,779 53 9.8 1,351 4 0.8
5,736 11 35 629 1 0.4
101,012 609 (260) (23.6) 6,168 37 3.4
63,521 420 (130) (10.8) 7,808 52 43
25,471 49 15.7 3,725 7 23
14,934 18 (15) (7.5) 1,996 2 1.3
15,693 22 (6) 2.7) 4,022 6 25
6,826 3 4.9 1,725 0.7 1.2
1,842 0.2 15 489 0.1 0.6
295 0.01 03 197 0 0
4,474 7 2.4 2,972 5 1.6
5,233 5 3.1 2,59 3 1.8
3,002 3 1.8 1,974 2 1.2
4,210 4(1) (0.7) 1,867 2 (1) 0.7)
863 0.5 0.6 1,369 08 0.1
857 0.1 0.7 928 0.1 0.7
590 0.1 0.4 253 0.04 0.2
809 0.3 0.5 847 03 0.6
629,808 17,190 115,655 10,216
o 250 64
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Sediment quality guidelines, based on toxicity to sediment-
dwelling marine animals, have been developed for total PAH
in marine sediments (Long et al. 1995). The effects range
low (ERL) and effects range median (ERM) concentrations
for total PAH are 4.022 ug/g dry wt and 44.792 ug/g, respec-
tively. The ERL is the concentration in bulk sediment below
which toxicity to benthic organisms is unlikely; the ERM
is the concentration above which effects are likely. Concen-
trations between the ERL and ERM may be toxic and may
require additional evaluation. At Eagle Harbor, the creosote-
contaminated sediment contained more than 17,000 ug/g of
total PAHs, more than 384 times higher than the ERM con-
centration. The high HI value and substantial exceedence of
the ERM value for this sediment indicates that it is likely to
be highly toxic to benthic fauna.

Approximately 34% of the HI for the creosote-contami-
nated sediment at Eagle Harbor was attributable to 4-ring+
(fluoranthene and higher) PAHs, most of which are pyrogen-
ic (Table 5). Other predominantly pyrogenic PAHs also con-
tributed to the HI, including acenaphthene, dibenzofuran,
and anthracene. Dibenzothiophenes, which usually are con-
sidered primarily petrogenic, make a substantial contribu-
tion to the HI. Some of the creosote from the Wycoff wood
treatment facility may have been distilled from a high-sulfur
petroleum tar, which would contain high concentrations of
dibenzothiophenes. These creosote-associated PAHs, partic-
ularly the higher molecular weight ones, have much higher
log K_s than predicted (Mitra et al. 1999), indicating a low
accessibility and bioavailability. Thus, it is likely that the sed-
iments are much less toxic to benthic animals than predicted
by the high HI value and exceedence of the ERM value.

The urban runoff sediment contained 25 ppm of total
PAHs, about 55% of the ERM concentration and about 6
times the ERL concentration. The HI of the PAH assemblage
in this sediment was 64, indicating a hazard (risk of toxicity)
to benthic organisms if the PAH are accessible and bioavail-
able. This sediment would be toxic to benthic animals if the
PAH associated with the sediment particles are accessible. As
indicated in Table 5, this sediment sample was enriched in
parent PAHs and several 4-ring+ PAHs characteristic of pyro-
genic sources. There also is evidence of some petrogenic PAH
contributions, particularly the dibenzothiophenes (DBT) that
are much more abundant in petrogenic than pyrogenic PAH
assemblages (Neff 2002). More than 40% of the HI for this
sediment was attributable to 4-ring and higher PAHs (mostly
pyrogenic) that tend to sorb to sediment particles much more
strongly than predicted (Neff 2002). However, there may be
enough alkyl naphthalenes, phenanthrenes, and dibenzothio-
phenes (mostly petrogenic) in the sediments to elicit effects
in some sensitive benthic organisms.

The toxicity of two heavily contaminated Eagle Harbor
sediments was evaluated with a sensitive sand dollar embryo
test (Meador et al. 1990). The sediment samples contained
33.6 and 37.0 ug/g total PAH. There was 100% mortality
of the echinoderm embryos during exposure to both sedi-
ments. Ozretich et al. (2000) evaluated the toxicity of 30
creosote-contaminated sediments from nearby Elliott Bay
(WA, USA) with two amphipod species. Mean amphipod
mortality was less than 10% (sediments were not toxic) in
seven sediments containing 12 to 140 ug/g total PAH (34
parent and alkyl PAH groups). There was 100% mortality in
eight sediments containing 500 to 25,000 pg/g PAH. Mean
amphipod mortality ranged from 13 to 78% in the remaining

sediments, containing 19 to 480 ug/g PAH. Thus, the creo-
sote-contaminated sediment used in the present investiga-
tion, containing 17,000 pg/g total PAH, probably also would
be toxic. The urban runoff sediment containing 25 ug/g PAH
probably were either nontoxic or moderately toxic to benthic
animals.

SUMMARY

The analysis of PAHs in sediments from Eagle Harbor
shows how the source and composition of the PAH assem-
blage in sediment can affect its estimated hazard to aquatic
animals. The HI approach to estimating the hazard of a com-
plex mixture, like PAH, in sediments provides more infor-
mation than the ERL/ERM or sediment toxicity approaches
and can be used to aid in interpreting the significance of the
hazard estimates and the causes of any risk identified. A
combination of HI assessment and sediment toxicity prob-
ably would provide the largest amount of useful information
upon which to base estimates of ecological risk of PAH-con-
taminated sediments.
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APPENDIX B

TRESPASSER IMMINENT HAZARD SHORT FORM



Trespasser - Soil: Table TSIH-1
Exposure Point Concentration (EPC)

Based on Trespasser Ages 11-16 (Cancer) and 11-12 (Non-Cancer)

**Do not insert or delete any rows**
Click on empty cell below and select OHM using arrow.

ShortForm Version 10-12
Vlookup Version v0315

ELCR (all chemicals) = 1.5E-06
HI (all chemicals) = 1.7E-01

Oil or EPC Subchronic
Hazardous Material (mg/kg) | ELCRingestion | ELCRuermal | ELCRyotal HQ;,q | HQqerm HQota1
METHYLNAPHTHALENE, 2- 1.4E+00 3.7E-05 8.6E-05 1.2E-04
ACENAPHTHENE 4.1E+01 2.2E-05 5.0E-05 7.2E-05
ACENAPHTHYLENE 1.4E+00 5.0E-07 1.1E-06 1.6E-06
ANTHRACENE 1.1E+01 1.2E-06 2.7E-06 3.9E-06
BENZO(a)ANTHRACENE 1.4E+01 3.7E-08 1.9E-08 5.7E-08 5.0E-06 2.3E-06 7.3E-06
BENZO(a)PYRENE 2.3E+01 6.1E-07 3.2E-07 9.3E-07 8.2E-06 3.8E-06 1.2E-05
BENZO(b)FLUORANTHENE 7.9E+00 2.1E-08 1.1E-08 3.2E-08 2.8E-06 1.3E-06 4.1E-06
BENZO(g,h,i)PERYLENE 1.8E+01 6.4E-06 1.5E-05 2.1E-05
BENZO(k)FLUORANTHENE 5.3E+00 1.4E-09 7.4E-10 2.2E-09 1.9E-06 8.7E-07 2.7E-06
CHRYSENE 6.0E+00 1.6E-09 8.4E-10 2.4E-09 2.1E-06 9.8E-07 3.1E-06
DIBENZO(a,h)ANTHRACENE 1.2E+01 3.2E-07 1.7E-07 4.9E-07 4.3E-06 2.0E-06 6.2E-06
FLUORANTHENE 1.3E+01 1.4E-05 3.2E-05 4.6E-05
FLUORENE 2.0E+01 5.3E-06 1.2E-05 1.8E-05
INDENO(1,2,3-cd)PYRENE 3.7E+00 9.9E-09 5.1E-09 1.5E-08 1.3E-06 6.1E-07 1.9E-06
NAPHTHALENE 1.4E+01 7.4E-06 1.7E-05 2.5E-05
PHENANTHRENE 2.9E+01 1.0E-05 2.4E-05 3.4E-05
PYRENE 1.0E+01 3.5E-06 8.2E-06 1.2E-05
LEAD 6.8E+02 1.6E-01 1.3E-02 1.7E-01

MassDEP ORS

Contact: Lydia Thompson

Lydia.Thompson@state.ma.us

617-556-1165 10f7

Note! Lead IH HQ limit is 1, not 10.
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Trespasser - Soil: Table TSIH-2

Equations to Calculate Cancer Risk for a Trespasser (Age 11-16 years)

Vlookup Version v0315

Cancer Risk from Ingestion Parameter Value Units
CSF OHM specific (mg/kg-day)‘1
ELCRy,, = LADD,,, * CSF LADD OHM specific mg/kg-day
[OHM]g.i OHM specific mg/kg
LADD... = [OHM]0y * IR * RAF oy * EFj,g *ED *EP * C IR 50 mg/day
ing BW * APtetime RAF ¢.ing OHM specific dimensionless
RAF ¢ derm OHM specific dimensionless
Cancer Risk from Dermal Absorption EFing.derm 0.164 event/day
ED 1 day/event
ELCRyerm= LADD o * CSF EP 5 years
C 0.000001 kg/mg
LADD... = [OHMlsoi* SA * RAF gor * SAF * EF gorm * ED *EP * C BW 48.2 kg
derm BW ™ APjtetime AP (ifetime) 70 years
SA 2796 cm?/ day
SAF 0.14 mg/cm*
MassDEP ORS
Contact: Lydia Thompson
Lydia.Thompson@state.ma.us
617-556-1165 20f7
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Trespasser - Soil: Table TSIH-3

Equations to Calculate Subchronic Noncancer Risk for a Trespasser (Age 11-12 years)

Vlookup Version v0315
Subchronic Noncancer Risk from Ingestion Parameter Value Units
RfD OHM specific mg/kg-day
HQp, = ADD;ng ADD OHM specific mg/kg-day
RfDsubchronic [OHM]q; OHM specific mg/kg
IR 50 mg/day
ADD,, = [OHM]soi * IR * RAFcing * EFing "ED "EP * C RAF c.ing OHM specific dimensionless
e BW * AP RAF ¢ germ OHM specific dimensionless
= e 0.286 event/day
Subchronic Noncancer Risk from Dermal Absorption
ED 1 day/event
HQy. = ADDgyerm
RfDsubchronic EP 0.577 years
C 0.000001 kg/mg
ADD,,. = [OHM]g; * SA * RAF ¢ germ * SAF * EF 4o * ED * EP * C BW 40.3 kg
BW * AP AP 0.577 year
SA 2477 cm?/ day
SAF 0.14 mg/cm®
MassDEP ORS
Contact: Lydia Thompson
Lydia. Thompson@state.ma.us
617-556-1165 3of 7
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Trespasser - Soil: Table TSIH-4
Definitions and Exposure Factors

Vlookup Version v0315

Parameter

Value

Units

Notes

ELCR - Excess Lifetime Cancer Risk
CSF - Cancer Slope Factor

LADD - Lifetime Average Daily Dose
HQ - Hazard Quotient

RfD - Reference Dose

ADD - Average Daily Dose

EPC - Exposure Point Concentration
IR - Soil Ingestion Rate

RAF, - Relative Absorption Factor for Cancer Effects

chemical specific
chemical specific
chemical specific
chemical specific
chemical specific
chemical specific
chemical specific
50

chemical specific

dimensionless
(mg/kg-day)'1
mg/kg-day
dimensionless
mg/kg-day
mg/kg-day
mg/kg
mg/day

dimensionless

Pathway specific (ing =ingestion, derm=dermal, inh=inhalation)
see Table RS-7

Pathway specific

Pathway specific (ing =ingestion, derm=dermal, inh=inhalation)
see Table RS-7

Pathway specific

MADEP. 2002. Technical Update: Calculation of an Enhanced Soil Ingestion Rate.
(http://www.mass.gov/dep/ors/orspubs.htm)

EF subchronic - EXposure Frequency for subchronic ingestion or dermal exposure 0.286 event/day (2 days/week
EF cancer - Exposure Frequency for cancer, ingestion or dermal exposure 0.164 event/day 2 days/week, 30 weeks/year
ED - Exposure Duration 1 day/event
EP(11.12) - Exposure Period for age group 11-12 0.577 years 30 weeks
EP11.16) - Exposure Period for age group 11-16 5 years
BW(11.12) - Body Weight for age group 11-12 40.3 kg U.S. EPA. 1997. Exposure Factors Handbook. Table 7-7
BW(11-16) - Body Weight for age group 11-16 48.2 kg Ibid
APgubchronic - Averaging Period for subchronic noncancer 0.577 years 30 weeks
AP cancer - Averaging Period for lifetime 70 years
SA(11-12) - Surface Area for age group 11-12 2477 cm’/ day 50th percentile of forearms, hands, and feet for females.
MADEP 1995 Guidance for Disposal Site Risk Characterization, Table B-2.
SA11-16) - Surface Area for age group 11-16 2796.1 cm?/day  |ibid
SAF - Surface Adherence Factor, Trespasser 0.14 mg/cm? SAF developed for ShortForm according to procedure outlined in MA DEP Technical Update:
Weighted Skin-Soil Adherence Factors, April 2002.
MassDEP ORS
Contact: Lydia Thompson
Lydia.Thompson@state.ma.us
617-556-1165 40of 7 Sheet: Exp




Trespasser - Soil: Table TSIH-5
Chemical-Specific Data

METHYLNAPHTHALENE, 2-
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(a)ANTHRACENE
BENZO(a)PYRENE
BENZO(b)FLUORANTHENE
BENZO(g,h,i)PERYLENE
BENZO(k)FLUORANTHENE
CHRYSENE
DIBENZO(a,h)ANTHRACENI
FLUORANTHENE
FLUORENE
INDENO(1,2,3-cd)PYRENE
NAPHTHALENE
PHENANTHRENE

PYRENE

LEAD

MassDEP ORS

Contact: Lydia Thompson
Lydia.Thompson@state.ma.us
617-556-1165

4.0E-03
2.0E-01
3.0E-01
1.0E+00
3.0E-01
3.0E-01
3.0E-01
3.0E-01
3.0E-01
3.0E-01
3.0E-01
1.0E-01
4.0E-01
3.0E-01
2.0E-01
3.0E-01
3.0E-01
7.5E-04

50f7

Vlookup Version v0315

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.5

0.1
0.1
0.1
0.02
0.02
0.02
0.1
0.02
0.02
0.02
0.1
0.1
0.02
0.1
0.1
0.1
0.006

Sheet: Chem



Trespasser - Soil: Table TSIH-6
Cyanide Calculations

The soil cyanide concentration limit set to protect a trespasser against an acute, potentially lethal one-time dose of cyanide
from incidental ingestion of contaminated soil is 8,000 mg/kgs;. This is the concentration of available cyanide in soil below which

acute human health effects would not be expected following a one-time exposure. This soil concentration is calculated using the
equation below with a one-time soil ingestion estimate of 50 mg,,; and an available cyanide dose limit of 0.01 mg/kgyoday weight-

MassDEP’s guidance on evaluating the risk from a one-time cyanide dose considers cyanide’s potentially lethal effects
as well as information on cyanide metabolism:

Cyanides are detoxified rapidly by the body, and a large acute dose which overwhelms the

detoxification mechanism is potentially more toxic than the same dose distributed over a

period of hours. (MassDEP Background Documentation for the Development of an Available Cyanide Benchmark
Concentration, originally dated October 1992, Modified August 1998)

Assessment of a potential one-time dose requires an estimate of the maximum soil concentration the trespasser could contact

at any one time. The average soil concentration within a typical exposure area will underestimate the potential one-time dose.
Therefore, to assess the acute risk of a one-time potentially lethal dose, the EPC for cyanide should be a conservative estimate of
the maximum soil concentration.

The trespasser soil concentration limit to protect against adverse effects from an acute (one-time) exposure to cyanide is 8000 mg/kg.

Concentration Calculation for Cyanide Parameter Value Units
HQ (Hazard Quotient) 1 (unitless)
) HQ x Acute Dose Limit x BW Acute Dose Limit 0.01 mg avail. CN/ kg BW
Concentration = - ;
IR x RAF x Conversion Factor BW (Body Weight) 11.12 40.3 kg
IR (1-time reasonable max) 50 mg
Conversion Factor 1.0E-06 kg soil / mg soil
RAF 1 (unitless)

The toxicological basis for estimating an allowable one-time is documented in MassDEP’s 1992
Background Documentation for the Development of an "Available Cyanide" Benchmark Concentration, which is published at:
http://www.mass.gov/eea/docs/dep/toxics/stypes/dscyanide.pdf

MassDEP ORS

Contact: Lydia Thompson

Lydia.Thompson@state.ma.us

617-556-1165 6 of 7

Sheet: Cyanide



Trespasser - Soil: Table TSIH-6
Cyanide Calculations

The soil cyanide concentration limit set to protect a trespasser against an acute, potentially lethal one-time dose of cyanide
from incidental ingestion of contaminated soil is 8,000 mg/kgs;. This is the concentration of available cyanide in soil below which

acute human health effects would not be expected following a one-time exposure. This soil concentration is calculated using the
equation below with a one-time soil ingestion estimate of 50 mg,,; and an available cyanide dose limit of 0.01 mg/kgyoday weight-

MassDEP’s guidance on evaluating the risk from a one-time cyanide dose considers cyanide’s potentially lethal effects
as well as information on cyanide metabolism:

Cyanides are detoxified rapidly by the body, and a large acute dose which overwhelms the

detoxification mechanism is potentially more toxic than the same dose distributed over a

period of hours. (MassDEP Background Documentation for the Development of an Available Cyanide Benchmark
Concentration, originally dated October 1992, Modified August 1998)

Assessment of a potential one-time dose requires an estimate of the maximum soil concentration the trespasser could contact

at any one time. The average soil concentration within a typical exposure area will underestimate the potential one-time dose.
Therefore, to assess the acute risk of a one-time potentially lethal dose, the EPC for cyanide should be a conservative estimate of
the maximum soil concentration.

The trespasser soil concentration limit to protect against adverse effects from an acute (one-time) exposure to cyanide is 8000 mg/kg.

MassDEP ORS

Contact: Lydia Thompson

Lydia.Thompson@state.ma.us
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APPENDIX C

LABORATORY REPORTS 2021 AND 2022



Serial_N0:08192118:36

ANALYTICAL REPORT

Lab Number: L2141856
Client: Horseley & Witten, Inc.
Sextant Hill Office Park
90 Route 6A
Sandwich, MA 02563
ATTN: Brian Massa
Phone: (508) 833-6600
Project Name: CAPE COD GATEWAY AIRPORT
Project Number: Not Specified
Report Date: 08/19/21

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

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), CT (PH-0574), IL (200077), ME (MA0O0086), MD (348), NJ (MA935), NY (11148),
NC (25700/666), PA (68-03671), Rl (LAO000B5), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-17-00196).

Eight Walkup Drive, Westborough, MA 01581-1019
508-898-9220 (Fax) 508-898-9193 800-624-9220 - www.alphalab.com
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Project Name:
Project Number:

Alpha
Sample ID

L2141856-01
L2141856-02
L2141856-03
L2141856-04
L2141856-05
L2141856-06
L2141856-07
L2141856-08
L2141856-09
L2141856-10
L2141856-11
L2141856-12
L2141856-13
L2141856-14
L2141856-15

Page 2 of 64

CAPE COD GATEWAY AIRPORT

Not Specified

Client ID
LP-1

LP-10
LP-9

LP-7
LP-COMP 1
LP-5

LP-4

LP-3

LP-6
LP-COMP 2
MD-1

MD-2

MD-3

MD-4
MD-COMP

Matrix
SOIL

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

Sample
Location

HYANNIS, MA
HYANNIS, MA
HYANNIS, MA
HYANNIS, MA
HYANNIS, MA
HYANNIS, MA
HYANNIS, MA
HYANNIS, MA
HYANNIS, MA
HYANNIS, MA
HYANNIS, MA
HYANNIS, MA
HYANNIS, MA
HYANNIS, MA
HYANNIS, MA

Serial_N0:08192118:36

Lab Number:
Report Date:

Collection
Date/Time

08/02/21 11:25
08/02/21 11:35
08/02/21 11:45
08/02/21 11:55
08/02/21 11:25
08/02/21 12:10
08/02/21 12:20
08/02/21 12:32
08/02/21 12:43
08/02/21 12:10
08/02/21 16:20
08/02/21 16:42
08/02/21 16:57
08/02/21 17:10
08/02/21 16:20

L2141856
08/19/21

Receive Date
08/05/21
08/05/21
08/05/21
08/05/21
08/05/21
08/05/21
08/05/21
08/05/21
08/05/21
08/05/21
08/05/21
08/05/21
08/05/21
08/05/21
08/05/21



Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856
Project Number: Not Specified Report Date: 08/19/21

MADEP MCP Response Action Analytical Report Certification

This form provides certifications for all samples performed by MCP methods. Please refer to
the Sample Results and Container Information sections of this report for specification of
MCP methods used for each analysis. The following questions pertain only to MCP
Analytical Methods.

An affirmative response to questions A through F is required for "Presumptive Certainty" status

A Were all samples received in a condition consistent with those described on the Chain-of- YES
Custody, properly preserved (including temperature) in the field or laboratory, and
prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected YES
CAM protocol(s) followed?

C Were all required corrective actions and analytical response actions specified in the selected YES
CAM protocol(s) implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in CAM VII A, YES
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

E a. VPH, EPH, and APH Methods only: Was each method conducted without significant N/A
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

E b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? N/A

F Were all applicable CAM protocol QC and performance standard non-conformances identified YES

and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

A response to questions G, H and | is required for "Presumptive Certainty" status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM NO
protocol(s)?

H Were all QC performance standards specified in the CAM protocol(s) achieved? NO

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? NO

For any questions answered "No", please refer to the case narrative section on the following page(s).

Please note that sample matrix information is located in the Sample Results section of this report.
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Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856
Project Number:  Not Specified Report Date: 08/19/21

Case Narrative

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

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

or "RE", respectively.

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

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

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms

used in this report are provided in the Glossary located at the back of the report.

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

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856
Project Number:  Not Specified Report Date: 08/19/21

Case Narrative (continued)

Report Submission
August 19, 2021: This final report includes the results of all requested analyses.

August 12, 2021: This is a preliminary report.

MCP Related Narratives

Sample Receipt

The analyses performed were specified by the client.
In reference to question H:

A Matrix Spike was not submitted for the analysis of Total Metals.

PAHSs by SIM

L2141856-01, -02, -03, -04, -06, -07, -08, -09, -10, and -15: The sample has elevated detection limits due
to the limited sample volume utilized during extraction, as required by the sample matrix.

In reference to question G:

L2141856-01, -02, -03, -04, -06, -07, -08, -09, -10, and -15: One or more of the target analytes did not
achieve the requested CAM reporting limits.

In reference to question I:

All samples were analyzed for a subset of MCP analytes per client request.

Total Metals
In reference to question I:

All samples were analyzed for a subset of MCP analytes per client request.

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

Authorized Signature:

Title: Technical Director/Representative Date: 08/19/21
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Serial_N0:08192118:36
QC OUTLIER SUMMARY REPORT
Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856
Project Number:  Not Specified Report Date: 08/19/21

Recovery/RPD QC Limits Associated Data Quality
Method Client ID (Native ID) Lab ID Parameter QC Type (%) (%) Samples  Assessment

MCP Semivolatile Organics by SIM - Westborough Lab
8270D-SIM  Batch QC WG1533821-2 Nitrobenzene-d5 Surrogate 135 30-130 - potential high bias
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ORGANICS
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SEMIVOLATILES
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-01 Date Collected: 08/02/21 11:25

Client ID: LP-1 Date Received: 08/05/21

Sample Location: HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil Extraction Method: EPA 3546
Analytical Method: 97,8270D-SIM Extraction Date:  08/14/21 16:23
Analytical Date: 08/15/21 20:24

Analyst: DV

Percent Solids: 63%

Parameter Result Qualifier Units RL MDL Dilution Factor

MCP PAHSs by SIM - Westborough Lab

Acenaphthene 30 ug/kg 30 1
Fluoranthene 3100 E ug/kg 30 1
Naphthalene ND ug/kg 30 1
Benzo(a)anthracene 920 ug/kg 30 1
Benzo(a)pyrene 1300 ug/kg 30 1
Benzo(b)fluoranthene 2200 ug/kg 30 1
Benzo(k)fluoranthene 660 ug/kg 30 1
Chrysene 1400 ug/kg 30 1
Acenaphthylene 74 ug/kg 30 1
Anthracene 1300 ug/kg 30 1
Benzo(ghi)perylene 1200 ug/kg 30 1
Fluorene 46 ug/kg 30 1
Phenanthrene 1200 ug/kg 30 1
Dibenzo(a,h)anthracene 230 ug/kg 30 1
Indeno(1,2,3-cd)pyrene 1400 ug/kg 30 1
Pyrene 2400 ug/kg 30 1
2-Methylnaphthalene ND ug/kg 30 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 111 30-130
2-Fluorobiphenyl 85 30-130
4-Terphenyl-d14 85 30-130
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

Percent Solids:

Parameter

CAPE COD GATEWAY AIRPORT
Not Specified

SAMPLE RESULTS

L2141856-01 D
LP-1
HYANNIS, MA

Soil
97,8270D-SIM
08/18/21 16:25

DV
63%

Result Qualifier

Units

Serial_N0:08192118:36
Lab Number: L2141856

Report Date: 08/19/21

Date Collected: 08/02/21 11:25
Date Received: 08/05/21
Field Prep: Not Specified

Extraction Method: EPA 3546
Extraction Date: 08/14/21 16:23

RL MDL Dilution Factor

MCP PAHSs by SIM - Westborough Lab

Fluoranthene
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-02 Date Collected: 08/02/21 11:35

Client ID: LP-10 Date Received: 08/05/21

Sample Location: HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil Extraction Method: EPA 3546
Analytical Method: 97,8270D-SIM Extraction Date:  08/14/21 16:23
Analytical Date: 08/15/21 20:41

Analyst: DV

Percent Solids: 22%

Parameter Result Qualifier Units RL MDL Dilution Factor

MCP PAHSs by SIM - Westborough Lab

Acenaphthene ND ug/kg 86 1
Fluoranthene 1200 ug/kg 86 1
Naphthalene ND ug/kg 86 1
Benzo(a)anthracene 300 ug/kg 86 1
Benzo(a)pyrene 510 ug/kg 86 1
Benzo(b)fluoranthene 990 ug/kg 86 1
Benzo(k)fluoranthene 260 ug/kg 86 1
Chrysene 610 ug/kg 86 1
Acenaphthylene ND ug/kg 86 1
Anthracene ND ug/kg 86 1
Benzo(ghi)perylene 470 ug/kg 86 1
Fluorene 90 ug/kg 86 1
Phenanthrene 550 ug/kg 86 1
Dibenzo(a,h)anthracene 96 ug/kg 86 1
Indeno(1,2,3-cd)pyrene 580 ug/kg 86 1
Pyrene 930 ug/kg 86 1
2-Methylnaphthalene ND ug/kg 86 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 104 30-130
2-Fluorobiphenyl 68 30-130
4-Terphenyl-d14 65 30-130
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-03 Date Collected: 08/02/21 11:45

Client ID: LP-9 Date Received: 08/05/21

Sample Location: HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil Extraction Method: EPA 3546
Analytical Method: 97,8270D-SIM Extraction Date:  08/14/21 16:23
Analytical Date: 08/15/21 20:57

Analyst: DV

Percent Solids: 6%

Parameter Result Qualifier Units RL MDL Dilution Factor

MCP PAHSs by SIM - Westborough Lab

Acenaphthene ND ug/kg 300 1
Fluoranthene 2100 ug/kg 300 1
Naphthalene ND ug/kg 300 1
Benzo(a)anthracene 410 ug/kg 300 1
Benzo(a)pyrene 750 ug/kg 300 1
Benzo(b)fluoranthene 1600 ug/kg 300 1
Benzo(k)fluoranthene 400 ug/kg 300 1
Chrysene 980 ug/kg 300 1
Acenaphthylene ND ug/kg 300 1
Anthracene ND ug/kg 300 1
Benzo(ghi)perylene 800 ug/kg 300 1
Fluorene 300 ug/kg 300 1
Phenanthrene 980 ug/kg 300 1
Dibenzo(a,h)anthracene ND ug/kg 300 1
Indeno(1,2,3-cd)pyrene 940 ug/kg 300 1
Pyrene 1600 ug/kg 300 1
2-Methylnaphthalene ND ug/kg 300 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 55 30-130
2-Fluorobiphenyl 31 30-130
4-Terphenyl-d14 36 30-130

Page 12 of 64



Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-04 Date Collected: 08/02/21 11:55

Client ID: LP-7 Date Received: 08/05/21

Sample Location: HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil Extraction Method: EPA 3546
Analytical Method: 97,8270D-SIM Extraction Date:  08/14/21 16:23
Analytical Date: 08/15/21 21:13

Analyst: DV

Percent Solids: 16%

Parameter Result Qualifier Units RL MDL Dilution Factor

MCP PAHSs by SIM - Westborough Lab

Acenaphthene ND ug/kg 120 1
Fluoranthene 860 ug/kg 120 1
Naphthalene ND ug/kg 120 1
Benzo(a)anthracene 320 ug/kg 120 1
Benzo(a)pyrene 430 ug/kg 120 1
Benzo(b)fluoranthene 750 ug/kg 120 1
Benzo(k)fluoranthene 220 ug/kg 120 1
Chrysene 490 ug/kg 120 1
Acenaphthylene ND ug/kg 120 1
Anthracene ND ug/kg 120 1
Benzo(ghi)perylene 350 ug/kg 120 1
Fluorene ND ug/kg 120 1
Phenanthrene 380 ug/kg 120 1
Dibenzo(a,h)anthracene ND ug/kg 120 1
Indeno(1,2,3-cd)pyrene 430 ug/kg 120 1
Pyrene 700 ug/kg 120 1
2-Methylnaphthalene ND ug/kg 120 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 104 30-130
2-Fluorobiphenyl 65 30-130
4-Terphenyl-d14 55 30-130
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

Percent Solids:

CAPE COD GATEWAY AIRPORT

Not Specified

L2141856-05
LP-COMP 1
HYANNIS, MA

Soil
97,8270D-SIM
08/12/21 15:05

DV
31%

SAMPLE RESULTS

Serial_N0:08192118:36

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2141856
08/19/21

08/02/21 11:25
08/05/21
Not Specified

Extraction Method: EPA 3546

Extraction Date:

08/11/21 09:36

Parameter Result Qualifier Units RL MDL Dilution Factor
MCP PAHSs by SIM - Westborough Lab
Acenaphthene ND ug/kg 21 1
Fluoranthene 1200 ug/kg 21 1
Naphthalene ND ug/kg 21 1
Benzo(a)anthracene 440 ug/kg 21 1
Benzo(a)pyrene 600 ug/kg 21 1
Benzo(b)fluoranthene 1000 ug/kg 21 1
Benzo(k)fluoranthene 350 ug/kg 21 1
Chrysene 660 ug/kg 21 1
Acenaphthylene 57 ug/kg 21 1
Anthracene 65 ug/kg 21 1
Benzo(ghi)perylene 490 ug/kg 21 1
Fluorene 32 ug/kg 21 1
Phenanthrene 500 ug/kg 21 1
Dibenzo(a,h)anthracene 100 ug/kg 21 1
Indeno(1,2,3-cd)pyrene 550 ug/kg 21 1
Pyrene 910 ug/kg 21 1
2-Methylnaphthalene ND ug/kg 21 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 106 30-130
2-Fluorobiphenyl 61 30-130
4-Terphenyl-d14 52 30-130
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-06 Date Collected: 08/02/21 12:10

Client ID: LP-5 Date Received: 08/05/21

Sample Location: HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil Extraction Method: EPA 3546
Analytical Method: 97,8270D-SIM Extraction Date:  08/14/21 16:23
Analytical Date: 08/15/21 21:30

Analyst: DV

Percent Solids: 11%

Parameter Result Qualifier Units RL MDL Dilution Factor

MCP PAHSs by SIM - Westborough Lab

Acenaphthene ND ug/kg 180 1
Fluoranthene 600 ug/kg 180 1
Naphthalene 400 ug/kg 180 1
Benzo(a)anthracene 230 ug/kg 180 1
Benzo(a)pyrene 280 ug/kg 180 1
Benzo(b)fluoranthene 490 ug/kg 180 1
Benzo(k)fluoranthene ND ug/kg 180 1
Chrysene 340 ug/kg 180 1
Acenaphthylene ND ug/kg 180 1
Anthracene ND ug/kg 180 1
Benzo(ghi)perylene 240 ug/kg 180 1
Fluorene ND ug/kg 180 1
Phenanthrene 300 ug/kg 180 1
Dibenzo(a,h)anthracene ND ug/kg 180 1
Indeno(1,2,3-cd)pyrene 290 ug/kg 180 1
Pyrene 500 ug/kg 180 1
2-Methylnaphthalene ND ug/kg 180 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 100 30-130
2-Fluorobiphenyl 60 30-130
4-Terphenyl-d14 45 30-130
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-07 Date Collected: 08/02/21 12:20

Client ID: LP-4 Date Received: 08/05/21

Sample Location: HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil Extraction Method: EPA 3546
Analytical Method: 97,8270D-SIM Extraction Date:  08/14/21 16:23
Analytical Date: 08/15/21 21:46

Analyst: DV

Percent Solids: 9%

Parameter Result Qualifier Units RL MDL Dilution Factor

MCP PAHSs by SIM - Westborough Lab

Acenaphthene ND ug/kg 230 1
Fluoranthene 580 ug/kg 230 1
Naphthalene ND ug/kg 230 1
Benzo(a)anthracene ND ug/kg 230 1
Benzo(a)pyrene ND ug/kg 230 1
Benzo(b)fluoranthene 360 ug/kg 230 1
Benzo(k)fluoranthene ND ug/kg 230 1
Chrysene 250 ug/kg 230 1
Acenaphthylene ND ug/kg 230 1
Anthracene ND ug/kg 230 1
Benzo(ghi)perylene ND ug/kg 230 1
Fluorene ND ug/kg 230 1
Phenanthrene 350 ug/kg 230 1
Dibenzo(a,h)anthracene ND ug/kg 230 1
Indeno(1,2,3-cd)pyrene ND ug/kg 230 1
Pyrene 460 ug/kg 230 1
2-Methylnaphthalene ND ug/kg 230 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 109 30-130
2-Fluorobiphenyl 63 30-130
4-Terphenyl-d14 39 30-130
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-08 Date Collected: 08/02/21 12:32

Client ID: LP-3 Date Received: 08/05/21

Sample Location: HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil Extraction Method: EPA 3546
Analytical Method: 97,8270D-SIM Extraction Date:  08/14/21 16:23
Analytical Date: 08/15/21 22:02

Analyst: DV

Percent Solids: 12%

Parameter Result Qualifier Units RL MDL Dilution Factor

MCP PAHSs by SIM - Westborough Lab

Acenaphthene ND ug/kg 150 1
Fluoranthene 630 ug/kg 150 1
Naphthalene ND ug/kg 150 1
Benzo(a)anthracene 230 ug/kg 150 1
Benzo(a)pyrene 300 ug/kg 150 1
Benzo(b)fluoranthene 600 ug/kg 150 1
Benzo(k)fluoranthene 150 ug/kg 150 1
Chrysene 350 ug/kg 150 1
Acenaphthylene ND ug/kg 150 1
Anthracene ND ug/kg 150 1
Benzo(ghi)perylene 270 ug/kg 150 1
Fluorene ND ug/kg 150 1
Phenanthrene 280 ug/kg 150 1
Dibenzo(a,h)anthracene ND ug/kg 150 1
Indeno(1,2,3-cd)pyrene 330 ug/kg 150 1
Pyrene 500 ug/kg 150 1
2-Methylnaphthalene ND ug/kg 150 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 73 30-130
2-Fluorobiphenyl 45 30-130
4-Terphenyl-d14 56 30-130
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-09 Date Collected: 08/02/21 12:43

Client ID: LP-6 Date Received: 08/05/21

Sample Location: HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil Extraction Method: EPA 3546
Analytical Method: 97,8270D-SIM Extraction Date:  08/14/21 16:23
Analytical Date: 08/15/21 22:18

Analyst: DV

Percent Solids: 6%

Parameter Result Qualifier Units RL MDL Dilution Factor

MCP PAHSs by SIM - Westborough Lab

Acenaphthene ND ug/kg 320 1
Fluoranthene 790 ug/kg 320 1
Naphthalene ND ug/kg 320 1
Benzo(a)anthracene ND ug/kg 320 1
Benzo(a)pyrene ND ug/kg 320 1
Benzo(b)fluoranthene 520 ug/kg 320 1
Benzo(k)fluoranthene ND ug/kg 320 1
Chrysene 350 ug/kg 320 1
Acenaphthylene ND ug/kg 320 1
Anthracene ND ug/kg 320 1
Benzo(ghi)perylene ND ug/kg 320 1
Fluorene ND ug/kg 320 1
Phenanthrene 410 ug/kg 320 1
Dibenzo(a,h)anthracene ND ug/kg 320 1
Indeno(1,2,3-cd)pyrene 330 ug/kg 320 1
Pyrene 600 ug/kg 320 1
2-Methylnaphthalene ND ug/kg 320 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 124 30-130
2-Fluorobiphenyl 85 30-130
4-Terphenyl-d14 71 30-130
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-10 Date Collected: 08/02/21 12:10

Client ID: LP-COMP 2 Date Received: 08/05/21

Sample Location: HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil Extraction Method: EPA 3546
Analytical Method: 97,8270D-SIM Extraction Date:  08/07/21 22:10
Analytical Date: 08/09/21 14:10

Analyst: DV

Percent Solids: 10%

Parameter Result Qualifier Units RL MDL Dilution Factor

MCP PAHSs by SIM - Westborough Lab

Acenaphthene ND ug/kg 200 1
Fluoranthene 550 ug/kg 200 1
Naphthalene ND ug/kg 200 1
Benzo(a)anthracene 320 ug/kg 200 1
Benzo(a)pyrene 320 ug/kg 200 1
Benzo(b)fluoranthene 500 ug/kg 200 1
Benzo(k)fluoranthene ND ug/kg 200 1
Chrysene 360 ug/kg 200 1
Acenaphthylene ND ug/kg 200 1
Anthracene ND ug/kg 200 1
Benzo(ghi)perylene 220 ug/kg 200 1
Fluorene ND ug/kg 200 1
Phenanthrene 240 ug/kg 200 1
Dibenzo(a,h)anthracene ND ug/kg 200 1
Indeno(1,2,3-cd)pyrene 240 ug/kg 200 1
Pyrene 470 ug/kg 200 1
2-Methylnaphthalene ND ug/kg 200 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 81 30-130
2-Fluorobiphenyl 61 30-130
4-Terphenyl-d14 53 30-130
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

Percent Solids:

CAPE COD GATEWAY AIRPORT

Not Specified

L2141856-15
MD-COMP
HYANNIS, MA

Soil
97,8270D-SIM
08/12/21 15:21

DV
51%

SAMPLE RESULTS

Serial_N0:08192118:36

Lab Number:
Report Date:

Date Collected:
Date Received:
Field Prep:

L2141856
08/19/21

08/02/21 16:20
08/05/21
Not Specified

Extraction Method: EPA 3546

Extraction Date:

08/07/21 22:12

Parameter Result Qualifier Units RL MDL Dilution Factor
MCP PAHSs by SIM - Westborough Lab
Acenaphthene ND ug/kg 38 1
Fluoranthene ND ug/kg 38 1
Naphthalene ND ug/kg 38 1
Benzo(a)anthracene ND ug/kg 38 1
Benzo(a)pyrene ND ug/kg 38 1
Benzo(b)fluoranthene ND ug/kg 38 1
Benzo(k)fluoranthene ND ug/kg 38 1
Chrysene ND ug/kg 38 1
Acenaphthylene ND ug/kg 38 1
Anthracene ND ug/kg 38 1
Benzo(ghi)perylene ND ug/kg 38 1
Fluorene ND ug/kg 38 1
Phenanthrene ND ug/kg 38 1
Dibenzo(a,h)anthracene ND ug/kg 38 1
Indeno(1,2,3-cd)pyrene ND ug/kg 38 1
Pyrene ND ug/kg 38 1
2-Methylnaphthalene ND ug/kg 38 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 104 30-130
2-Fluorobiphenyl 85 30-130
4-Terphenyl-d14 69 30-130
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856
Project Number:  Not Specified Report Date: 08/19/21

Method Blank Analysis
Batch Quality Control

Analytical Method: 97,8270D-SIM Extraction Method: EPA 3546
Analytical Date: 08/09/21 10:25 Extraction Date: ~ 08/07/21 22:10
Analyst: DV

Parameter Result Qualifier  Units RL MDL

MCP Semivolatile Organics by SIM - Westborough Lab for sample(s): 10,15 Batch: WG1532685-1

Acenaphthene ND ug/kg 6.5 --
Fluoranthene ND ug/kg 6.5 --
Naphthalene ND ug/kg 6.5 --
Benzo(a)anthracene ND ug/kg 6.5 -
Benzo(a)pyrene ND ug/kg 6.5 --
Benzo(b)fluoranthene ND ug/kg 6.5 -
Benzo(k)fluoranthene ND ug/kg 6.5 --
Chrysene ND ug/kg 6.5 --
Acenaphthylene ND ug/kg 6.5 -
Anthracene ND ug/kg 6.5 --
Benzo(ghi)perylene ND ug/kg 6.5 -
Fluorene ND ug/kg 6.5 --
Phenanthrene ND ug/kg 6.5 -
Dibenzo(a,h)anthracene ND ug/kg 6.5 --
Indeno(1,2,3-cd)pyrene ND ug/kg 6.5 --
Pyrene ND ug/kg 6.5 --
2-Methylnaphthalene ND ug/kg 6.5 --
Acceptance
Surrogate %Recovery Qualifier Criteria
Nitrobenzene-d5 47 30-130
2-Fluorobiphenyl 45 30-130
4-Terphenyl-d14 51 30-130
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856
Project Number:  Not Specified Report Date: 08/19/21

Method Blank Analysis
Batch Quality Control

Analytical Method: 97,8270D-SIM Extraction Method: EPA 3546
Analytical Date: 08/12/21 14:48 Extraction Date: ~ 08/11/21 09:36
Analyst: DV

Parameter Result Qualifier  Units RL MDL

MCP Semivolatile Organics by SIM - Westborough Lab for sample(s): 05 Batch: WG1533821-1

Acenaphthene ND ug/kg 6.6 --
Fluoranthene ND ug/kg 6.6 --
Naphthalene ND ug/kg 6.6 --
Benzo(a)anthracene ND ug/kg 6.6 -
Benzo(a)pyrene ND ug/kg 6.6 --
Benzo(b)fluoranthene ND ug/kg 6.6 -
Benzo(k)fluoranthene ND ug/kg 6.6 --
Chrysene ND ug/kg 6.6 --
Acenaphthylene ND ug/kg 6.6 -
Anthracene ND ug/kg 6.6 --
Benzo(ghi)perylene ND ug/kg 6.6 -
Fluorene ND ug/kg 6.6 --
Phenanthrene ND ug/kg 6.6 -
Dibenzo(a,h)anthracene ND ug/kg 6.6 --
Indeno(1,2,3-cd)pyrene ND ug/kg 6.6 --
Pyrene ND ug/kg 6.6 --
2-Methylnaphthalene ND ug/kg 6.6 --
Acceptance
Surrogate %Recovery Qualifier Criteria
Nitrobenzene-d5 110 30-130
2-Fluorobiphenyl 89 30-130
4-Terphenyl-d14 98 30-130
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Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856
Project Number:  Not Specified Report Date: 08/19/21

Method Blank Analysis
Batch Quality Control

Analytical Method: 97,8270D-SIM Extraction Method: EPA 3546
Analytical Date: 08/15/21 20:08 Extraction Date: ~ 08/14/21 16:23
Analyst: DV

Parameter Result Qualifier  Units RL MDL

MCP Semivolatile Organics by SIM - Westborough Lab for sample(s): 01-04,06-09 Batch: WG1535169-1

Acenaphthene ND ug/kg 19 --
Fluoranthene ND ug/kg 19 --
Naphthalene ND ug/kg 19 -
Benzo(a)anthracene ND ug/kg 19 -
Benzo(a)pyrene ND ug/kg 19 --
Benzo(b)fluoranthene ND ug/kg 19 -
Benzo(k)fluoranthene ND ug/kg 19 --
Chrysene ND ug/kg 19 -
Acenaphthylene ND ug/kg 19 --
Anthracene ND ug/kg 19 --
Benzo(ghi)perylene ND ug/kg 19 --
Fluorene ND ug/kg 19 --
Phenanthrene ND ug/kg 19 --
Dibenzo(a,h)anthracene ND ug/kg 19 --
Indeno(1,2,3-cd)pyrene ND ug/kg 19 --
Pyrene ND ug/kg 19 --
2-Methylnaphthalene ND ug/kg 19 --
Acceptance
Surrogate %Recovery Qualifier Criteria
Nitrobenzene-d5 96 30-130
2-Fluorobiphenyl 86 30-130
4-Terphenyl-d14 108 30-130
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Project Name:

CAPE COD GATEWAY AIRPORT

Lab Control Sample Analysis
Batch Quality Control

Serial_N0:08192118:36

Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits
MCP Semivolatile Organics by SIM - Westborough Lab Associated sample(s): 10,15 Batch: WG1532685-2 WG1532685-3

Acenaphthene 67 67 40-140 0 30
Fluoranthene 72 73 40-140 1 30
Naphthalene 66 67 40-140 2 30
Benzo(a)anthracene 68 70 40-140 3 30
Benzo(a)pyrene 76 77 40-140 1 30
Benzo(b)fluoranthene 77 77 40-140 0 30
Benzo(k)fluoranthene 73 75 40-140 3 30
Chrysene 69 71 40-140 3 30
Acenaphthylene 70 71 40-140 1 30
Anthracene 69 70 40-140 1 30
Benzo(ghi)perylene 73 73 40-140 0 30
Fluorene 71 73 40-140 3 30
Phenanthrene 68 69 40-140 1 30
Dibenzo(a,h)anthracene 72 73 40-140 1 30
Indeno(1,2,3-cd)pyrene 76 77 40-140 1 30
Pyrene 71 71 40-140 0 30
2-Methylnaphthalene 65 65 40-140 0 30
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Project Name:

Lab Control Sample Analysis

Batch Quality Control
CAPE COD GATEWAY AIRPORT

Serial_N0:08192118:36

Lab Number: L2141856
Project Number:  Not Specified Report Date: 08/19/21
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits
MCP Semivolatile Organics by SIM - Westborough Lab Associated sample(s): 10,15 Batch: WG1532685-2 WG1532685-3
LCS LCSD Acceptance
Surrogate %Recovery  Qual %Recovery  Qual Criteria
Nitrobenzene-d5 64 65 30-130
2-Fluorobiphenyl 62 63 30-130
4-Terphenyl-d14 71 71 30-130
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Lab Control Sample Analysis
Batch Quality Control

Serial_N0:08192118:36

Page 26 of 64

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856
Project Number:  Not Specified Report Date: 08/19/21
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits
MCP Semivolatile Organics by SIM - Westborough Lab Associated sample(s): 05 Batch: WG1533821-2 WG1533821-3

Acenaphthene 107 94 40-140 13 30
Fluoranthene 105 100 40-140 5] 30
Naphthalene 116 88 40-140 27 30
Benzo(a)anthracene 107 105 40-140 2 30
Benzo(a)pyrene 116 112 40-140 4 30
Benzo(b)fluoranthene 117 112 40-140 4 30
Benzo(k)fluoranthene 112 109 40-140 3 30
Chrysene 103 99 40-140 4 30
Acenaphthylene 126 94 40-140 29 30
Anthracene 105 101 40-140 4 30
Benzo(ghi)perylene 112 108 40-140 4 30
Fluorene 111 96 40-140 14 30
Phenanthrene 103 98 40-140 5] 30
Dibenzo(a,h)anthracene 113 111 40-140 2 30
Indeno(1,2,3-cd)pyrene 122 115 40-140 6 30
Pyrene 103 99 40-140 4 30
2-Methylnaphthalene 117 88 40-140 28 30



Project Name:

Lab Control Sample Analysis

Batch Quality Control
CAPE COD GATEWAY AIRPORT

Serial_N0:08192118:36

Lab Number: L2141856
Project Number:  Not Specified Report Date: 08/19/21
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits
MCP Semivolatile Organics by SIM - Westborough Lab Associated sample(s): 05 Batch: WG1533821-2 WG1533821-3
LCS LCSD Acceptance
Surrogate %Recovery  Qual %Recovery  Qual Criteria
Nitrobenzene-d5 135 Q 103 30-130
2-Fluorobiphenyl 112 85 30-130
4-Terphenyl-d14 97 93 30-130
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Serial_N0:08192118:36

Lab Control Sample Analysis
Batch Quality Control

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856
Project Number:  Not Specified Report Date: 08/19/21
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits

MCP Semivolatile Organics by SIM - Westborough Lab Associated sample(s): 01-04,06-09 Batch: WG1535169-2 WG1535169-3

Acenaphthene 20 100 40-140 11 30
Fluoranthene 96 109 40-140 i3 30
Naphthalene 91 100 40-140 9 30
Benzo(a)anthracene 93 102 40-140 9 30
Benzo(a)pyrene 98 110 40-140 12 30
Benzo(b)fluoranthene 92 101 40-140 9 30
Benzo(k)fluoranthene 93 109 40-140 16 30
Chrysene 86 97 40-140 12 30
Acenaphthylene 99 109 40-140 10 30
Anthracene 95 107 40-140 12 30
Benzo(ghi)perylene 93 104 40-140 11 30
Fluorene 92 102 40-140 10 30
Phenanthrene 90 101 40-140 12 30
Dibenzo(a,h)anthracene 104 117 40-140 12 30
Indeno(1,2,3-cd)pyrene 102 114 40-140 11 30
Pyrene 96 109 40-140 13 30
2-Methylnaphthalene 94 103 40-140 9 30
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Project Name:

Lab Control Sample Analysis

Batch Quality Control
CAPE COD GATEWAY AIRPORT

Serial_N0:08192118:36

Lab Number: L2141856
Project Number:  Not Specified Report Date: 08/19/21
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits
MCP Semivolatile Organics by SIM - Westborough Lab Associated sample(s): 01-04,06-09 Batch: WG1535169-2 WG1535169-3
LCS LCSD Acceptance
Surrogate %Recovery  Qual %Recovery  Qual Criteria
Nitrobenzene-d5 103 111 30-130
2-Fluorobiphenyl 89 98 30-130
4-Terphenyl-d14 108 123 30-130
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Serial_N0:08192118:36

METALS
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Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-01 Date Collected: 08/02/21 11:25

Client ID: LP-1 Date Received: 08/05/21

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 63% o .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 14.8 ma/kg 3.16 - 1 08/13/21 23:15 08/16/21 18:05 EPA 3050B  97,6010D sV
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Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-02 Date Collected: 08/02/21 11:35

Client ID: LP-10 Date Received: 08/05/21

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 22% o .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 240 ma/kg 8.82 - 1 08/13/21 23:15 08/16/21 18:10 EPA 3050B  97,6010D sV
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Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-03 Date Collected: 08/02/21 11:45

Client ID: LP-9 Date Received: 08/05/21

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 6% o .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 108 ma/kg 30.4 - 1 08/13/21 23:1508/16/21 18:14 EPA 3050B  97,6010D sV
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Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-04 Date Collected: 08/02/21 11:55

Client ID: LP-7 Date Received: 08/05/21

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 16% o .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 371 ma/kg 12.6 - 1 08/13/21 23:15 08/16/21 18:19 EPA 3050B  97,6010D sV
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Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-05 Date Collected: 08/02/21 11:25

Client ID: LP-COMP 1 Date Received: 08/05/21

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 31% o .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 107 ma/kg 6.39 - 1 08/19/21 12:19 08/19/21 14:00 EPA 3050B  97,6010D sV
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Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-06 Date Collected: 08/02/21 12:10

Client ID: LP-5 Date Received: 08/05/21

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 11% . .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 241 ma/kg 18.5 - 1 08/13/21 23:1508/16/21 18:41 EPA 3050B  97,6010D sV
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Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-07 Date Collected: 08/02/21 12:20

Client ID: LP-4 Date Received: 08/05/21

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 9% o .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 184 ma/kg 225 - 1 08/13/21 23:15 08/16/21 18:46 EPA 3050B  97,6010D sV
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Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-08 Date Collected: 08/02/21 12:32

Client ID: LP-3 Date Received: 08/05/21

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 12% o .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 198 ma/kg 16.2 - 1 08/13/21 23:1508/16/21 17:47 EPA 3050B  97,6010D sV
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Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-09 Date Collected: 08/02/21 12:43

Client ID: LP-6 Date Received: 08/05/21

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 6% o .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 119 ma/kg 334 - 1 08/13/21 23:15 08/16/21 17:56 EPA 3050B  97,6010D sV
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Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-10 Date Collected: 08/02/21 12:10

Client ID: LP-COMP 2 Date Received: 08/05/21

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 10% o .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 196 ma/kg 20.0 - 1 08/09/21 14:26 08/09/21 20:24 EPA 3050B  97,6010D GD
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Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856

Project Number:  Not Specified Report Date: 08/19/21
SAMPLE RESULTS

Lab ID: L2141856-15 Date Collected: 08/02/21 16:20

Client ID: MD-COMP Date Received: 08/05/21

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 51% . .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 66.0 ma/kg 3.70 - 1 08/09/21 14:26 08/09/21 21:19 EPA 3050B  97,6010D GD
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Serial_N0:08192118:36
Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856
Project Number: Not Specified Report Date: 08/19/21

Method Blank Analysis
Batch Quality Control

Dilution Date Date Analytical
Parameter Result Qualifier  Units RL MDL  Factor Prepared  Analyzed Method Analyst

MCP Total Metals - Mansfield Lab for sample(s): 10,15 Batch: WG1532917-1

Lead, Total ND mg/kg 2.00 -- 1 08/09/21 14:26  08/09/21 21:06  97,6010D GD

Prep Information

Digestion Method: EPA 3050B

Dilution Date Date Analytical
Parameter Result Qualifier  Units RL MDL  Factor Prepared  Analyzed Method Analyst

MCP Total Metals - Mansfield Lab for sample(s): 01-04,06-09 Batch: WG1534984-1

Lead, Total ND mg/kg 2.00 -- 1 08/13/21 23:15 08/16/21 16:44 97,6010D SV

Prep Information

Digestion Method: EPA 3050B

Dilution Date Date Analytical
Parameter Result Qualifier  Units RL MDL  Factor Prepared  Analyzed Method Analyst

MCP Total Metals - Mansfield Lab for sample(s): 05 Batch: WG1536945-1

Lead, Total ND mg/kg 2.00 - 1 08/19/21 12:19 08/19/21 13:48 97,6010D SV

Prep Information

Digestion Method: EPA 3050B
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Lab Control Sample Analysis
Batch Quality Control

Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856
Project Number:  Not Specified Report Date: 08/19/21
LCS LCSD %Recovery
Parameter %Recovery  Qual %Recovery Qual Limits RPD Qual RPD Limits

MCP Total Metals - Mansfield Lab Associated sample(s): 10,15 Batch: WG1532917-2 WG1532917-3 SRM Lot Number: D109-540

Lead, Total 85 88 72-128 3

MCP Total Metals - Mansfield Lab Associated sample(s): 01-04,06-09 Batch: WG1534984-2 WG1534984-3 SRM Lot Number: D109-540

Lead, Total 92 95 72-128 3

MCP Total Metals - Mansfield Lab Associated sample(s): 05 Batch: WG1536945-2 WG1536945-3 SRM Lot Number: D109-540

Lead, Total 105 92 72-128 13
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Serial_N0:08192118:36

INORGANICS
&
MISCELLANEOUS
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Project Name:

Project Number: Not Specified

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:08192118:36

Lab Number:
Report Date:

L2141856
08/19/21

Lab ID: L2141856-01 Date Collected:  08/02/21 11:25
Client ID: LP-1 Date Received:  08/05/21
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 62.7 % 0.100 NA 1 08/14/21 12:08  121,2540G RI
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Project Name:

Project Number: Not Specified

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:08192118:36

Lab Number:
Report Date:

L2141856
08/19/21

Lab ID: L2141856-02 Date Collected:  08/02/21 11:35
Client ID: LP-10 Date Received:  08/05/21
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 22.2 % 0.100 NA 1 08/14/21 12:08  121,2540G RI
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Project Name:

Project Number: Not Specified

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:08192118:36

Lab Number:
Report Date:

L2141856
08/19/21

Lab ID: L2141856-03 Date Collected:  08/02/21 11:45
Client ID: LP-9 Date Received:  08/05/21
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 6.38 % 0.100 NA 1 08/14/21 12:08  121,2540G RI
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Project Name:

Project Number: Not Specified

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:08192118:36

Lab Number:
Report Date:

L2141856
08/19/21

Lab ID: L2141856-04 Date Collected:  08/02/21 11:55
Client ID: LP-7 Date Received:  08/05/21
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 15.6 % 0.100 NA 1 08/14/21 12:08  121,2540G RI
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Project Name:

Project Number: Not Specified

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:08192118:36

Lab Number:
Report Date:

L2141856
08/19/21

Lab ID: L2141856-05 Date Collected:  08/02/21 11:25
Client ID: LP-COMP 1 Date Received:  08/05/21
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 30.8 % 0.100 NA 1 08/10/21 11:12  121,2540G RI
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Project Name:

Project Number: Not Specified

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:08192118:36

Lab Number:
Report Date:

L2141856
08/19/21

Lab ID: L2141856-06 Date Collected:  08/02/21 12:10
Client ID: LP-5 Date Received:  08/05/21
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 10.7 % 0.100 NA 1 08/14/21 12:08  121,2540G RI
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Project Name:

Project Number: Not Specified

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:08192118:36

Lab Number:
Report Date:

L2141856
08/19/21

Lab ID: L2141856-07 Date Collected:  08/02/21 12:20
Client ID: LP-4 Date Received:  08/05/21
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 8.58 % 0.100 NA 1 08/14/21 12:08  121,2540G RI
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Project Name:

Project Number: Not Specified

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:08192118:36

Lab Number:
Report Date:

L2141856
08/19/21

Lab ID: L2141856-08 Date Collected:  08/02/21 12:32
Client ID: LP-3 Date Received:  08/05/21
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 12.3 % 0.100 NA 1 08/14/21 12:08  121,2540G RI
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Project Name:

Project Number: Not Specified

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:08192118:36

Lab Number:
Report Date:

L2141856
08/19/21

Lab ID: L2141856-09 Date Collected:  08/02/21 12:43
Client ID: LP-6 Date Received:  08/05/21
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 5.98 % 0.100 NA 1 08/14/21 12:08  121,2540G RI
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Project Name:

Project Number: Not Specified

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:08192118:36

Lab Number:
Report Date:

L2141856
08/19/21

Lab ID: L2141856-10 Date Collected:  08/02/21 12:10
Client ID: LP-COMP 2 Date Received:  08/05/21
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 9.62 % 0.100 NA 1 08/07/21 09:58  121,2540G RI
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Project Name:

Project Number: Not Specified

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:08192118:36

Lab Number:
Report Date:

L2141856
08/19/21

Lab ID: L2141856-15 Date Collected:  08/02/21 16:20
Client ID: MD-COMP Date Received:  08/05/21
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 51.4 % 0.100 NA 1 08/07/21 09:58  121,2540G RI
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Project Name:

CAPE COD GATEWAY AIRPORT
Project Number: Not Specified

Were project specific reporting limits specified?

Cooler Information

Cooler
A

Custody Seal
Absent

Container Information

Container ID

L2141856-01A
L2141856-01B
L2141856-01C
L2141856-01D
L2141856-02A
L2141856-02B
L2141856-02C
L2141856-03A
L2141856-03B
L2141856-03C
L2141856-04A
L2141856-04B
L2141856-04C
L2141856-05A
L2141856-05B
L2141856-05C
L2141856-06A
L2141856-06B
L2141856-06C
L2141856-07A
L2141856-07B
L2141856-07C
L2141856-08A
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Container Type

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved

Glass 120ml unpreserved split

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved

Plastic 20z unpreserved for TS

Sample Receipt and Container Information

YES
Initial  Final Temp Frozen

Cooler PpH PH  deg C pres Seal

A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent
A NA 4.2 Y Absent

*Values in parentheses indicate holding time in days

Date/Time

Serial_N0:08192118:36
Lab Number: 12141856
Report Date: 08/19/21

Analysis(*)

TS(7)
MCP-PB-6010T-10(180)
MCP-PAHSIM-10(14)
MCP-PAHSIM-10(14)
TS(7)
MCP-PB-6010T-10(180)
MCP-PAHSIM-10(14)
TS(7)
MCP-PB-6010T-10(180)
MCP-PAHSIM-10(14)
TS(7)
MCP-PB-6010T-10(180)
MCP-PAHSIM-10(14)
TS(7)
MCP-PB-6010T-10(180)
MCP-PAHSIM-10(14)
TS(7)
MCP-PB-6010T-10(180)
MCP-PAHSIM-10(14)
TS(7)
MCP-PB-6010T-10(180)
MCP-PAHSIM-10(14)

TS(7)



Project Name:
Project Number: Not Specified

Container Information

Container ID Container Type

L2141856-08B
L2141856-08C
L2141856-09A
L2141856-09B
L2141856-09C
L2141856-10A
L2141856-10B
L2141856-10C
L2141856-11A
L2141856-11B
L2141856-11C
L2141856-12A
L2141856-12B
L2141856-12C
L2141856-13A
L2141856-13B
L2141856-13C
L2141856-14A
L2141856-14B
L2141856-14C
L2141856-15A
L2141856-15B

L2141856-15C
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Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved

Glass 120ml/40z unpreserved

CAPE COD GATEWAY AIRPORT

Initial

Cooler pH

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

> » » >» » » » » » » > >» > >» » >» > > > > > > >

NA

Final

pH

Temp
deg C Pres Seal

4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2

4.2

< < < < < < < < < < < < < < < < < < < < < =< <

Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent

Absent

Frozen
Date/Time

*Values in parentheses indicate holding time in days

Serial_N0:08192118:36
Lab Number: 12141856
Report Date: 08/19/21

Analysis(*)

MCP-PB-6010T-10(180)
MCP-PAHSIM-10(14)

TS(7)

MCP-PB-6010T-10(180)
MCP-PAHSIM-10(14)

TS(7)

MCP-PB-6010T-10(180)
MCP-PAHSIM-10(14)
HOLD-WETCHEM()
HOLD-METAL(180),HOLD-8270(14)
HOLD-WETCHEM()
HOLD-8270(14),HOLD-METAL(180)
HOLD-WETCHEM()
HOLD-8270(14),HOLD-METAL(180)
HOLD-WETCHEM()
HOLD-8270(14),HOLD-METAL(180)
TS(7)

MCP-PB-6010T-10(180)
MCP-PAHSIM-10(14)



Serial_N0:08192118:36

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856
Project Number:  Not Specified Report Date: 08/19/21
GLOSSARY
Acronyms
DL - Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when

those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments
from dilutions, concentrations or moisture content, where applicable. (DoD report formats only.)

EDL - Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis
of PAHs using Solid-Phase Microextraction (SPME).

EMPC - Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is aworst-case
estimate of the concentration.

EPA - Environmental Protection Agency.

LCS - Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of
analytes or amaterial containing known and verified amounts of analytes.

LCSD - Laboratory Control Sample Duplicate: Refer to LCS.

LFB - Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of
analytes or amaterial containing known and verified amounts of analytes.

LOD - Limit of Detection: This value represents the level to which atarget analyte can reliably be detected for a specific analytein a

specific matrix by a specific method. The LOD includes any adjustments from dilutions, concentrations or moisture content,
where applicable. (DoD report formats only.)

LOQ - Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats
only.)

MDL - Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any
adjustments from dilutions, concentrations or moisture content, where applicable.

MS - Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated
using the native concentration, including estimated values.

MSD - Matrix Spike Sample Duplicate: Refer to MS.
NA - Not Applicable.
NC - Not Calculated: Termis utilized when one or more of the results utilized in the calculation are non-detect at the parameter's

reporting unit.
NDPA/DPA - N-Nitrosodiphenylamine/Diphenylamine.

NI - Not Ignitable.

NP - Non-Plastic: Term is utilized for the analysis of Atterberg Limitsin soil.

NR - No Results: Termis utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile
Organic TIC only requests.

RL - Reporting Limit: The value at which an instrument can accurately measure an analyte at a specific concentration. The RL
includes any adjustments from dilutions, concentrations or moisture content, where applicable.

RPD - Relative Percent Difference: The results from matrix and/or matrix spike duplicates are primarily designed to assess the

precision of analytical resultsin agiven matrix and are expressed as relative percent difference (RPD). Valueswhich areless
than five times the reporting limit for any individual parameter are evaluated by utilizing the absol ute difference between the
values; although the RPD value will be provided in the report.

SRM - Standard Reference Material: A reference sample of aknown or certified value that is of the same or similar matrix as the
associated field samples.

STLP - Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

TEF - Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

TEQ - Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF
and then summing the resulting values.

TIC - Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound

list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

Report Format:  Data Usability Report
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856
Project Number:  Not Specified Report Date: 08/19/21
Footnotes

1 - The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the

original method.

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.

Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value.

Final pH: Asit pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.

Frozen Date/Time: With respect to Volatile Organicsin soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initialy frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in ‘bold'.
Initial pH: Asit pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.

PAH Total: With respect to Alkylated PAH analyses, the 'PAHSs, Total' result is defined as the summation of results for all or a subset of the
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthal ene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene,
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene,
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a'Total' result is requested, the
results of itsindividual components will also be reported.

PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of resultsfor: PFHpA, PFHXS, PFOA,
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHXS, PFOA, PFNA, PFDA
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the
RL. Note: If a'Total' result is requested, the results of itsindividual components will also be reported.

The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA ,this compound "refers to a mixture of
chlordane isomers, other chlorinated hydrocarbons and numerous other components.” (Reference: USEPA Toxicological Review of
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)

Total: With respect to Organic analyses, a'Total' result is defined as the summation of results for individual isomers or Aroclors. If a'Total’
result is requested, the results of itsindividual components will also be reported. Thisis applicable to 'Total' results for methods 8260, 8081
and 8082.

Data Qualifiers

A - Spectraidentified as "Aldol Condensates' are byproducts of the extraction/concentration procedures when acetone is introduced in
the process.
B - The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that

have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x)
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the
reporting limit for common lab contaminants (Phthal ates, Acetone, Methylene Chloride, 2-Butanone).

C - Coé;lel ution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted
analyses.

D . Con?:/entrati on of analyte was quantified from diluted analysis. Flag only appliesto field samples that have detectable concentrations
of the analyte.

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

F - Theratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an
estimated maximum concentration.

G - The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should
be considered estimated.

H - The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

| - The lower value for the two columns has been reported due to obvious interference.

J - Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

M - Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

ND - Not detected at the reporting limit (RL) for the sample.

NJ - Presumptive evidence of compound. This represents an estimated concentration for Tentatively |dentified Compounds (TICs), where

Report Format:  Data Usability Report
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: 12141856
Project Number:  Not Specified Report Date: 08/19/21

Data Qualifiers

the identification is based on a mass spectral library search.
P - The RPD between the results for the two columns exceeds the method-specified criteria.

- The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results. Note: Thisflag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)

R - Analytical results are from sample re-analysis.
RE - Analytical results are from sample re-extraction.
S - Analytical results are from modified screening analysis.

Report Format:  Data Usability Report
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2141856
Project Number:  Not Specified Report Date: 08/19/21
REFERENCES
97 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the

Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, 1IB, IIA, 1IB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

121 Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF.
Standard Methods Online.

LIMITATION OF LIABILITIES

Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry. In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense. In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.
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Alpha Analytical, Inc. ID No.:17873
Facility: Company-wide Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page1of1

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility

EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene

EPA 625/625.1: alpha-Terpineol

EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: lodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene;
4-Ethyltoluene.

EPA 8270D/8270E: NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.

SM4500: NPW: Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility

SM 2540D: TSS

EPA 8082A: NPW: PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.

EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,

3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene.
Biological Tissue Matrix: EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation
Westborough Facility:

Drinking Water

EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE,
EPA 180.1, SM2130B, SM4500CI-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B

EPA 332: Perchlorate; EPA 524.2: THMs and VOCs; EPA 504.1: EDB, DBCP.

Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water

SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH: Ammonia-N and Kjeldahl-N, EPA 350.1:
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500S04-E,
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate.
EPA 624.1: Volatile Halocarbons & Aromatics,

EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan |, Endosulfan I,
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs

EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.

Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water

EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.
EPA 200.8: Al, Sh, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.

EPA 245.1 Hg.

SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.

Document Type: Form Pre-Qualtrax Document ID: 08-113
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ANALYTICAL REPORT

Lab Number: L2144221
Client: Horseley & Witten, Inc.
Sextant Hill Office Park
90 Route 6A
Sandwich, MA 02563
ATTN: Brian Massa
Phone: (508) 833-6600
Project Name: CAPE COD GATEWAY AIRPORT
Project Number: 21083
Report Date: 08/24/21

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

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), CT (PH-0574), IL (200077), ME (MA0O0086), MD (348), NJ (MA935), NY (11148),
NC (25700/666), PA (68-03671), Rl (LAO000B5), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-17-00196).

Eight Walkup Drive, Westborough, MA 01581-1019
508-898-9220 (Fax) 508-898-9193 800-624-9220 - www.alphalab.com
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Project Name:
Project Number:

Alpha
Sample ID

L2144221-01
L2144221-02
L2144221-03
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CAPE COD GATEWAY AIRPORT

Matrix
SOIL

SOIL
SOIL

Sample
Location

HYANNIS, MA
HYANNIS, MA
HYANNIS, MA

Serial_N0:08242119:16

Lab Number:
Report Date:

Collection
Date/Time

08/06/21 09:50
08/06/21 10:05
08/06/21 10:20

L2144221
08/24/21

Receive Date
08/09/21
08/09/21
08/09/21
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221
Project Number: 21083 Report Date: 08/24/21

MADEP MCP Response Action Analytical Report Certification

This form provides certifications for all samples performed by MCP methods. Please refer to
the Sample Results and Container Information sections of this report for specification of
MCP methods used for each analysis. The following questions pertain only to MCP
Analytical Methods.

An affirmative response to questions A through F is required for "Presumptive Certainty" status

A Were all samples received in a condition consistent with those described on the Chain-of- YES
Custody, properly preserved (including temperature) in the field or laboratory, and
prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected YES
CAM protocol(s) followed?

C Were all required corrective actions and analytical response actions specified in the selected YES
CAM protocol(s) implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in CAM VII A, YES
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

E a. VPH, EPH, and APH Methods only: Was each method conducted without significant N/A
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

E b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? N/A

F Were all applicable CAM protocol QC and performance standard non-conformances identified YES

and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

A response to questions G, H and | is required for "Presumptive Certainty" status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM YES
protocol(s)?

H Were all QC performance standards specified in the CAM protocol(s) achieved? NO

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? NO

For any questions answered "No", please refer to the case narrative section on the following page(s).

Please note that sample matrix information is located in the Sample Results section of this report.
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221
Project Number: 21083 Report Date: 08/24/21

Case Narrative

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

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

or "RE", respectively.

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

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

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms

used in this report are provided in the Glossary located at the back of the report.

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

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221
Project Number: 21083 Report Date: 08/24/21

Case Narrative (continued)

Report Submission
All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the

MDL column.

MCP Related Narratives
Sample Receipt
In reference to question H:

A Matrix Spike was not submitted for the analysis of Total Metals.

Semivolatile Organics
In reference to question I:

All samples were analyzed for a subset of MCP analytes per client request.

Total Metals
In reference to question I:

All samples were analyzed for a subset of MCP analytes per client request.

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

Authorized Signature:

Title: Technical Director/Representative Date: 08/24/21
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QC OUTLIER SUMMARY REPORT
Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221
Project Number: 21083 Report Date: 08/24/21

Recovery/RPD QC Limits Associated Data Quality
Method Client ID (Native ID) Lab ID Parameter QC Type (%) (%) Samples  Assessment

There are no QC Ouitliers associated with this report.
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ORGANICS
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221

Project Number: 21083 Report Date: 08/24/21
SAMPLE RESULTS

Lab ID: L2144221-01 D Date Collected: 08/06/21 09:50

Client ID: UG-11 Date Received: 08/09/21

Sample Location: HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil Extraction Method: EPA 3546
Analytical Method: 97,8270D-SIM Extraction Date:  08/19/21 01:05
Analytical Date: 08/24/21 15:21

Analyst: RP

Percent Solids: 21%

Parameter Result Qualifier Units RL MDL Dilution Factor

MCP PAHSs by SIM - Westborough Lab

Acenaphthene 110 J ug/kg 160 33. 5
Fluoranthene 10000 ug/kg 160 11 5
Naphthalene 120 J ug/kg 160 28. 5
Benzo(a)anthracene 3400 ug/kg 160 15. 5
Benzo(a)pyrene 4000 ug/kg 160 19. 5
Benzo(b)fluoranthene 7000 ug/kg 160 15. 5
Benzo(k)fluoranthene 2800 ug/kg 160 14. 5
Chrysene 5200 ug/kg 160 12. 5
Acenaphthylene 350 ug/kg 160 19. 5
Anthracene 520 ug/kg 160 12. 5
Benzo(ghi)perylene 3400 ug/kg 160 13. 5
Fluorene 270 ug/kg 160 19. 5
Phenanthrene 3300 ug/kg 160 13. 5
Dibenzo(a,h)anthracene 690 ug/kg 160 16. 5
Indeno(1,2,3-cd)pyrene 3700 ug/kg 160 19. 5
Pyrene 8300 ug/kg 160 11. 5
2-Methylnaphthalene 62 J ug/kg 160 44. 5
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 81 30-130
2-Fluorobiphenyl 55 30-130
4-Terphenyl-d14 57 30-130
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221

Project Number: 21083 Report Date: 08/24/21
SAMPLE RESULTS

Lab ID: L2144221-02 Date Collected: 08/06/21 10:05

Client ID: UG-11A Date Received: 08/09/21

Sample Location: HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil Extraction Method: EPA 3546
Analytical Method: 97,8270D-SIM Extraction Date:  08/19/21 01:05
Analytical Date: 08/24/21 16:59

Analyst: RP

Percent Solids: 10%

Parameter Result Qualifier Units RL MDL Dilution Factor

MCP PAHSs by SIM - Westborough Lab

Acenaphthene 23 J ug/kg 64 14. 1
Fluoranthene 1500 ug/kg 64 4.5 1
Naphthalene 38 J ug/kg 64 12. 1
Benzo(a)anthracene 530 ug/kg 64 6.1 1
Benzo(a)pyrene 710 ug/kg 64 7.8 1
Benzo(b)fluoranthene 1200 ug/kg 64 6.1 1
Benzo(k)fluoranthene 400 ug/kg 64 5.8 1
Chrysene 820 ug/kg 64 4.8 1
Acenaphthylene 91 ug/kg 64 8.1 1
Anthracene 100 ug/kg 64 5.2 1
Benzo(ghi)perylene 590 ug/kg 64 5.5 1
Fluorene 56 J ug/kg 64 7.8 1
Phenanthrene 430 ug/kg 64 55 1
Dibenzo(a,h)anthracene 120 ug/kg 64 6.4 1
Indeno(1,2,3-cd)pyrene 650 ug/kg 64 7.8 1
Pyrene 1300 ug/kg 64 4.5 1
2-Methylnaphthalene 18 J ug/kg 64 18. 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 97 30-130
2-Fluorobiphenyl 41 30-130
4-Terphenyl-d14 31 30-130
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221

Project Number: 21083 Report Date: 08/24/21
SAMPLE RESULTS

Lab ID: L2144221-03 Date Collected: 08/06/21 10:20

Client ID: UG-11B Date Received: 08/09/21

Sample Location: HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil Extraction Method: EPA 3546
Analytical Method: 97,8270D-SIM Extraction Date:  08/19/21 01:05
Analytical Date: 08/19/21 16:07

Analyst: DV

Percent Solids: 18%

Parameter Result Qualifier Units RL MDL Dilution Factor

MCP PAHSs by SIM - Westborough Lab

Acenaphthene 46 ug/kg 36 7.5 1
Fluoranthene 2200 ug/kg 36 25 1
Naphthalene 79 ug/kg 36 6.4 1
Benzo(a)anthracene 820 ug/kg 36 3.4 1
Benzo(a)pyrene 1100 ug/kg 36 4.3 1
Benzo(b)fluoranthene 1800 ug/kg 36 3.4 1
Benzo(k)fluoranthene 520 ug/kg 36 3.2 1
Chrysene 1400 ug/kg 36 2.7 1
Acenaphthylene 190 ug/kg 36 4.4 1
Anthracene 260 ug/kg 36 2.8 1
Benzo(ghi)perylene 900 ug/kg 36 3.0 1
Fluorene 88 ug/kg 36 4.3 1
Phenanthrene 700 ug/kg 36 3.0 1
Dibenzo(a,h)anthracene 210 ug/kg 36 3.6 1
Indeno(1,2,3-cd)pyrene 1100 ug/kg 36 4.3 1
Pyrene 2000 ug/kg 36 2.5 1
2-Methylnaphthalene 38 ug/kg 36 10. 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 61 30-130
2-Fluorobiphenyl 34 30-130
4-Terphenyl-d14 42 30-130
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221
Project Number: 21083 Report Date: 08/24/21

Method Blank Analysis
Batch Quality Control

Analytical Method: 97,8270D-SIM Extraction Method: EPA 3546
Analytical Date: 08/24/21 15:05 Extraction Date: ~ 08/19/21 01:05
Analyst: RP

Parameter Result Qualifier  Units RL MDL

MCP Semivolatile Organics by SIM - Westborough Lab for sample(s): 01-03 Batch: WG1536708-1

Acenaphthene ND ug/kg 6.6 14
Fluoranthene ND ug/kg 6.6 0.46
Naphthalene ND ug/kg 6.6 1.2
Benzo(a)anthracene ND ug/kg 6.6 0.63
Benzo(a)pyrene ND ug/kg 6.6 0.79
Benzo(b)fluoranthene ND ug/kg 6.6 0.63
Benzo(k)fluoranthene ND ug/kg 6.6 0.59
Chrysene ND ug/kg 6.6 0.49
Acenaphthylene ND ug/kg 6.6 0.82
Anthracene ND ug/kg 6.6 0.53
Benzo(ghi)perylene ND ug/kg 6.6 0.56
Fluorene ND ug/kg 6.6 0.79
Phenanthrene ND ug/kg 6.6 0.56
Dibenzo(a,h)anthracene ND ug/kg 6.6 0.66
Indeno(1,2,3-cd)pyrene ND ug/kg 6.6 0.79
Pyrene ND ug/kg 6.6 0.46
2-Methylnaphthalene ND ug/kg 6.6 1.9
Acceptance
Surrogate %Recovery Qualifier Criteria
Nitrobenzene-d5 74 30-130
2-Fluorobiphenyl 52 30-130
4-Terphenyl-d14 58 30-130
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CAPE COD GATEWAY AIRPORT

Lab Control Sample Analysis
Batch Quality Control

Serial_N0:08242119:16

Lab Number: L2144221

Project Number: 21083 Report Date: 08/24/21
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits
MCP Semivolatile Organics by SIM - Westborough Lab Associated sample(s): 01-03 Batch: WG1536708-2 WG1536708-3

Acenaphthene 63 69 40-140 9 30
Fluoranthene 69 74 40-140 7 30
Naphthalene 61 65 40-140 6 30
Benzo(a)anthracene 68 72 40-140 6 30
Benzo(a)pyrene 73 80 40-140 9 30
Benzo(b)fluoranthene 73 77 40-140 5 30
Benzo(k)fluoranthene 72 81 40-140 12 30
Chrysene 67 72 40-140 7 30
Acenaphthylene 62 66 40-140 6 30
Anthracene 65 70 40-140 7 30
Benzo(ghi)perylene 68 75 40-140 10 30
Fluorene 64 69 40-140 8 30
Phenanthrene 64 69 40-140 8 30
Dibenzo(a,h)anthracene 70 77 40-140 10 30
Indeno(1,2,3-cd)pyrene 73 81 40-140 10 30
Pyrene 69 74 40-140 7 30
2-Methylnaphthalene 59 63 40-140 7 30
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Project Name:

Lab Control Sample Analysis

Batch Quality Control
CAPE COD GATEWAY AIRPORT

Serial_N0:08242119:16

Lab Number: L2144221
Project Number: 21083 Report Date: 08/24/21
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits
MCP Semivolatile Organics by SIM - Westborough Lab Associated sample(s): 01-03 Batch: WG1536708-2 WG1536708-3
LCS LCSD Acceptance
Surrogate %Recovery  Qual %Recovery  Qual Criteria
Nitrobenzene-d5 79 84 30-130
2-Fluorobiphenyl 54 59 30-130
4-Terphenyl-d14 59 63 30-130
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METALS
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221

Project Number: 21083 Report Date: 08/24/21
SAMPLE RESULTS

Lab ID: L2144221-01 Date Collected: 08/06/21 09:50

Client ID: UG-11 Date Received: 08/09/21

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 21% o .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 277 ma/kg 9.04 0.485 1 08/19/21 22:10 08/23/21 23:07 EPA 3050B  97,6010D DL
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221

Project Number: 21083 Report Date: 08/24/21
SAMPLE RESULTS

Lab ID: L2144221-02 Date Collected: 08/06/21 10:05

Client ID: UG-11A Date Received: 08/09/21

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 10% o .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 406 ma/kg 18.9 1.02 1 08/19/21 22:10 08/23/21 23:34 EPA 3050B  97,6010D DL
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221

Project Number: 21083 Report Date: 08/24/21
SAMPLE RESULTS

Lab ID: L2144221-03 Date Collected: 08/06/21 10:20

Client ID: UG-11B Date Received: 08/09/21

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 18% o .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 318 ma/kg 10.5 0.565 1 08/19/21 22:10 08/23/21 23:38 EPA 3050B  97,6010D DL
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221
Project Number: 21083 Report Date: 08/24/21

Method Blank Analysis
Batch Quality Control

Dilution Date Date Analytical
Parameter Result Qualifier  Units RL MDL  Factor Prepared  Analyzed Method Analyst

MCP Total Metals - Mansfield Lab for sample(s): 01-03 Batch: WG1537019-1

Lead, Total ND mg/kg 2.00 0.107 1 08/19/21 22:10 08/23/21 23:20 97,6010D DL

Prep Information

Digestion Method: EPA 3050B
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Lab Control Sample Analysis
Batch Quality Control

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221
Project Number: 21083 Report Date: 08/24/21
LCS LCSD %Recovery
Parameter %Recovery  Qual %Recovery Qual Limits RPD Qual RPD Limits

MCP Total Metals - Mansfield Lab Associated sample(s): 01-03 Batch: WG1537019-2 WG1537019-3 SRM Lot Number: D109-540

Lead, Total 99 105 72-128 6 30
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MISCELLANEOUS
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Project Name:

Project Number: 21083

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:08242119:16

Lab Number:
Report Date:

L2144221
08/24/21

Lab ID: L2144221-01 Date Collected:  08/06/21 09:50
Client ID: UG-11 Date Received:  08/09/21
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 21.2 % 0.100 NA 1 08/18/21 11:43  121,2540G RI
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Project Name:

Project Number: 21083

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:08242119:16

Lab Number:
Report Date:

L2144221
08/24/21

Lab ID: L2144221-02 Date Collected:  08/06/21 10:05
Client ID: UG-11A Date Received:  08/09/21
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 10.1 % 0.100 NA 1 08/18/21 11:43  121,2540G RI
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Project Name:

Project Number: 21083

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:08242119:16

Lab Number:
Report Date:

L2144221
08/24/21

Lab ID: L2144221-03 Date Collected:  08/06/21 10:20
Client ID: UG-11B Date Received:  08/09/21
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Saoil
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 18.2 % 0.100 NA 1 08/18/21 11:43  121,2540G RI
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Project Name:

CAPE COD GATEWAY AIRPORT
Project Number: 21083

Were project specific reporting limits specified?

Cooler Information

Cooler
A

Custody Seal
Absent

Container Information

Container ID Container Type

L2144221-01B
L2144221-01C
L2144221-02B
L2144221-02C
L2144221-03B

L2144221-03C

Page 25 of 31

Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved
Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved
Metals Only-Glass 60mL/20z unpreserved

Glass 120ml/40z unpreserved

Sample Receipt and Container Information

YES

Initial

Cooler pH

NA
NA
NA
NA
NA

> » » >» > >

NA

*Values in parentheses indicate holding time in days

Final

pH

Temp

deg C Pres Seal

3.0
3.0
3.0
3.0
3.0
3.0

< < < =< =< <

Absent
Absent
Absent
Absent
Absent

Absent

Frozen
Date/Time

Serial_N0:08242119:16
Lab Number: L2144221
Report Date: 08/24/21

Analysis(*)

MCP-PB-6010T-10(180)
TS(7),MCP-PAHSIM-10(14)
MCP-PB-6010T-10(180)
TS(7),MCP-PAHSIM-10(14)
MCP-PB-6010T-10(180)

TS(7),MCP-PAHSIM-10(14)
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221
Project Number: 21083 Report Date: 08/24/21
GLOSSARY
Acronyms
DL - Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when

those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments
from dilutions, concentrations or moisture content, where applicable. (DoD report formats only.)

EDL - Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis
of PAHs using Solid-Phase Microextraction (SPME).

EMPC - Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is aworst-case
estimate of the concentration.

EPA - Environmental Protection Agency.

LCS - Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of
analytes or amaterial containing known and verified amounts of analytes.

LCSD - Laboratory Control Sample Duplicate: Refer to LCS.

LFB - Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of
analytes or amaterial containing known and verified amounts of analytes.

LOD - Limit of Detection: This value represents the level to which atarget analyte can reliably be detected for a specific analytein a

specific matrix by a specific method. The LOD includes any adjustments from dilutions, concentrations or moisture content,
where applicable. (DoD report formats only.)

LOQ - Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats
only.)

MDL - Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any
adjustments from dilutions, concentrations or moisture content, where applicable.

MS - Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated
using the native concentration, including estimated values.

MSD - Matrix Spike Sample Duplicate: Refer to MS.
NA - Not Applicable.
NC - Not Calculated: Termis utilized when one or more of the results utilized in the calculation are non-detect at the parameter's

reporting unit.
NDPA/DPA - N-Nitrosodiphenylamine/Diphenylamine.

NI - Not Ignitable.

NP - Non-Plastic: Term is utilized for the analysis of Atterberg Limitsin soil.

NR - No Results: Termis utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile
Organic TIC only requests.

RL - Reporting Limit: The value at which an instrument can accurately measure an analyte at a specific concentration. The RL
includes any adjustments from dilutions, concentrations or moisture content, where applicable.

RPD - Relative Percent Difference: The results from matrix and/or matrix spike duplicates are primarily designed to assess the

precision of analytical resultsin agiven matrix and are expressed as relative percent difference (RPD). Valueswhich areless
than five times the reporting limit for any individual parameter are evaluated by utilizing the absol ute difference between the
values; although the RPD value will be provided in the report.

SRM - Standard Reference Material: A reference sample of aknown or certified value that is of the same or similar matrix as the
associated field samples.

STLP - Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

TEF - Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

TEQ - Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF
and then summing the resulting values.

TIC - Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound

list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

Report Format: DU Report with 'J' Qualifiers
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221
Project Number: 21083 Report Date: 08/24/21
Footnotes

1 - The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the

original method.

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.

Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value.

Final pH: Asit pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.

Frozen Date/Time: With respect to Volatile Organicsin soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initialy frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in ‘bold'.
Initial pH: Asit pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.

PAH Total: With respect to Alkylated PAH analyses, the 'PAHSs, Total' result is defined as the summation of results for all or a subset of the
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthal ene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene,
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene,
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a'Total' result is requested, the
results of itsindividual components will also be reported.

PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of resultsfor: PFHpA, PFHXS, PFOA,
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHXS, PFOA, PFNA, PFDA
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the
RL. Note: If a'Total' result is requested, the results of itsindividual components will also be reported.

The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA ,this compound "refers to a mixture of
chlordane isomers, other chlorinated hydrocarbons and numerous other components.” (Reference: USEPA Toxicological Review of
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)

Total: With respect to Organic analyses, a'Total' result is defined as the summation of results for individual isomers or Aroclors. If a'Total’
result is requested, the results of itsindividual components will also be reported. Thisis applicable to 'Total' results for methods 8260, 8081
and 8082.

Data Qualifiers

A - Spectraidentified as "Aldol Condensates' are byproducts of the extraction/concentration procedures when acetone is introduced in
the process.
B - The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that

have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x)
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the
reporting limit for common lab contaminants (Phthal ates, Acetone, Methylene Chloride, 2-Butanone).

C - Co-elution: The target anayte co-elutes with aknown lab standard (i.e. surrogate, internal standards, etc.) for co-extracted
analyses.

D - Concentration of analyte was quantified from diluted analysis. Flag only appliesto field samples that have detectable concentrations
of the analyte.

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

F - Theratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an
estimated maximum concentration.

G - The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should
be considered estimated.

H - The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

| - The lower value for the two columns has been reported due to obvious interference.

J - Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively
Identified Compounds (T1Cs).

M - Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.
ND - Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

Report Format: DU Report with 'J' Qualifiers
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: 12144221
Project Number: 21083 Report Date: 08/24/21

Data Qualifiers

NJ

p

RE

- Presumptive evidence of compound. This represents an estimated concentration for Tentatively |dentified Compounds (TICs), where

the identification is based on a mass spectral library search.

- The RPD between the results for the two columns exceeds the method-specified criteria
- The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration

Standard exceedences are also qualified on all associated sample results. Note: Thisflag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)

- Analytical results are from sample re-analysis.
- Analytical results are from sample re-extraction.
- Analytical results are from modified screening analysis.

Report Format: DU Report with 'J' Qualifiers
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2144221
Project Number: 21083 Report Date: 08/24/21
REFERENCES
97 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the

Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, 1IB, IIA, 1IB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

121 Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF.
Standard Methods Online.

LIMITATION OF LIABILITIES

Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry. In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense. In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.
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Alpha Analytical, Inc. ID No.:17873
Facility: Company-wide Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page1of1

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility

EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene

EPA 625/625.1: alpha-Terpineol

EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: lodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene;
4-Ethyltoluene.

EPA 8270D/8270E: NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.

SM4500: NPW: Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility

SM 2540D: TSS

EPA 8082A: NPW: PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.

EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,

3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene.
Biological Tissue Matrix: EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation
Westborough Facility:

Drinking Water

EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE,
EPA 180.1, SM2130B, SM4500CI-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B

EPA 332: Perchlorate; EPA 524.2: THMs and VOCs; EPA 504.1: EDB, DBCP.

Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water

SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH: Ammonia-N and Kjeldahl-N, EPA 350.1:
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500S04-E,
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate.
EPA 624.1: Volatile Halocarbons & Aromatics,

EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan |, Endosulfan I,
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs

EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.

Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water

EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.
EPA 200.8: Al, Sh, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.

EPA 245.1 Hg.

SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.

Document Type: Form Pre-Qualtrax Document ID: 08-113
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ANALYTICAL REPORT

Lab Number: L2201668
Client: Horseley & Witten, Inc.
Sextant Hill Office Park
90 Route 6A
Sandwich, MA 02563
ATTN: Brian Massa
Phone: (508) 833-6600
Project Name: CAPE COD GATEWAY AIRPORT
Project Number: 21083
Report Date: 01/25/22

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

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), CT (PH-0574), IL (200077), ME (MA0O0086), MD (348), NJ (MA935), NY (11148),
NC (25700/666), PA (68-03671), Rl (LAO000B5), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-17-00196).

Eight Walkup Drive, Westborough, MA 01581-1019
508-898-9220 (Fax) 508-898-9193 800-624-9220 - www.alphalab.com
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2201668
Project Number: 21083 Report Date: 01/25/22

MADEP MCP Response Action Analytical Report Certification

This form provides certifications for all samples performed by MCP methods. Please refer to
the Sample Results and Container Information sections of this report for specification of
MCP methods used for each analysis. The following questions pertain only to MCP
Analytical Methods.

An affirmative response to questions A through F is required for "Presumptive Certainty" status

A Were all samples received in a condition consistent with those described on the Chain-of- YES
Custody, properly preserved (including temperature) in the field or laboratory, and
prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected YES
CAM protocol(s) followed?

C Were all required corrective actions and analytical response actions specified in the selected YES
CAM protocol(s) implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in CAM VII A, YES
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

E a. VPH, EPH, and APH Methods only: Was each method conducted without significant N/A
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

E b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? N/A

F Were all applicable CAM protocol QC and performance standard non-conformances identified YES

and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

A response to questions G, H and | is required for "Presumptive Certainty" status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM NO
protocol(s)?

H Were all QC performance standards specified in the CAM protocol(s) achieved? NO

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? NO

For any questions answered "No", please refer to the case narrative section on the following page(s).

Please note that sample matrix information is located in the Sample Results section of this report.
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2201668
Project Number: 21083 Report Date: 01/25/22

Case Narrative

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

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

or "RE", respectively.

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

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

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms

used in this report are provided in the Glossary located at the back of the report.

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

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2201668
Project Number: 21083 Report Date: 01/25/22

Case Narrative (continued)

Report Submission
All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the

MDL column.

MCP Related Narratives
Sample Receipt
In reference to question H:

A Matrix Spike was not submitted for the analysis of Total Metals.

Semivolatile Organics by SIM

L2201668-02D: The sample has elevated detection limits due to the limited sample volume utilized during
extraction, as required by the sample matrix, and due to the analytical dilution required by the sample matrix.
In reference to question G:

L2201668-01D and -02D: One or more of the target analytes did not achieve the requested CAM reporting
limits.

In reference to question H:

L2201668-01D: The surrogate recoveries are below the acceptance criteria for nitrobenzene-d5 (0%), 2-
fluorobiphenyl (0%) and 4-terphenyl-d14 (0%) due to the dilution required to quantitate the sample. Re-
extraction was not required; therefore, the results of the original analysis are reported.

In reference to question I:

All samples were analyzed for a subset of MCP analytes per client request.

Total Metals
In reference to question I:

All samples were analyzed for a subset of MCP analytes per client request.

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

Authorized Signature:

Title: Technical Director/Representative Date: 01/25/22
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Project Name:

Project Number: 21083

Method Client ID (Native ID) Lab ID

CAPE COD GATEWAY AIRPORT

QC OUTLIER SUMMARY REPORT

Parameter QC Type

Serial_N0:01252220:09

Lab Number: L2201668

Report Date: 01/25/22

Recovery/RPD QC Limits Associated Data Quality

(%) (%) Samples Assessment
MCP PAHs by SIM - Westborough Lab
8270E-SIM  OUTFALL_J L2201668-01 D Nitrobenzene-d5 Surrogate 0 30-130 - - not applicable - -
8270E-SIM OUTFALL_J L2201668-01 D 2-Fluorobiphenyl Surrogate 0 30-130 - - not applicable - -
8270E-SIM OUTFALL_J L2201668-01 D 4-Terphenyl-d14 Surrogate 0 30-130 - - not applicable - -
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ORGANICS
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SEMIVOLATILES
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2201668

Project Number: 21083 Report Date: 01/25/22
SAMPLE RESULTS

Lab ID: L2201668-01 D Date Collected: 01/10/22 12:30

Client ID: OUTFALL_J Date Received: 01/12/22

Sample Location: HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil Extraction Method: EPA 3546
Analytical Method: 141,8270E-SIM Extraction Date:  01/22/22 10:27
Analytical Date: 01/23/22 16:46

Analyst: JIW

Percent Solids: 85%

Parameter Result Qualifier Units RL MDL Dilution Factor

MCP PAHSs by SIM - Westborough Lab

Acenaphthene 490 J ug/kg 770 160 100
Fluoranthene 41000 ug/kg 770 54. 100
Naphthalene ND ug/kg 770 140 100
Benzo(a)anthracene 11000 ug/kg 770 74. 100
Benzo(a)pyrene 14000 ug/kg 770 93. 100
Benzo(b)fluoranthene 23000 ug/kg 770 74. 100
Benzo(k)fluoranthene 7900 ug/kg 770 70. 100
Chrysene 18000 ug/kg 770 58. 100
Acenaphthylene 120 J ug/kg 770 97. 100
Anthracene 1600 ug/kg 770 62. 100
Benzo(ghi)perylene 12000 ug/kg 770 66. 100
Fluorene 750 J ug/kg 770 93. 100
Phenanthrene 20000 ug/kg 770 66. 100
Dibenzo(a,h)anthracene 2300 ug/kg 770 77. 100
Indeno(1,2,3-cd)pyrene 14000 ug/kg 770 93. 100
Pyrene 29000 ug/kg 770 54. 100
2-Methylnaphthalene ND ug/kg 770 220 100
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 0 Q 30-130
2-Fluorobiphenyl 0 Q 30-130
4-Terphenyl-d14 0 Q 30-130
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2201668

Project Number: 21083 Report Date: 01/25/22
SAMPLE RESULTS

Lab ID: L2201668-02 D Date Collected: 01/10/22 13:40

Client ID: OUTFALL_PLAZA Date Received: 01/12/22

Sample Location: HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil Extraction Method: EPA 3546
Analytical Method: 141,8270E-SIM Extraction Date:  01/22/22 10:27
Analytical Date: 01/23/22 16:29

Analyst: JIW

Percent Solids: 50%

Parameter Result Qualifier Units RL MDL Dilution Factor

MCP PAHSs by SIM - Westborough Lab

Acenaphthene 100 J ug/kg 200 42. 5
Fluoranthene 9700 ug/kg 200 14. 5
Naphthalene ND ug/kg 200 36. 5
Benzo(a)anthracene 3000 ug/kg 200 19. 5
Benzo(a)pyrene 3600 ug/kg 200 24. 5
Benzo(b)fluoranthene 6200 ug/kg 200 19. 5
Benzo(k)fluoranthene 1800 ug/kg 200 18. 5
Chrysene 4200 ug/kg 200 15. 5
Acenaphthylene 38 J ug/kg 200 25. 5
Anthracene 340 ug/kg 200 16. 5
Benzo(ghi)perylene 2600 ug/kg 200 17. 5
Fluorene 110 J ug/kg 200 24. 5
Phenanthrene 4100 ug/kg 200 17. 5
Dibenzo(a,h)anthracene 540 ug/kg 200 20. 5
Indeno(1,2,3-cd)pyrene 3100 ug/kg 200 24. 5
Pyrene 7200 ug/kg 200 14. 5
2-Methylnaphthalene ND ug/kg 200 57. 5
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 87 30-130
2-Fluorobiphenyl 64 30-130
4-Terphenyl-d14 46 30-130
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2201668
Project Number: 21083 Report Date: 01/25/22

Method Blank Analysis
Batch Quality Control

Analytical Method: 141,8270E-SIM Extraction Method: EPA 3546
Analytical Date: 01/23/22 13:05 Extraction Date: ~ 01/22/22 10:27
Analyst: JIW

Parameter Result Qualifier  Units RL MDL

MCP Semivolatile Organics by SIM - Westborough Lab for sample(s): 01-02 Batch: WG1597001-1

Acenaphthene ND ug/kg 6.6 14
Fluoranthene 0.46 J ug/kg 6.6 0.46
Naphthalene ND ug/kg 6.6 1.2
Benzo(a)anthracene 0.69 J ug/kg 6.6 0.62
Benzo(a)pyrene ND ug/kg 6.6 0.79
Benzo(b)fluoranthene ND ug/kg 6.6 0.62
Benzo(k)fluoranthene ND ug/kg 6.6 0.59
Chrysene ND ug/kg 6.6 0.49
Acenaphthylene ND ug/kg 6.6 0.82
Anthracene ND ug/kg 6.6 0.53
Benzo(ghi)perylene ND ug/kg 6.6 0.56
Fluorene ND ug/kg 6.6 0.79
Phenanthrene ND ug/kg 6.6 0.56
Dibenzo(a,h)anthracene ND ug/kg 6.6 0.66
Indeno(1,2,3-cd)pyrene ND ug/kg 6.6 0.79
Pyrene ND ug/kg 6.6 0.46
2-Methylnaphthalene ND ug/kg 6.6 1.9
Acceptance
Surrogate %Recovery Qualifier Criteria
Nitrobenzene-d5 82 30-130
2-Fluorobiphenyl 77 30-130
4-Terphenyl-d14 73 30-130
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Project Name:

CAPE COD GATEWAY AIRPORT

Lab Control Sample Analysis
Batch Quality Control

Serial_N0:01252220:09

Lab Number: L2201668

Project Number: 21083 Report Date: 01/25/22
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits
MCP Semivolatile Organics by SIM - Westborough Lab Associated sample(s): 01-02 Batch: WG1597001-2 WG1597001-3

Acenaphthene 20 76 40-140 17 30
Fluoranthene 99 82 40-140 19 30
Naphthalene 86 72 40-140 18 30
Benzo(a)anthracene 102 84 40-140 19 30
Benzo(a)pyrene 104 86 40-140 19 30
Benzo(b)fluoranthene 98 81 40-140 19 30
Benzo(k)fluoranthene 104 81 40-140 25 30
Chrysene 91 78 40-140 15 30
Acenaphthylene 94 79 40-140 17 30
Anthracene 98 82 40-140 18 30
Benzo(ghi)perylene 91 71 40-140 25 30
Fluorene 92 7 40-140 18 30
Phenanthrene 92 76 40-140 19 30
Dibenzo(a,h)anthracene 99 79 40-140 22 30
Indeno(1,2,3-cd)pyrene 99 75 40-140 28 30
Pyrene 97 81 40-140 18 30
2-Methylnaphthalene 88 74 40-140 17 30
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Project Name:

Lab Control Sample Analysis

Batch Quality Control
CAPE COD GATEWAY AIRPORT

Serial_N0:01252220:09

Lab Number: L2201668
Project Number: 21083 Report Date: 01/25/22
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits
MCP Semivolatile Organics by SIM - Westborough Lab Associated sample(s): 01-02 Batch: WG1597001-2 WG1597001-3
LCS LCSD Acceptance
Surrogate %Recovery  Qual %Recovery  Qual Criteria
Nitrobenzene-d5 87 72 30-130
2-Fluorobiphenyl 79 67 30-130
4-Terphenyl-d14 72 61 30-130
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METALS
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2201668

Project Number: 21083 Report Date: 01/25/22
SAMPLE RESULTS

Lab ID: L2201668-01 Date Collected: 01/10/22 12:30

Client ID: OUTFALL_J Date Received: 01/12/22

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 85% o .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 8.80 ma/kg 2.21 0.118 1 01/20/22 15:25 01/20/22 20:38 EPA 3050B  97,6010D DL
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2201668

Project Number: 21083 Report Date: 01/25/22
SAMPLE RESULTS

Lab ID: L2201668-02 Date Collected: 01/10/22 13:40

Client ID: OUTFALL_PLAZA Date Received: 01/12/22

Sample Location:  HYANNIS, MA Field Prep: Not Specified

Sample Depth:

Matrix: Soil
Percent Solids: 50% o .
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
MCP Total Metals - Mansfield Lab
Lead, Total 71.0 ma/kg 3.81 0.204 1 01/20/22 15:25 01/20/22 20:43 EPA 3050B  97,6010D DL
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2201668
Project Number: 21083 Report Date: 01/25/22

Method Blank Analysis
Batch Quality Control

Dilution Date Date Analytical
Parameter Result Qualifier  Units RL MDL  Factor Prepared  Analyzed Method Analyst

MCP Total Metals - Mansfield Lab for sample(s): 01-02 Batch: WG1595789-1

Lead, Total ND mg/kg 2.00 0.107 1 01/20/22 15:25 01/20/22 22:09 97,6010D DL

Prep Information

Digestion Method: EPA 3050B
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Lab Control Sample Analysis
Batch Quality Control

Serial_N0:01252220:09

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2201668
Project Number: 21083 Report Date: 01/25/22
LCS LCSD %Recovery
Parameter %Recovery  Qual %Recovery Qual Limits RPD Qual RPD Limits

MCP Total Metals - Mansfield Lab Associated sample(s): 01-02 Batch: WG1595789-2 WG1595789-3 SRM Lot Number: D113-540

Lead, Total 89 78 72-128 13

Page 18 of 28
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Project Name:

Project Number: 21083

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:01252220:09

Lab Number:
Report Date:

L2201668
01/25/22

Lab ID: L2201668-01 Date Collected:  01/10/22 12:30
Client ID: OUTFALL_J Date Received: 01/12/22
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Sall
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 85.4 % 0.100 NA 1 01/13/22 11:58  121,2540G RI

Page 20 of 28



Project Name:

Project Number: 21083

CAPE COD GATEWAY AIRPORT

SAMPLE RESULTS

Serial_N0:01252220:09

Lab Number:
Report Date:

L2201668
01/25/22

Lab ID: L2201668-02 Date Collected:  01/10/22 13:40
Client ID: OUTFALL_PLAZA Date Received: 01/12/22
Sample Location: HYANNIS, MA Field Prep: Not Specified
Sample Depth:
Matrix: Sall
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 49,5 % 0.100 NA 1 01/13/22 11:58  121,2540G RI
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Project Name:

CAPE COD GATEWAY AIRPORT
Project Number: 21083

Were project specific reporting limits specified?

Cooler Information

Cooler
A

Custody Seal
Absent

Container Information

Container ID Container Type

L2201668-01A
L2201668-01B
L2201668-01C
L2201668-02A
L2201668-02B

L2201668-02C

Page 22 of 28

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved
Glass 120ml/40z unpreserved

Plastic 20z unpreserved for TS

Metals Only-Glass 60mL/20z unpreserved

Glass 120ml/40z unpreserved

Sample Receipt and Container Information

YES

Initial

Cooler pH

NA
NA
NA
NA
NA

> » » >» > >

NA

Final

pH

Temp

deg C Pres Seal

3.2
3.2
3.2
3.2
3.2
3.2

< < < =< =< <

Absent
Absent
Absent
Absent
Absent

Absent

Frozen
Date/Time

*Values in parentheses indicate holding time in days

Serial_N0:01252220:09
Lab Number: 2201668
Report Date: 01/25/22

Analysis(*)

TS(7)
MCP-PB-6010T-10(180)
MCP-PAHSIM-21(14)
TS(7)
MCP-PB-6010T-10(180)

MCP-PAHSIM-21(14)



Serial_N0:01252220:09

Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2201668
Project Number: 21083 Report Date: 01/25/22
GLOSSARY
Acronyms
DL - Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when

those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments
from dilutions, concentrations or moisture content, where applicable. (DoD report formats only.)

EDL - Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis
of PAHs using Solid-Phase Microextraction (SPME).

EMPC - Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is aworst-case
estimate of the concentration.

EPA - Environmental Protection Agency.

LCS - Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of
analytes or amaterial containing known and verified amounts of analytes.

LCSD - Laboratory Control Sample Duplicate: Refer to LCS.

LFB - Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of
analytes or amaterial containing known and verified amounts of analytes.

LOD - Limit of Detection: This value represents the level to which atarget analyte can reliably be detected for a specific analytein a

specific matrix by a specific method. The LOD includes any adjustments from dilutions, concentrations or moisture content,
where applicable. (DoD report formats only.)

LOQ - Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats
only.)

MDL - Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any
adjustments from dilutions, concentrations or moisture content, where applicable.

MS - Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated
using the native concentration, including estimated values.

MSD - Matrix Spike Sample Duplicate: Refer to MS.
NA - Not Applicable.
NC - Not Calculated: Termis utilized when one or more of the results utilized in the calculation are non-detect at the parameter's

reporting unit.
NDPA/DPA - N-Nitrosodiphenylamine/Diphenylamine.

NI - Not Ignitable.

NP - Non-Plastic: Term is utilized for the analysis of Atterberg Limitsin soil.

NR - No Results: Termis utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile
Organic TIC only requests.

RL - Reporting Limit: The value at which an instrument can accurately measure an analyte at a specific concentration. The RL
includes any adjustments from dilutions, concentrations or moisture content, where applicable.

RPD - Relative Percent Difference: The results from matrix and/or matrix spike duplicates are primarily designed to assess the

precision of analytical resultsin agiven matrix and are expressed as relative percent difference (RPD). Valueswhich areless
than five times the reporting limit for any individual parameter are evaluated by utilizing the absol ute difference between the
values; although the RPD value will be provided in the report.

SRM - Standard Reference Material: A reference sample of aknown or certified value that is of the same or similar matrix as the
associated field samples.

STLP - Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

TEF - Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

TEQ - Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF
and then summing the resulting values.

TIC - Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound

list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

Report Format: DU Report with 'J' Qualifiers
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2201668
Project Number: 21083 Report Date: 01/25/22
Footnotes

1 - The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the

original method.

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.

Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value.

Final pH: Asit pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.

Frozen Date/Time: With respect to Volatile Organicsin soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initialy frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in ‘bold'.
Initial pH: Asit pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.

PAH Total: With respect to Alkylated PAH analyses, the 'PAHSs, Total' result is defined as the summation of results for all or a subset of the
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthal ene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene,
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene,
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a'Total' result is requested, the
results of itsindividual components will also be reported.

PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of resultsfor: PFHpA, PFHXS, PFOA,
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHXS, PFOA, PFNA, PFDA
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the
RL. Note: If a'Total' result is requested, the results of itsindividual components will also be reported.

The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA ,this compound "refers to a mixture of
chlordane isomers, other chlorinated hydrocarbons and numerous other components.” (Reference: USEPA Toxicological Review of
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)

Total: With respect to Organic analyses, a'Total' result is defined as the summation of results for individual isomers or Aroclors. If a'Total’
result is requested, the results of itsindividual components will also be reported. Thisis applicable to 'Total' results for methods 8260, 8081
and 8082.

Data Qualifiers

A - Spectraidentified as "Aldol Condensates' are byproducts of the extraction/concentration procedures when acetone is introduced in
the process.
B - The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that

have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x)
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the
reporting limit for common lab contaminants (Phthal ates, Acetone, Methylene Chloride, 2-Butanone).

C - Co-elution: The target anayte co-elutes with aknown lab standard (i.e. surrogate, internal standards, etc.) for co-extracted
analyses.

D - Concentration of analyte was quantified from diluted analysis. Flag only appliesto field samples that have detectable concentrations
of the analyte.

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

F - Theratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an
estimated maximum concentration.

G - The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should
be considered estimated.

H - The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

| - The lower value for the two columns has been reported due to obvious interference.

J - Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Detection Limit
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyses. This represents an estimated concentration for Tentatively
Identified Compounds (T1Cs).

M - Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.
ND - Not detected at the method detection limit (MDL) for the sample, or estimated detection limit (EDL) for SPME-related analyses.

Report Format: DU Report with 'J' Qualifiers
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2201668
Project Number: 21083 Report Date: 01/25/22

Data Qualifiers

NJ

p

- Presumptive evidence of compound. This represents an estimated concentration for Tentatively |dentified Compounds (TICs), where

the identification is based on a mass spectral library search.

- The RPD between the results for the two columns exceeds the method-specified criteria
- The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration

Standard exceedences are also qualified on all associated sample results. Note: Thisflag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)

- Analytical results are from sample re-analysis.

- Analytical results are from sample re-extraction.

- Analytical results are from modified screening analysis.

- The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW

Compliance samples only.)

- The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits.

(Applicable to MassDEP DW Compliance samples only.)

Report Format: DU Report with 'J' Qualifiers
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Project Name: CAPE COD GATEWAY AIRPORT Lab Number: L2201668
Project Number: 21083 Report Date: 01/25/22
REFERENCES
97 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the

Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, 1IB, 1A, TIB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

121 Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF.
Standard Methods Online.

141 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA and IIB, November 2021.

LIMITATION OF LIABILITIES

Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry. In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense. In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.
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Alpha Analytical, Inc. ID No.:17873
Facility: Company-wide Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page1of1

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility

EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene

EPA 625/625.1: alpha-Terpineol

EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: lodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene;
4-Ethyltoluene.

EPA 8270D/8270E: NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.

SM4500: NPW: Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility

SM 2540D: TSS

EPA 8082A: NPW: PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.

EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,

3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene.
Biological Tissue Matrix: EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation
Westborough Facility:

Drinking Water

EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE,
EPA 180.1, SM2130B, SM4500CI-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B

EPA 332: Perchlorate; EPA 524.2: THMs and VOCs; EPA 504.1: EDB, DBCP.

Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water

SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH: Ammonia-N and Kjeldahl-N, EPA 350.1:
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500S04-E,
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate.
EPA 624.1: Volatile Halocarbons & Aromatics,

EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan |, Endosulfan I,
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs

EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.

Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water

EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.
EPA 200.8: Al, Sh, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.

EPA 245.1 Hg.

SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.

Document Type: Form Pre-Qualtrax Document ID: 08-113
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APPENDIX D

PUBLIC NOTIFICATION DOCUMENTATION



November 6, 2023

Mr. Mark S. Ells

Town of Barnstable Manager
367 Main Street

Hyannis, MA 02601

Re: Availability of a Permanent Solution Statement with No Conditions
Upper Gate and Lewis Pond
Cape Cod Gateway Airport
480 Barnstable Road
Hyannis, Massachusetts
MassDEP RTN 4-298577

Dear Mr. Ellis:

On behalf of the Cape Cod Gateway Airport, the Horsley Witten Group, Inc. (HW) is notifying
you as the Chief Municipal Officer for the Town of Barnstable of the completion and availability
of a Permanent Solution Statement with No Conditions (PSS-NC). The PSS-NC is related to
polycyclic aromatic hydrocarbons (PAHs) and lead detected in sediment samples obtained from
Upper Gate and Lewis Ponds located at the Cape Cod Gateway Airport. The concentration of
PAHs and lead detected in sediments were determined to be anthropogenic background and
consistent with petroleum residuals that are incidental to the normal operation of a vehicle and
atmospheric deposition of engine emissions.

Information regarding the release is available for public review at the Commonwealth of
Massachusetts Department of Environmental Protection (“MassDEP”) Southeastern regional

office, located in Lakeville, Massachusetts or at:

https://eeaonline.eea.state.ma.us/portal#!/wastesite/4-0028577 .

This notification is being sent to you to comply with the Public Involvement requirements of the
Massachusetts Contingency Plan, 310 CMR 40.1403.



Mr. Mark Ells
November 6, 2023
Page 2 of 2

If you have any questions, please contact Bryan Massa at 508-833-6600.
Sincerely,

HORSLEY WITTEN GROUP, INC.

PhRas P

Mark Nelson, P.G.
Principal

cc: Town of Barnstable Health Department
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APPENDIX H CIRCULATION LIST

Federal

Cheryl Quaine

Environmental Program Manager
Federal Aviation Administration-New
England Regional Office

1200 District Avenue

Burlington, MA 01803
Cheryl.J.Quaine@faa.gov

Colleen Mailloux

Team Planner for Massachusetts
Federal Aviation Administration-New
England Regional Office

1200 District Avenue

Burlington, MA 01803
Colleen.P.Mailloux@faa.gov

Kira Jacobs

Environmental Protection Agency -
Region 1 Drinking Water Quality and
Protection Unit

5 Post Office Square - Suite 100
Boston, MA 02109-3912
jacobs.kira@epa.gov

Timothy L. Timmermann, Director
Office of Environmental Review
EPA New England-Region 1

5 Post Office Square, Suite 100
Mail Code 06-3

Boston, MA 02109-3912
timmermann.timothy@epa.gov

State

Rebecca Tepper, Secretary
Executive Office of Energy and
Environmental Affairs

Attn: MEPA Office

100 Cambridge St., Suite 900
Boston, MA 02114
MEPA@mass.gov

MEPA Office

Attn: EEA EJ Director

100 Cambridge Street, Suite 900
Boston, MA 02144
MEPA-EJ@mass.gov

Department of Environmental Protection
Commissioner's Office

One Winter Street

Boston, MA 02108
helena.boccadoro@mass.gov

Department of Environmental Protection
Southeast Regional Office — Lakeville
Attn: MEPA Coordinator

20 Riverside Drive,

Lakeville, MA 02347
george.zoto@mass.gov
jonathan.hobill@mass.gov

Massachusetts Department of
Transportation

Public/Private Development Unit
10 Park Plaza, Suite #4150
Boston, MA 02116
MassDOTPPDU@dot.state.ma.us

Cape Cod Gateway Airport
Final Environmental Impact Report

Circulation List
Epsilon Associates, Inc.
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Massachusetts Department of
Transportation, District #5

Attn: MEPA Coordinator

1000 County Street

Taunton, MA 02780
Cindy.McConarty@dot.state.ma.us

Steve McKenna

Regional Coordinator

MA Coastal Zone Management-
Cape Cod and Islands

3195 Main Street, P.O. Box 220
Barnstable, MA 02630
stephen.mckenna@mass.gov

The Massachusetts Historical Commission
The MA Archives Building

220 Morrissey Boulevard

Boston, MA 02125

Department of Energy Resources
Attn: MEPA Coordinator

100 Cambridge Street, 10th floor
Boston, MA 02114
paul.ormond@mass.gov

Eve Schluter

Deputy Director

Massachusetts Natural Heritage and
Endangered Species Program

1 Rabbit Hill Road

Westborough, MA 01581
Eve.schluter@mass.gov

Jeffrey DeCarlo, Ed.D.

Aeronautics Administrator
Massachusetts Dept. of Transportation-
Aeronautics Division

Logan Office Center

1 Harborside Drive, Suite 205N

Boston, MA 02128
jeffrey.decarlo@dot.state.ma.us

James Matz

Environmental Analyst

Massachusetts Dept. of Transportation-
Aeronautics Division

Logan Office Center

1 Harborside Drive, Suite 205N

Boston, MA 02128
James.b.matz@dot.state.ma.us

Regional

Cape Cod Commission (CCC)

P.O. Box 226

3225 Main St.

Barnstable, MA 02630
ksenatori@capecodcommission.org
regulatory@capecodcommission.org

Municipal

Barnstable Town Council

Cynthia A. Lovell, Administrator

367 Main Street

Hyannis, MA, 02601
cynthia.lovell@town.barnstable.ma.us

Barnstable Planning Board

Elizabeth Jenkins, AICP, Director,
Planning & Development

367 Main Street

Hyannis, MA, 02601

elizabeth jenkins@town.barnstable.ma.us

Barnstable Conservation Commission
Darcy Karle, Conservation Administrator
367 Main Street

Hyannis, MA, 02601
Darcy.Karle@town.barnstable.ma.us

Cape Cod Gateway Airport
Final Environmental Impact Report

Circulation List
Epsilon Associates, Inc.
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Barnstable Board of Health

Thomas A. McKean, Director

200 Main Street

Hyannis, MA, 02601
Thomas.McKean@town.barnstable.ma.us

Barnstable Water Supply Division
Hans Keijser, Supervisor

47 Old Yarmouth Road

Hyannis MA 02601
Hans.Keijser@town.barnstable.ma.us

Robert L. Whritenour, Town Administrator
Yarmouth Town Hall

1146 Route 28

South Yarmouth, MA 02664
rwhritenour@yarmouth.ma.us

Kathy Williams, Town Planner
Yarmouth Town Hall

1146 Route 28

South Yarmouth, MA 02664
kwilliams@yarmouth.ma.us

Brittany DiRienzo, Conservation
Administrator

Yarmouth Town Hall

146 Route 28

South Yarmouth, MA 02664
bdirienzo@yarmouth.ma.us

Jay Gardiner, Health Director
Yarmouth Town Hall

146 Route 28

South Yarmouth, MA 02664
jgardiner@yarmouth.ma.us

Local Libraries

Hyannis Public Library

Antonia Stephens, Library Director
401 Main Street

Hyannis, MA, 02601
hpl_mail@clamsnet.org

Yarmouth Public Library
Jane Cain, Director

312 Old Main Street

South Yarmouth, MA 02664
jcain@yarmouth.ma.us

Commenters

Association to Preserve Cape Cod
482 Main Street

Dennis, MA 02638

info@apcc.org

Chris Powicki, Chair
Sierra Club — Cape and Islands Group
chrisp@weeinfo.com

Paul Phalan
phalanpaul@gmail.com

Susan Sulkoski

15 Cleveland Way

West Yarmouth, MA 02673
sulkoskis@gmail.com

Tom Sullivan

14 Bunting Lane

West Yarmouth, MA 02674
tjsully46@comcast.net

Christine Greeley

48 Glenwood Street

West Yarmouth, MA 02673
greeleyc@comcast.net
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Betty Ludke
bettyludtke@verizon.net

Elissa Buja
lisbuja@gmail.com

Linda Bolliger

Hyannis Park Civic Association
138 Baxter Ave

West Yarmouth, MA 02673
Linda.bolligerO@gmail.com

Anonymous
Maureen@ProducerToProducer.com

Richard Mikolajczak
richard.mikolajczak@gmail.com

Susan Ascher
suzalO0O@hotmail.com

Susan Brita
sforita@gmail.com

Lucinda Abrecht

4 Malfa Road

West Yarmouth, MA 02673
grassflowerknits@gmail.com

Don Englert
donald.w.englert@gmail.com

Robert Berry and Kathleen L Benson
PO Box 335

Barnstable, MA 02630
be97@stanford.edu

Katie Ingemie
kareningemie@comcast.net

George Doble
gdoblebh@gmail.com

Diane LeDuc
capecodgreenenergy@gmail.com

Tom Collier

Criffin Avionics

630 Barnstable Road
Barnstable, MA 02601
info@griffinavionics.com

Galileo Faria

Atlantic Aviation

621 Pitchers Way

Barnstable, MA 02601
Galileo.faria@atlanticaviation.com

Helyne Medeiros
Atlantic Aviation
621 Pitchers Way
Barnstable, MA 02601

Helyne.medeiros@atlanticaviation.com

Walter Spokowski
Marine Home Center
134 Orange Street
MA 02554

waltspokowski@marinehomecenter.com
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PROJECT SPECIFIC EJ DISTRIBUTION LIST

Barry Margolin, Chair

Policy & Program Committee

Cape Cod Climate Change Collaborative
info@capecodclimate.org

Kristina Dowe, Executive Director
Community Action Committee of
Cape Cod & Islands

info@cacci.cc

Gwyneth Packard, Volunteer
Engage Falmouth
engagefalmouth@gmail.com

Michael Digiano, Executive Director

Falmouth Economic Developoment &
Industrial Corporation

MDiGiano@falmouthedic.org

Reverend Bob Murphy

Unitarian Universalist Congregation of
Falmouth

murphydalzell@aol.com

Kit O'Connor, Office Administrator

Unitarian Universalist Fellowship
of Falmouth

admin@uuffm.org

Hauke Kite-Powell, Chair

Woods Hole Diversity Advisory
Committee

hauke@whoi.edu

Bettina Washington

Tribal Historic Preservation Officer
Wampanoag Tribe of Gay Head
(Aquinnah)
thpo@wampanoagtribe-nsn.gov

Brian Weeden, Chair
Mashpee Wampanoag Tribe
Brian.Weeden@mwtribe-nsn.gov

David Weeden, THPO/Director
Mashpee Wampanoag Tribe
David.Weeden@mwtribe-nsn.gov

Nakia Hendricks Jr., Office Manager
Mashpee Wampanoag Tribe
106Review@mwtribe-nsn.gov

Alma Gordonm, President

Chappaquiddick Tribe of the
Wampanoag Nation

tribalcouncil@chappaquiddickwampano

ag.org

Cheryll Toney Holley, Chair
Nipmuc Nation (Hassanamisco Nipmucs)
crwritings@aol.com

John Peters, Jr., Executive Director

Massachusetts Commission on Indian
Affairs (MCIA)

john.peters@mass.gov

Melissa Ferretti, Chair
Herring Pond Wampanoag Tribe
melissa@herringpondtribe.org

Patricia D. Rocker, Council Chair

Chappaquiddick Tribe of the
Wampanoag Nation, Whale Clan

rockerpatriciad@verizon.net

RaquelHalsey, Executive Director
North American Indian Center of Boston
rhalsey@naicob.org
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Cora Pierce
Pocassett Wampanoag Tribe
Coradot@yahoo.com

Elizabeth Solomon
Massachusetts Tribe at Ponkapoag
Solomon.Elizabeth@gmail.com

Claire B.W. Muller, Movement Building

Director

Unitarian Universalist Mass Action
Network

claire@uumassaction.org

Julia Blatt, Executive Director
Mass Rivers Alliance
juliablatt@massriversalliance.org

Jodi Valenta, Massachusetts State
Director

The Trust for Public Land
Jodi.Valenta@tpl.org

Kerry Bowie, Board President
Browning the GreenSpace
kerry@msaadapartners.com

Sylvia Broude, Executive Director
Community Action Works
sylvia@communityactionworks.org

Heather Clish, Director of Conservation &
Recreation Policy

Appalachian Mountain Club

hclish@outdoors.org

Johannes Epke, Staff Attorney
Conservation Law Foundation

Brittney Jenkins, Vice President
Conservation Law Foundation
Bjenkins@clf.org

Amy Boyd Rabin, Vice President of Policy
Environmental League of Massachusetts
aboydrabin@environmentalleague.org

Zahra Saifee,

Policy & Advocacy Coordinator
Environmental League of Massachusetts
zsaifee@environmentallleague.org

Ben Hellerstein, MA State Director
Environment Massachusetts
ben@environmentmassachusetts.org

Robb Johnson, Executive Director
Mass Land Trust Coalition
robb@massland.org

Cindy Luppi, New England Director
Clean Water Action
cluppi@cleanwater.org

Lena Entin, Miles Gresham, Interim
Co-Directors

Neighbor to Neighbor Mass

Lena@N2NMa.org

Miles@N2NMa.org

Rob Moir, Executive Director
Ocean River Institute
rob@oceanriver.org

Deb Pasternak, Director, MA Chapter
Sierra Club MA
deb.pasternak@sierraclub.org

jepke@clf.org
Heidi Ricci, Director of Policy
Mass Audubon
hricci@massaudubon.org
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	Table of Contets
	1 How to Obtain Coverage Under the 2021 MSGP
	1.1 Eligibility Conditions
	1.1.1 Location of Your Facility. Your facility must be located in an area where EPA is the permitting authority and where coverage under this permit is available (see Appendix C); 0F
	1.1.2 Your Discharges Are Associated with Industrial Activity. Your facility must have an authorized stormwater discharge or an authorized non-stormwater discharge per Part 1.2 associated with industrial activity from your primary industrial activity ...
	1.1.3 Limitations on Coverage. Discharges from your facility are not:
	1.1.3.1 Discharges mixed with non-stormwater discharges. Discharges mixed with non-stormwater discharges other than those mixed with authorized non-stormwater discharges listed in Part 1.2.2, and/or those mixed with a discharge authorized by a differe...
	1.1.3.2 Stormwater discharges associated with construction activity. Stormwater discharges associated with construction activity disturbing one acre or more, or that are part of a larger common plan of development or sale if the larger common plan wil...
	1.1.3.3 Discharges already covered by another NPDES permit. Unless you have received written notification from EPA specifically allowing these discharges to be covered under this permit, you are not eligible for coverage under this permit for any of t...
	1.1.3.4 Stormwater Discharges Subject to Effluent Limitations Guidelines. Stormwater discharges subject to stormwater effluent limitation guidelines under 40 CFR, Subchapter N, other than those listed in Table 1-1 of this permit.

	1.1.4 Eligibility Related to Endangered Species Act (ESA) Listed Species and Critical Habitat Protection. You are able to demonstrate that your stormwater discharges, authorized non-stormwater discharges, and stormwater discharge-related activities ar...
	1.1.5 Eligibility related to National Historic Preservation Act (NHPA)-Protected Properties. You must follow the procedures outlined in the Historic Properties section of the NOI in NeT-MSGP to demonstrate that your stormwater discharges, authorized n...
	1.1.6 Eligibility for “New Dischargers” and “New Sources” (as defined in Appendix A)1F  ONLY
	1.1.6.1 Eligibility for “New Dischargers” and “New Sources” Based on Water Quality Standards. Your stormwater discharge must be controlled as necessary such that the receiving water of the United States will meet applicable water quality standards. Yo...
	1.1.6.2 Eligibility for “New Dischargers” and “New Sources” for Water-Quality Impaired Waters. If you discharge to an “impaired water” (as defined in Appendix A), you must do one of the following:
	1.1.6.3 Eligibility for “New Dischargers” and “New Sources” for Waters with High Water Quality (Tier 2, 2.5, and 3).

	1.1.7 Eligibility for Discharges to a Federal Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Site. If you discharge to a federal CERCLA Site listed in Appendix P, you must notify the EPA Region 10 Office when submitting...
	For the purposes of this permit, a facility discharges to a federal CERCLA Site if the discharge flows directly into the site through its own conveyance, or through a conveyance owned by others, such as a municipal separate storm sewer system (MS4).
	For the purposes of this permit, a facility discharges to a federal CERCLA Site if the discharge flows directly into the site through its own conveyance, or through a conveyance owned by others, such as a municipal separate storm sewer system (MS4).

	1.2 Types of Discharges Authorized Under the MSGP3F
	1.2.1 Authorized Stormwater Discharges. If you meet all the eligibility criteria in Part 1.1, then the following discharges from your facility are authorized under this permit:
	1.2.1.1 Stormwater discharges associated with industrial activity for any primary industrial activities and co-located industrial activities (as defined in Appendix A) except for any stormwater discharges prohibited in Part 8;
	1.2.1.2 Discharges EPA has designated as needing a stormwater permit as provided in Sector AD;
	1.2.1.3 Discharges that are not otherwise required to obtain NPDES permit authorization but are mixed with discharges that are authorized under this permit; and
	1.2.1.4 Stormwater discharges from facilities subject to any of the national stormwater-specific effluent limitations guidelines listed in Table 1-1.

	1.2.2 Authorized Non-Stormwater Discharges. Below is the list of non-stormwater discharges authorized under this permit. Unless specifically listed in this Part, this permit does not authorize any other non-stormwater discharges requiring NPDES permit...
	1.2.2.1 Authorized Non-Stormwater Discharges for All Sectors. The following are the only non-stormwater discharges authorized under this permit for all sectors provided that all discharges comply with the effluent limits set forth in Parts 2 and 8.
	1.2.2.2 Additional Authorized Non-Stormwater Discharge for Sector A Facilities. Discharges from the spray down of lumber and wood product storage yards where no chemical additives are used in the spray-down waters and no chemicals are applied to the w...
	1.2.2.3 Additional Authorized Non-Stormwater Discharges for Earth-Disturbing Activities Conducted Prior to Active Mining Activities for Sectors G, H and J Facilities. The following non-stormwater discharges are only authorized for earth-disturbing act...


	1.3 Obtaining Authorization to Discharge
	1.3.1 Prepare Your Stormwater Pollution Prevention Plan (SWPPP) Prior to Submitting Your Notice of Intent (NOI). You must develop a SWPPP or update your existing SWPPP per Part 6 prior to submitting your NOI for coverage under this permit, per Part 1....
	1.3.2 How to Submit Your NOI to Get Permit Coverage. To be covered under this permit, you must use EPA’s NPDES eReporting Tool for the MSGP (NeT-MSGP) to electronically prepare and submit to EPA a complete and accurate NOI by the deadline applicable t...
	1.3.3 Deadlines for Submitting Your NOI and Your Official Date of Permit Coverage. Table 1-2 provides the deadlines for submitting your NOI and your official start date of permit coverage.
	1.3.4 Modifying your NOI. If after submitting your NOI, you need to correct or update any fields, you may do so by submitting a “Change NOI” form using NeT-MSGP. Per Part 7.1, you must submit your Change NOI electronically via NeT-MSGP, unless the EPA...
	1.3.4.1 For an existing operator, if any of the information supplied on the NOI changes, you must submit a Change NOI form within thirty (30) calendar days after the change occurs.
	1.3.4.2 At a facility where there is a transfer in operator or a new operator takes over operational control at an existing facility, the new operator must submit a new NOI no later than thirty (30) calendar days after a change in operators. The previ...

	1.3.5 Requirement to Post a Sign of your Permit Coverage. You must post a sign or other notice of your permit coverage at a safe, publicly accessible location in close proximity to your facility. Public signage is not required where other laws or loca...
	1.3.5.1 The following statement: “[Name of facility] is permitted for industrial stormwater discharges under the U.S. EPA’s Multi-Sector General Permit (MSGP)”;
	1.3.5.2 Your NPDES ID number;
	1.3.5.3 A contact phone number for obtaining additional facility information;
	1.3.5.4 One of the following:
	a. The Uniform Resource Locator (URL) for the SWPPP (if available), and the following statement: “To report observed indicators of stormwater pollution, contact [optional: include facility point of contact and] EPA at: [include the applicable MSGP Reg...
	b. The following statement: “To obtain the Stormwater Pollution Prevention Plan (SWPPP) for this facility or to report observed indicators of stormwater pollution, contact [optional: include facility point of contact and] EPA at [include the applicabl...

	1.3.6 Your Official End Date of Permit Coverage. Once covered under this permit, your coverage will last until the date that:
	1.3.6.1 You terminate permit coverage by submitting a Notice of Termination (NOT) per Part 1.4; or
	1.3.6.2 You receive coverage under a different NPDES permit or a reissued or replacement version of this permit after it expires on February 28, 2026; or
	1.3.6.3 You fail to submit an NOI for coverage under a reissued or replacement version of this permit before the required deadline.

	1.3.7 Continuation of Coverage for Existing Operators After the Permit Expires
	1.3.7.1 Note that if the 2021 MSGP is not reissued or replaced prior to the expiration date, it will be administratively continued in accordance with section 558(c) of the Administrative Procedure Act (see 40 CFR 122.6) and remain in force and effect ...
	a. The date the operator is authorized for coverage under a new version of the MSGP following the timely submittal of a complete and accurate NOI. Note that if a timely NOI for coverage under the reissued or replacement permit is not submitted, covera...
	b. The date of the submittal of a Notice of Termination; or
	c. Issuance of an individual permit for the facility’s discharge(s); or
	d. A final permit decision by EPA not to reissue the MSGP, at which time EPA will identify a reasonable time period for covered operators to seek coverage under an alternative general permit or an individual permit. Coverage under the 2021 MSGP will t...
	1.3.7.2 EPA reserves the right to modify or revoke and reissue the 2021 MSGP under 40 CFR 122.62 and 63, in which case operators will be notified of any relevant changes or procedures to which they may be subject. If EPA fails to issue another general...

	1.3.8 Coverage Under Alternative Permits. EPA may require you to apply for and/or obtain authorization to discharge under an alternative permit, i.e., either an individual NPDES permit or an alternative NPDES general permit, in accordance with 40 CFR ...
	1.3.8.1 Denial of Coverage for New or Previously Unpermitted Facilities. For new or previously unpermitted facilities, following the submittal of your NOI, you may be denied coverage under this permit and must apply for and/or obtain authorization to ...
	1.3.8.2 Loss of Authorization Under the 2021 MSGP for Existing Permitted Facilities. If your stormwater discharges are covered under this permit, you may receive a written notification that you must either apply for coverage under an individual NPDES ...
	1.3.8.3 Operators Requesting Coverage Under an Alternative Permit. You may request to be covered under an individual permit. In such a case, you must submit an individual permit application in accordance with the requirements of 40 CFR 122.28(b)(3)(ii...


	1.4 Terminating Permit Coverage
	1.4.1 How to Submit your Notice of Termination (NOT) to Terminate Permit Coverage. To terminate permit coverage, you must use EPA’s NPDES eReporting Tool for the MSGP (NeT-MSGP) to electronically prepare and submit to EPA a complete and accurate NOT. ...
	1.4.2 When to Submit Your Notice of Termination. You must submit a NOT within 30 days after one or more of the following conditions have been met:
	1.4.2.1 A new owner or operator has received authorization to discharge under this permit; or
	1.4.2.2 You have ceased operations at the facility and/or there are not or no longer will be discharges of stormwater associated with industrial activity from the facility, and you have already implemented necessary sediment and erosion controls per P...
	1.4.2.3 You are a Sector G, H, or J facility and you have met the applicable termination requirements; or
	1.4.2.4 You obtained coverage under an individual or alternative general permit for all discharges required to be covered by an NPDES permit, unless EPA terminates your coverage for you per Part 1.3.8.


	1.5 Conditional Exclusion for No Exposure
	1.6 Permit Compliance
	1.7 Severability

	2. Control Measures and Effluent Limits
	2.1 Stormwater Control Measures
	2.1.1 Stormwater Control Measure Selection and Design Considerations. You must consider the following when selecting and designing control measures:
	2.1.1.1 Preventing stormwater from coming into contact with polluting materials is generally more effective, and less costly, than trying to remove pollutants from stormwater;
	2.1.1.2 Using stormwater control measures in combination may be more effective than using control measures in isolation for minimizing pollutants in your stormwater discharge;
	2.1.1.3 Assessing the type and quantity of pollutants, including their potential to impact receiving water quality, is critical to designing effective stormwater control measures that will achieve the limits in this permit;
	2.1.1.4 Minimizing impervious areas at your facility and infiltrating stormwater onsite (including bioretention cells, green roofs, and pervious pavement, among other approaches) can reduce the frequency and volume of discharges and improve ground wat...
	2.1.1.5 Attenuating flow using open vegetated swales and natural depressions can reduce in-stream impacts of erosive flows;
	2.1.1.6 Conserving and/or restoring riparian buffers will help protect streams from stormwater discharges and improve water quality;
	2.1.1.7 Using treatment interceptors (e.g., swirl separators and sand filters) may be appropriate in some instances to minimize the discharge of pollutants; and
	2.1.1.8 Implementing structural improvements, enhanced/resilient pollution prevention measures, and other mitigation measures can help to minimize impacts from stormwater discharges from major storm events such as hurricanes, storm surge, extreme/heav...

	2.1.2 Non-Numeric Technology-Based Effluent Limits (BPT/BAT/BCT).7F  You must comply with the following non-numeric effluent limits as well as any sector-specific non-numeric effluent limits in Part 8, except where otherwise specified.
	2.1.2.1 Minimize Exposure. You must minimize the exposure of manufacturing, processing, and material storage areas (including loading and unloading, storage, disposal, cleaning, maintenance, and fueling operations) to rain, snow, snowmelt, and stormwa...
	2.1.2.2 Good Housekeeping. You must keep clean all exposed areas that are potential sources of pollutants. You must perform good housekeeping measures in order to minimize pollutant discharges, including but not limited to, the following:
	2.1.2.3 Maintenance.
	2.1.2.4 Spill Prevention and Response. You must minimize the potential for leaks, spills and other releases that may be exposed to stormwater and develop plans for effective response to such spills if or when they occur in order to minimize pollutant ...
	2.1.2.5 Erosion and Sediment Controls. To minimize pollutant discharges in stormwater, you must minimize erosion by stabilizing exposed soils at your facility and placing flow velocity dissipation devices at discharge locations to minimize channel and...
	2.1.2.6 Management of Stormwater. You must divert, infiltrate, reuse, contain, or otherwise reduce stormwater to minimize pollutants in your discharges. In selecting, designing, installing, and implementing appropriate control measures, you are encour...
	2.1.2.7 Salt Storage Piles or Piles Containing Salt. You must enclose or cover storage piles of salt, or piles containing salt, used for deicing or other commercial or industrial purposes, including maintenance of paved surfaces, in order to minimize ...
	2.1.2.8 Employee Training.
	2.1.2.9 Non-Stormwater Discharges. You must evaluate for the presence of non-stormwater discharges. You must eliminate any non-stormwater discharges not explicitly authorized in Part 1.2.2 or covered by another NPDES permit, including vehicle and equi...
	2.1.2.10 Dust Generation and Vehicle Tracking of Industrial Materials. You must minimize generation of dust and off-site tracking of raw, final, or waste materials in order to minimize pollutants discharged via stormwater.

	2.1.3 Numeric Effluent Limitations Based on Effluent Limitations Guidelines. If you are in an industrial category subject to one of the effluent limitations guidelines identified in Table 4-3 (see Part 4.2.3.1), you must meet the effluent limits refer...

	2.2 Water Quality-Based Effluent Limitations
	2.2.1 Water Quality Standards. Your discharge must be controlled as necessary to meet applicable water quality standards of all affected states.
	2.2.2 Discharges to Water Quality-Impaired Waters. You are considered to discharge to an impaired water if the first water of the United States to which your discharge is identified by a state, tribe or EPA as not meeting an applicable water quality s...
	2.2.2.1 Existing Discharge to an Impaired Water with an EPA-Approved or Established TMDL. If you discharge to an impaired water with an EPA-approved or established TMDL, EPA will inform you whether any additional measures are necessary for your discha...
	2.2.2.2 Existing Discharger to an Impaired Water without an EPA-Approved or Established TMDL. If you discharge to an impaired water without an EPA-approved or established TMDL, you are still required to comply with Part 2.2.1 and the monitoring requir...
	2.2.2.3 New Discharger or New Source to an Impaired Water. If your authorization to discharge under this permit relied on Part 1.1.6.2 for a new discharger or a new source to an impaired water, you must implement and maintain any measures that enabled...

	2.2.3 Tier 2 Antidegradation Requirements for New Dischargers, New Sources, or Increased Discharges. If you are a new discharger or a new source (as defined in Appendix A), or an existing discharger required to notify EPA of an increased discharge con...

	2.3 Requirements Relating to Endangered Species, Historic Properties, and CERCLA Sites

	3. Inspections
	3.1 Routine Facility Inspections
	3.1.1 Inspection Personnel. Qualified personnel (as defined in Appendix A) must perform the inspections. The qualified personnel may be a member of your stormwater pollution prevention team, or if the qualified personnel is a third-party you hire (i.e...
	3.1.2 Areas that You Must Inspect. During normal facility operating hours, the qualified personnel must conduct inspections of areas of the facility covered by the requirements in this permit, including, but not limited to, the following:
	3.1.2.1 Areas where industrial materials or activities are exposed to stormwater;
	3.1.2.2 Areas identified in the SWPPP and those that are potential pollutant sources (see Part 6.2.3);
	3.1.2.3 Areas where spills and leaks have occurred in the past three years;
	3.1.2.4 Discharge points; and
	3.1.2.5 Control measures used to comply with the effluent limits contained in this permit.

	3.1.3 What You Must Look for During an Inspection. During the inspection, the qualified personnel must examine or look out for, including, but not limited to, the following:
	3.1.3.1 Industrial materials, residue or trash that may have or could come into contact with stormwater;
	3.1.3.2 Leaks or spills from industrial equipment, drums, tanks and other containers;
	3.1.3.3 Offsite tracking of industrial or waste materials, or sediment where vehicles enter or exit the site;
	3.1.3.4 Tracking or blowing of raw, final or waste materials from areas of no exposure to exposed areas;
	3.1.3.5 Erosion of soils at your facility, channel and streambank erosion and scour in the immediate vicinity of discharge points, per Part 2.1.2.5;
	3.1.3.6 Non-authorized non-stormwater discharges, per Part 2.1.2.9;
	3.1.3.7 Control measures needing replacement, maintenance or repair; and
	3.1.3.8 During an inspection occurring during a stormwater event or stormwater discharge, you must observe control measures implemented to comply with effluent limits to ensure they are functioning correctly. You must also observe discharge points, as...

	3.1.4 Inspection Frequency. The qualified personnel must conduct inspections at least quarterly (i.e., once each calendar quarter), or in some instances more frequently (e.g., monthly). Increased frequency may be appropriate for some types of equipmen...
	3.1.5 Exceptions to Routine Facility Inspections for Inactive and Unstaffed Facilities. The requirement to conduct facility inspections on a routine basis does not apply at a facility that is inactive and unstaffed, as long as there are no industrial ...
	3.1.6 Routine Facility Inspection Documentation. You must document the findings of your facility inspections and maintain this report with your SWPPP as required in Part 6.5. You must conduct any corrective action required as a result of a routine fac...
	3.1.6.1 The inspection date and time;
	3.1.6.2 The name(s) and signature(s) of the inspector(s);
	3.1.6.3 Weather information;
	3.1.6.4 All observations relating to the implementation of stormwater control measures at the facility, including:
	3.1.6.5 Any additional stormwater control measures needed to comply with the permit requirements;
	3.1.6.6 Any incidents of noncompliance; and
	3.1.6.7 A statement, signed and certified in accordance with Appendix B, Subsection 11.


	3.2 Quarterly Visual Assessment of Stormwater Discharges
	3.2.1 Visual Assessment Frequency. Once each quarter for your entire permit coverage, you must collect a stormwater sample from each discharge point (except as noted in Part 3.2.4) and conduct a visual assessment of each of these samples. These sample...
	3.2.2 Visual Assessment Procedures. You must do the following for the quarterly visual assessment:
	3.2.2.1 Make the assessment of a stormwater discharge sample in a clean, colorless glass or plastic container, and examined in a well-lit area;
	3.2.2.2 Make the assessment of the sample you collected within the first 30 minutes of an actual discharge from a storm event. If it is not possible to collect the sample within the first 30 minutes of discharge, the sample must be collected as soon a...
	3.2.2.3 For storm events, make the assessment on discharges that occur at least 72 hours (three days) from the previous discharge. The 72-hour (three-day) storm interval does not apply if you document that less than a 72-hour (three-day) interval is r...
	3.2.2.4 Visually inspect or observe for the following water quality characteristics, which may be evidence of stormwater pollution:
	3.2.2.5 Whenever the visual assessment shows evidence of stormwater pollution in the discharge, you must initiate the corrective action procedures in Part 5.1.1.

	3.2.3 Visual Assessment Documentation. You must document the results of your visual assessments and maintain this documentation onsite with your SWPPP as required in Part 6.5. Any corrective action required as a result of a quarterly visual assessment...
	3.2.3.1 Sample location(s);
	3.2.3.2 Sample collection date and time, and visual assessment date and time for each sample;
	3.2.3.3 Personnel collecting the sample and conducting visual assessment, and their signatures;
	3.2.3.4 Nature of the discharge (i.e., stormwater from rain or snow);
	3.2.3.5 Results of observations of the stormwater discharge;
	3.2.3.6 Probable sources of any observed stormwater contamination;
	3.2.3.7 If applicable, why it was not possible to take samples within the first 30 minutes; and
	3.2.3.8 A statement, signed and certified in accordance with Appendix B, Subsection 11.

	3.2.4 Exceptions to Quarterly Visual Assessments
	3.2.4.1 Adverse Weather Conditions. When adverse weather conditions prevent the collection of stormwater discharge sample(s) during the quarter, you must take a substitute sample during the next qualifying storm event. Documentation of the rationale f...
	3.2.4.2 Climates with Irregular Stormwater Discharges. If your facility is located in an area where limited rainfall occurs during many parts of the year (e.g., arid or semi-arid climate) or in an area where freezing conditions exist that prevent disc...
	3.2.4.3 Areas that Receive Snow. If the facility is in an area that typically receives snow and the facility receives snow at least once over a period of four quarters, at least one quarterly visual assessment must capture snowmelt discharge, as descr...
	3.2.4.4 Inactive and Unstaffed Facilities. The requirement for a quarterly visual assessment does not apply at a facility that is inactive and unstaffed, as long as there are no industrial materials or activities exposed to stormwater. To invoke this ...
	3.2.4.5 Substantially Identical Discharge Points (SIDP). If your facility has two or more discharge points that discharge substantially identical stormwater effluents, as documented in Part 6.2.5.3, you may conduct quarterly visual assessments of the ...



	4. Monitoring
	4.1 Monitoring Procedures
	4.1.1 Monitored Stormwater Discharge Points. Applicable monitoring requirements apply to each discharge point authorized by this permit, except as otherwise exempt from monitoring as a “substantially identical discharge point” (SIDP). If your facility...
	4.1.2 Commingled Discharges. If any authorized stormwater discharges commingle with discharges not authorized under this permit, you must conduct any required sampling of the authorized discharges at a point before they mix with other waste streams, t...
	4.1.3 Measurable Storm Events. You must conduct all required monitoring on a storm event that results in an actual discharge (“measurable storm event”) that follows the preceding measurable storm event by at least 72 hours (three days). The 72-hour (3...
	4.1.4 Sample Type. You must take a minimum of one grab sample from a discharge resulting from a measurable storm event as described in Part 4.1.3. You must collect samples within the first 30 minutes of a discharge associated with a measurable storm e...
	4.1.5 Adverse Weather Conditions. When adverse weather conditions as described in Part 3.2.4.1 prevent the collection of stormwater discharge samples according to the relevant monitoring schedule, you must take a substitute sample during the next qual...
	4.1.6 Facilities in Climates with Irregular Stormwater Discharges. If your facility is located in areas where limited rainfall occurs during parts of the year (e.g., arid or semi-arid climates) or in areas where freezing conditions exist that prevent ...
	4.1.7 Monitoring Periods. Your monitoring requirements in this permit begin in the first full quarter following either May 30, 2021or your date of discharge authorization, whichever date comes later.
	4.1.8 Monitoring for Authorized Non-Stormwater Discharges. You are only required to monitor authorized non-stormwater discharges (as delineated in Part 1.2.2) when they are commingled with stormwater discharges associated with industrial activity.
	4.1.9 Monitoring Reports. You must report monitoring data using Net-DMR, EPA’s electronic DMR tool, as described in Part 7.3 (unless the applicable EPA Regional Office grants you a waiver from electronic reporting, in which case you may submit a paper...

	4.2 Required Monitoring
	4.2.1 Indicator Monitoring. This permit requires indicator monitoring of stormwater discharges for three parameters – pH, Total Suspended Solids (TSS), and Chemical Oxygen Demand (COD) – for certain sectors/subsectors (see Part 4.2.1.1.a below) and fo...
	4.2.1.1 Applicability and Schedule of Indicator Monitoring
	4.2.1.2 Exception for Facilities in Climates with Irregular Stormwater Discharges. As described in Part 4.1.6, facilities in climates with irregular stormwater discharges may modify this schedule provided you report this revised schedule directly to E...
	4.2.1.3 Exception for Inactive and Unstaffed Facilities. The requirement for indicator monitoring does not apply at a facility that is inactive and unstaffed, provided that there are no industrial materials or activities exposed to stormwater. To invo...

	4.2.2 Benchmark Monitoring. This permit requires benchmark monitoring parameters of stormwater discharges for certain sectors/subsectors. Benchmark monitoring data are primarily for your use to determine the overall effectiveness of your stormwater co...
	4.2.2.1 Applicability of Benchmark Monitoring.
	4.2.2.2 Summary of the 2021 MSGP Benchmark Thresholds
	4.2.2.3 Benchmark Monitoring Schedule. Benchmark monitoring of stormwater discharges is required quarterly, as identified in Part 4.1.7, in the first and fourth year of permit coverage, as follows:
	4.2.2.4 Exception for Facilities in Climates with Irregular Stormwater Discharges. As described in Part 4.1.6, facilities in climates with irregular stormwater discharges may modify this quarterly schedule provided you report this revised schedule dir...
	4.2.2.5 Exception for Inactive and Unstaffed Facilities. The requirement for benchmark monitoring does not apply at a facility that is inactive and unstaffed, provided that there are no industrial materials or activities exposed to stormwater. To invo...

	4.2.3 Effluent Limitations Monitoring
	4.2.3.1 Monitoring Based on Effluent Limitations Guidelines. Table 4-3 identifies the stormwater discharges subject to effluent limitation guidelines that are authorized for coverage under this permit. An exceedance of the effluent limitation is a per...
	4.2.3.2 Substantially Identical Discharge Points Not Applicable. You must monitor each discharge point discharging stormwater from any regulated activity identified in Table 4-3. The substantially identical discharge points (SIDP) monitoring provision...
	4.2.3.3 Follow-up Actions if Discharge Exceeds Numeric Effluent Limitation. If any monitoring value exceeds a numeric effluent limitation contained in this permit, you must indicate the exceedance on a “Change NOI” form in the NPDES eReporting Tool (N...

	4.2.4 State or Tribal Required Monitoring
	4.2.4.1 Sectors Required to Conduct State or Tribal Monitoring. You must comply with any state or tribal monitoring requirements in Part 9 of the permit applicable to your facility’s discharge location.
	4.2.4.2 State or Tribal Monitoring Schedule. If a monitoring frequency is not specified for an applicable requirement in Part 9, you must monitor once per year for the duration of your permit coverage.

	4.2.5 Impaired Waters Monitoring. For the purposes of this permit, your facility is considered to discharge to an impaired water if the first water of the United States to which you discharge is identified by a state, tribe, or EPA pursuant to section...
	4.2.5.1 Facilities Required to Monitor Stormwater Discharges to Impaired Waters.
	4.2.5.2 Exception for Inactive and Unstaffed Facilities. The requirement for impaired waters monitoring does not apply at a facility that is inactive and unstaffed, as long as there are no industrial materials or activities exposed to stormwater. To i...

	4.2.6 Additional Monitoring Required by EPA. EPA may notify you of additional stormwater discharge monitoring requirements that EPA determines are necessary to meet the permit’s effluent limitations. Any such notice will briefly state the reasons for ...


	5. Corrective Actions and Additional Implementation Measures (AIM)
	5.1 Corrective Action
	5.1.1 Conditions Requiring SWPPP Review and Revision to Ensure Effluent Limits are Met. When any of the following conditions occur or are detected during an inspection, monitoring or other means, or EPA or the operator of the MS4 through which you dis...
	5.1.1.1 An unauthorized release or discharge (e.g., spill, leak, or discharge of non-stormwater not authorized by this or another NPDES permit to a water of the United States) occurs at your facility.
	5.1.1.2 A discharge violates a numeric effluent limit listed in Table 2-1 and/or in your Part 8 sector-specific requirements.
	5.1.1.3 Your stormwater control measures are not stringent enough for your stormwater discharge to be controlled as necessary such that the receiving water of the United States will meet applicable water quality standards or to meet the non-numeric ef...
	5.1.1.4 A required control measure was never installed, was installed incorrectly, or not in accordance with Parts 2 and/or 8, or is not being properly operated or maintained.
	5.1.1.5 Whenever a visual assessment shows evidence of stormwater pollution (e.g., color, odor, floating solids, settled solids, suspended solids, foam).

	5.1.2 Conditions Requiring SWPPP Review to Determine if Modifications Are Necessary. If construction or a change in design, operation, or maintenance at your facility occurs that significantly changes the nature of pollutants discharged via stormwater...
	5.1.3 Deadlines for Corrective Actions
	5.1.3.1 Immediate Actions. You must immediately take all reasonable steps to minimize or prevent the discharge of pollutants until you can implement a permanent solution, including cleaning up any contaminated surfaces so that the material will not di...
	5.1.3.2 Subsequent Actions. If additional actions are necessary beyond those implemented pursuant to Part 5.1.3.1, you must complete the corrective actions (e.g., install a new or modified control and make it operational, complete the repair) before t...

	5.1.4 Effect of Corrective Action. If the event triggering the review is a permit violation (e.g., non-compliance with an effluent limit), correcting it does not remove the original violation. Additionally, failing to take corrective action in accorda...
	5.1.5 Substantially Identical Discharge Points. If the event triggering corrective action is associated with a discharge point that had been identified as a “substantially identical discharge point” (SIDP) (see Parts 3.2.4.5 and 4.1.1), your review mu...

	5.2 Additional Implementation Measures (AIM)
	5.2.1 Baseline Status
	5.2.2 AIM Triggering Events. If an annual average exceeds an applicable benchmark threshold based on the following events, the AIM requirements have been triggered for that benchmark parameter. You must follow the corresponding AIM-level responses and...
	5.2.2.1 The four-quarterly annual average for a parameter exceeds the benchmark threshold, or
	5.2.2.2 Fewer than four quarterly samples are collected, but a single sample or the sum of any sample results within the sampling year exceeds the benchmark threshold by more than four times for a parameter. This result indicates an exceedance is math...

	5.2.3 AIM Level 1
	5.2.3.1 AIM Level 1 Responses. If any of the triggering events in Part 5.2.2 occur, you must:



	6. Stormwater Pollution Prevention Plan (SWPPP)
	6.1 Person(s) Responsible for Preparing the SWPPP
	6.2 Required Contents of Your SWPPP
	6.2.1 Stormwater Pollution Prevention Team. You must identify the staff members (by name or title) that comprise the facility’s stormwater pollution prevention team as well as their individual responsibilities. Your stormwater pollution prevention tea...
	6.2.2 Site Description. Your SWPPP must include the following:
	6.2.2.1 Activities at the facility. Provide a description of the nature of the industrial activities at your facility.
	6.2.2.2 General location map. Provide a general location map (e.g., U.S. Geological Survey (USGS) quadrangle map) with enough detail to identify the location of your facility and all receiving waters for your stormwater discharges.
	6.2.2.3 Site map. Provide a map showing:

	6.2.3 Summary of Potential Pollutant Sources. You must describe in the SWPPP areas at your facility where industrial materials or activities are exposed to stormwater or from which authorized non-stormwater discharges originate. Industrial materials o...
	6.2.3.1 Activities in the Area. A list of the industrial activities exposed to stormwater (e.g., material storage; equipment fueling, maintenance, and cleaning; cutting steel beams).
	6.2.3.2 Pollutants. A list of the pollutant(s) or pollutant constituents (e.g., crankcase oil, zinc, sulfuric acid, cleaning solvents) associated with each identified activity, which could be exposed to rainfall or snowmelt and could be discharged fro...
	6.2.3.3 Spills and Leaks. You must document where potential spills and leaks could occur that could contribute pollutants to stormwater discharges, and the corresponding discharge point(s) that would be affected by such spills and leaks. You must docu...
	6.2.3.4 Unauthorized Non-Stormwater Discharges Evaluation. By the end of the first year of your permit coverage under this permit, you must inspect and document all discharge points at your facility as part of the SWPPP. If it is infeasible to complet...
	6.2.3.5 Salt Storage. You must document the location of any storage piles containing salt used for deicing or other commercial or industrial purposes.
	6.2.3.6 Sampling Data. Existing permitted facilities must summarize all stormwater discharge sampling data collected at the facility during the previous permit term. The summary shall include a narrative description (and may include data tables/figure...

	6.2.4 Description of Stormwater Control Measures to Meet Technology-Based and Water Quality-Based Effluent Limits. You must document the location and type of stormwater control measures you have specifically chosen and/or designed to comply with:
	6.2.4.1 Part 2.1.2: Non-numeric technology-based effluent limits;
	6.2.4.2 Parts 2.1.3 and 8: Applicable numeric effluent limitations guidelines-based limits;
	6.2.4.3 Part 2.2: Water quality-based effluent limits;
	6.2.4.4 Part 2.3: Any additional measures that formed the basis of eligibility regarding Endangered Species Act-listed threatened and endangered species or their critical habitat, National Historic Preservation Act historic properties, and/or federal ...
	6.2.4.5 Parts 8 and 9: Applicable effluent limits;
	6.2.4.6 Regarding your control measures, you must also document, as appropriate:

	6.2.5 Schedules and Procedures
	6.2.5.1 Pertaining to Stormwater Control Measures Used to Comply with the Effluent Limits in Part 2. You must document the following in your SWPPP:
	6.2.5.2 Pertaining to Inspections and Assessments. You must document in your SWPPP your procedures for performing, as appropriate, the types of inspections specified by this permit, including:
	6.2.5.3 Pertaining to Monitoring

	6.2.6 Documentation to Support Eligibility Pertaining to Other Federal Laws
	6.2.6.1 Documentation Regarding Endangered Species Act-Listed Threatened and Endangered Species and Critical Habitat Protection. You must keep with your SWPPP the documentation supporting your determination with regard to Part 1.1.4.
	6.2.6.2 Documentation Regarding National Historic Preservation Act Historic Properties. You must keep with your SWPPP the documentation supporting your determination with regard to Part 1.1.5.

	6.2.7 Signature Requirements. You must sign and date your SWPPP in accordance with Appendix B, Subsection 11.

	6.3 Required SWPPP Modifications
	6.4 SWPPP Availability
	6.4.1 Making Your SWPPP Publicly Available
	You have three options to comply with the public availability requirements for the SWPPP: attaching your SWPPP to your NOI; providing a URL of your SWPPP in your NOI; or providing SWPPP information in your NOI. To remain current for all three options,...
	6.4.1.1 Attaching Your SWPPP to your NOI: You may attach a copy of your SWPP, and any SWPPP modifications, records, and other reporting elements that must be kept with your SWPPP, to your NOI in NeT-MSGP.
	6.4.1.2 Providing a URL of your SWPPP in your NOI: You may provide a URL in your NOI in NeT-MSGP where your SWPPP can be found, and maintain your current SWPPP at this URL. You must post any SWPPP modifications, records, and other reporting elements t...
	6.4.1.3 Providing SWPPP Information in your NOI. You may include the following information in your NOI in NeT-MSGP. Irrespective of this requirement, EPA may provide access to portions of your SWPPP to a member of the public upon request (except any C...

	a. Onsite industrial activities exposed to stormwater, including potential spill and leak areas (see Parts 6.2.3.1, 6.2.3.3 and 6.2.3.5);
	b. Pollutants or pollutant constituents associated with each industrial activity exposed to stormwater that could be discharged in stormwater and/or any authorized non-stormwater discharges listed in Part 1.2.2 (see Part 6.2.3.2);
	c. Stormwater control measures you employ to comply with the non-numeric technology-based effluent limits required in Part 2.1.2 and Part 8, and any other measures taken to comply with the requirements in Part 2.2 Water Quality-Based Effluent Limitati...
	d. Schedule for good housekeeping and maintenance (see Part 6.2.5.1) and schedule for all inspections required in Part 3 (see Part 6.2.5.2).

	6.5 Additional Documentation Requirements
	6.5.1 A copy of the NOI submitted to EPA along with any correspondence exchanged between you and EPA specific to coverage under this permit;
	6.5.2 A copy of the authorization email you receive from the EPA assigning your NPDES ID;
	6.5.3 A copy of this permit (either a hard copy or an electronic copy easily available to SWPPP personnel);
	6.5.4 Documentation of any maintenance and repairs of stormwater control measures, including the date(s) of regular maintenance, date(s) of discovery of areas in need of repair/replacement, and for repairs, date(s) that the control measure(s) returned...
	6.5.5 All inspection reports, including the Routine Facility Inspection Reports (see Part 3.1.6) and Visual Assessment Documentation (see Part 3.2.3);
	6.5.6 Description of any deviations from the schedule for visual assessments and/or monitoring, and the reason for the deviations (e.g., adverse weather or it was impracticable to collect samples within the first 30 minutes of a measurable storm event...
	6.5.7 Corrective action documentation required per Part 5.1;
	6.5.8 Documentation of any benchmark threshold exceedances, which AIM Level triggering event the exceedance caused, and AIM response you employed per Part 5.2, including:
	6.5.8.1 The AIM triggering event;
	6.5.8.2 The AIM response taken;
	6.5.8.3 Any rationale that SWPPP/SCM changes were unnecessary;
	6.5.8.4 Any documentation required to meet any AIM exception per Part 5.2.6.

	6.5.9 Documentation to support any determination that pollutants of concern are not expected to be present above natural background levels if you discharge directly to impaired waters, and that such pollutants were not detected in your discharge after...
	6.5.10 Documentation to support your claim that your facility has changed its status from active to inactive and unstaffed with respect to the requirements to conduct routine facility inspections (see Part 3.1.5), quarterly visual assessments (see Par...


	7. Reporting and Recordkeeping
	7.1 Electronic Reporting Requirement
	7.2 Submitting Information to EPA
	7.2.1 Submitting Forms via NeT-MSGP. You must submit all required information via EPA’s electronic NPDES eReporting tool (NeT), unless the permit states otherwise or unless you have been granted a waiver per Part 7.1. You can both prepare and submit r...
	7.2.2 Other Information Required to be Submitted. Information required to be submitted to the applicable EPA Regional Office at the address in Part 7.8:

	7.3 Reporting Monitoring Data to EPA
	7.3.1 Submitting Monitoring Data via NeT-DMR. You must submit all stormwater discharge monitoring data collected pursuant to Part 4 to EPA using Net-DMR, EPA’s electronic DMR system (for more information visit: https://www.epa.gov/compliance/npdes-ere...
	7.3.1.1 All benchmark monitoring requirements have been fulfilled for the permit term;
	7.3.1.2 All impaired waters monitoring requirements have been fulfilled for the permit term;
	7.3.1.3 Benchmark monitoring requirements no longer apply because the EPA Regional Office has concurred with your assessment that run-on from a neighboring source is the cause of the exceedance;
	7.3.1.4 Benchmark and/or impaired monitoring requirements no longer apply because your facility is inactive and unstaffed;
	7.3.1.5 Benchmark and/or impaired monitoring requirements now apply because your facility has changed from inactive and unstaffed to active and staffed;
	7.3.1.6 For Sector G2 only: Discharges from waste rock and overburden piles have exceeded benchmark thresholds;
	7.3.1.7 A numeric effluent limitation guideline has been exceeded;
	7.3.1.8 A numeric effluent limitation guideline exceedance is back in compliance.

	7.3.2 When You Can Discontinue Submission of Monitoring Data. Once you have completely fulfilled applicable monitoring requirements, you are no longer required to report monitoring results using Net-DMR. If you have only partially fulfilled your bench...
	7.3.3 State or Tribal Required Monitoring Data. See Part 9 for specific reporting requirements applicable to individual states or tribes.
	7.3.4 Submission Deadline for Indicator and Benchmark Monitoring Data. For both indicator and benchmark monitoring, you are required to submit sampling results to EPA no later than 30 days after receiving your complete laboratory results for all monit...

	7.4 Annual Report
	7.4.1 A summary of your past year’s routine facility inspection documentation required (Part 3.1.6). In addition, if you are an operator of an airport facility (Sector S) that is subject to the airport effluent limitations guidelines and are complying...
	7.4.2 A summary of your past year’s visual assessment documentation (see Part 3.2.3);
	7.4.3 A summary of your past year’s corrective action and any required AIM documentation (see Part 5.3). If you have not completed required corrective action or AIM responses at the time you submit your annual report, you must describe the status of a...

	7.5 Numeric Effluent Limitations Exceedance Report
	7.5.1 NPDES ID;
	7.5.2 Facility name, physical address and location;
	7.5.3 Name of receiving water;
	7.5.4 Monitoring data from this and the preceding monitoring event(s);
	7.5.5 An explanation of the situation, including what you have done and intend to do (should your corrective actions not yet be complete) to correct the violation;
	7.5.6 An appropriate contact name and phone number.

	7.6 Additional Standard Recordkeeping and Reporting Requirements
	7.6.1 24-hour reporting (see Appendix B, Subsection 12.F) – You must report any noncompliance which may endanger health or the environment. Any information must be provided orally within 24 hours from the time you become aware of the circumstances;
	7.6.2 5-day follow-up reporting to the 24-hour reporting (see Appendix B, Subsection 12.F) – A written submission must also be provided within five days of the time you become aware of the circumstances;
	7.6.3 Reportable quantity spills (see Part 2.1.2.4) – You must provide notification, as required under Part 2.1.2.4, as soon as you have knowledge of a leak, spill, or other release containing a hazardous substance or oil in an amount equal to or in e...
	7.6.4 Planned changes (see Appendix B, Subsection 12.A) – You must give notice to EPA promptly, no fewer than 30 days prior to making any planned physical alterations or additions to the permitted facility that qualify the facility as a new source or ...
	7.6.5 Anticipated noncompliance (see Appendix B, Subsection 12.B) – You must give advance notice to EPA of any planned changes in the permitted facility or activity which you anticipate will result in noncompliance with permit requirements;
	7.6.6 Compliance schedules (see Appendix B, Subsection 12.F) – Reports of compliance or noncompliance with, or any progress reports on, interim and final requirements contained in any compliance schedule of this permit must be submitted no later than ...
	7.6.7 Other noncompliance (see Appendix B, Subsection 12.G) – You must report all instances of noncompliance not reported in your Annual Report, compliance schedule report, or 24-hour report at the time monitoring reports are submitted; and
	7.6.8 Other information (see Appendix B, Subsection 12.H) – You must promptly submit facts or information if you become aware that you failed to submit relevant facts in your NOI, or that you submitted incorrect information in your NOI or in any report.

	7.7 Record Retention Requirements
	7.8 Addresses for Reports

	8. Subpart A - Sector-Specific Requirements for Industrial Activity
	9 Permit Conditions Applicable to Specific States, Indian Country Lands, or Territories
	9.1 EPA Region 1: Connecticut, Massachusetts, Maine, New Hampshire, Rhode Island, Vermont
	9.1.1 CTR05I000: Indian Country within the State of Connecticut
	9.1.2 MAR050000: Commonwealth of Massachusetts, except Indian country
	9.1.2.1 Additional conditions required by the Commonwealth of Massachusetts.
	9.1.2.2 SWPPP Availability.
	9.1.2.3 New Dischargers.
	9.1.2.4 Submission of Monitoring Data.
	9.1.2.5 Sector-Specific Requirements.

	9.1.3 MAR05I000: Indian country within the Commonwealth of Massachusetts
	9.1.4 NHR050000: State of New Hampshire
	9.1.4.1 Consider Opportunities for on-site infiltration of stormwater.
	9.1.4.2 Maintenance of Infiltration Best Management Practices.
	9.1.4.3 Discontinue, Permit or Register On-site Infiltration BMP if Necessary.
	9.1.4.4 Required NHDES notification.
	9.1.4.5 Information That May Be Requested by NHDES.
	9.1.4.6 Where to Submit Information.
	9.1.4.7 Modification of Clean Water Act Section 401 Water Quality Certification.

	9.1.5 RIR05I000: Indian country within the State of Rhode Island
	9.1.6 VTR05F000: Areas in the State of Vermont subject to industrial activity by a Federal Operator

	9.2 EPA Region 2: New Jersey, New York, Puerto Rico, Virgin Islands
	9.2.1 PRR050000: Commonwealth of Puerto Rico
	9.2.2 NYR051000: Indian country within the State of New York, except the lands of the St. Regis Mohawk Tribe

	9.3 EPA Region 3: Delaware, District of Columbia, Maryland, Pennsylvania, Virginia, West Virginia.
	9.3.1 DCR050000: District of Columbia
	9.3.1.1 Compliance with District of Columbia Laws and Regulations.
	9.3.1.2 No Preclusion of Responsibilities.
	9.3.1.3 Additional Reporting.

	9.3.2 DER05F000: Areas in the State of Delaware subject to industrial activity by a Federal Operator

	9.4 EPA Region 4: Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessee
	9.4.1 ALR05I000: Indian country within the State of Alabama
	9.4.2 FLRORI000: Indian country within the State of Florida
	9.4.2.1 Miccosukee Tribe of Indians
	9.4.2.2 Seminole Tribe of Florida

	9.4.3 MSR05I000: Indian country within the State of Mississippi
	9.4.4 NCR05I000: Indian country within the State of North Carolina
	9.4.5 SCR05I000: Indian country within the State of South Carolina

	9.5 EPA Region 5: Illinois, Indiana, Michigan, Minnesota, Ohio, Wisconsin.
	9.5.1 MIR05I000: Indian country within the State of Michigan
	9.5.2 MNR05I000: Indian country within the State of Minnesota
	9.5.2.1 Fond du Lac Reservation
	9.5.2.1.1 Submission of SWPPP.
	9.5.2.1.2 Submission of NOI and NOT.
	9.5.2.1.3 Benchmark Monitoring for Turbidity.
	9.5.2.1.4 Effluent Limitations.
	9.5.2.1.5 Water Quality Criteria.
	9.5.2.1.6 Impacts to cultural sites.

	9.5.2.2 Grand Portage Band of the Minnesota Chippewa Tribe
	9.5.2.2.1 Definitions.
	9.5.2.2.2 Water Quality Standards.
	9.5.2.2.3 Additional Monitoring.
	9.5.2.2.4 Submission of SWPPP, NOI, and NOT.
	9.5.2.2.5 Additional information.
	9.5.2.2.6 Preliminary coverage determination.
	9.5.2.2.7 Final coverage determination.
	9.5.2.2.8 Appeals.
	9.5.2.2.9 Prohibition of Discharge.
	9.5.2.2.10 Compliance.


	9.5.3 WIR05I000: Indian country within the State of Wisconsin, except those on Bad River Band of Lake Superior Tribe of Chippewa Indians lands and on Sokaogon Chippewa Community lands

	9.6 EPA Region 6: Arkansas, Louisiana, Oklahoma, Texas, and New Mexico (except see Region 9 for Navajo lands, and see Region 8 for Ute Mountain Reservation lands).
	9.6.1 LAR05I000: Indian country within the State of Louisiana
	9.6.2 NMR050000: The State of New Mexico, except Indian country
	9.6.2.1 PFAS Analytes Monitoring.
	9.6.2.2 Benchmark Monitoring Concentrations
	9.6.2.3 Outstanding National Resource Waters.
	9.6.2.4 Additional SWPPP Requirements.
	9.6.2.5 Ponds and Other Impoundments.

	9.6.3 NMR05I000: Indian country within the State of New Mexico, except Ute Mountain Reservation lands that are covered under Colorado permit COR05I000 and Navajo Reservation lands that are covered under Arizona permit AZR05I000
	9.6.3.1 Ohkay Owingeh
	9.6.3.1.1 Submission of NOI and NOT.
	9.6.3.1.2 Where to Submit Information.
	9.6.3.1.3 SWPPP Availability.

	9.6.3.2 Pueblo of Isleta
	9.6.3.2.1 Water Quality Standards.
	9.6.3.2.2 Submission of NOI.
	9.6.3.2.3 Submission of NOI.
	9.6.3.2.4 SWPPP Availability.

	9.6.3.3 Pueblo of Laguna
	9.6.3.3.1 Submission of NOI.
	9.6.3.3.2 SWPPP Availability.
	9.6.3.3.3 Additional Correspondence.
	9.6.3.3.4 Additional Consultation.

	9.6.3.4 Pueblo of Santa Ana
	9.6.3.4.1 Submission of NOI.
	9.6.3.4.2 SWPPP Availability.
	9.6.3.4.3 Additional Reporting.
	9.6.3.4.4 Submission of NOT.
	9.6.3.4.5 Where to Submit Information.
	9.6.3.4.6 Additional Reporting to the Pueblo.
	9.6.3.4.7 Start Work Authorization.
	9.6.3.4.8 Additional Monitoring.
	9.6.3.4.9 Site Stabilization.
	9.6.3.4.10 Additional Correspondence.

	9.6.3.5 Pueblo of Santa Clara.
	9.6.3.5.1 Submission of NOI, NOT and SWPPP.
	9.6.3.5.2 Where to Submit Information.


	9.6.4 OKR05I000: Indian country within the State of Oklahoma
	9.6.4.1 Pawnee Nation
	9.6.4.1.1 Submission of NOI and NOT.
	9.6.4.1.2 SWPPP Availability.
	9.6.4.1.3 Additional Reporting.


	9.6.5 OKR05F000: Facilities in the State of Oklahoma not under the jurisdiction of the Oklahoma Department of Environmental Quality or the Oklahoma Department of Agriculture, Food and Forestry, except those on Indian Country. EPA jurisdiction faciliti...
	9.6.6 TXR05F000: Facilities in the State of Texas not under the jurisdiction of the Texas Commission on Environmental Quality, except those on Indian Country. EPA- jurisdiction facilities include SIC Codes 1311, 1321, 1381, 1382, and 1389 (other than ...
	9.6.7 TXR05I000: Indian country within the State of Texas

	9.7 EPA Region 7: Iowa, Kansas, Missouri, Nebraska (except see Region 8 for Pine Ridge Reservation Lands)
	9.7.1 IAR05I000: Indian country within the State of Iowa
	9.7.1.1 Meskwaki Nation
	9.7.1.1.1 Document Submission.
	9.7.1.1.2 Monitoring Data Submission.
	9.7.1.1.3 Where to Submit Information.


	9.7.2 KSR05I000: Indian country within the State of Kansas
	9.7.3 NER05I000: Indian country within the State of Nebraska, except Pine Ridge Reservation lands (see Region 8)

	9.8 EPA Region 8: Colorado, Montana, North Dakota, South Dakota, Wyoming, Utah (except see Region 9 for Goshute Reservation and Navajo Reservation Lands), the Ute Mountain Reservation in NM, and the Pine Ridge Reservation in NE
	9.8.1 COR05F000: Areas in the State of Colorado, except those located on Indian country, subject to industrial activity by a Federal Operator
	9.8.2 COR05I000: Indian country within the State of Colorado, as well as the portion of the Ute Mountain Reservation located in New Mexico
	9.8.2.1 Southern Ute Indian Tribe
	9.8.2.1.1 Submission of SWPPP.
	9.8.2.1.2 Submission of NOI and NOT.
	9.8.2.1.3 Authorization to Inspect.
	9.8.2.1.4 Where to Submit Information


	9.8.3 MTR05I000: Indian country within the State of Montana
	9.8.4 NDR05I000: Indian country within the State of North Dakota, as well as that portion of the Standing Rock Reservation located in South Dakota (except for the portion of the lands within the former boundaries of the Lake Traverse Reservation which...
	9.8.5 SDR05I000: Indian country within the State of South Dakota, as well as the portion of the Pine Ridge Reservation located in Nebraska and the portion of the lands within the former boundaries of the Lake Traverse Reservation located in North Dako...
	9.8.6 UTR05I000: Indian country within the State of Utah, except Goshute and Navajo Reservation lands (see Region 9)
	9.8.7 WYR05I000: Indian country within the State of Wyoming

	9.9 EPA Region 9: California, Hawaii, Nevada, Guam, American Samoa, the Commonwealth of the Northern Mariana Islands, the Confederated Tribes of the Goshute Reservation in Utah and Nevada, Indian Country within the State of Arizona including the Navaj...
	9.9.1 ASR050000: American Samoa
	9.9.2 AZR05I000: Indian country within the State of Arizona, including Navajo Reservation lands in New Mexico and Utah
	9.9.3 CAR05I000: Indian country within the State of California
	9.9.3.1 Hoopa Valley Tribe
	9.9.3.2 Morongo Band of Mission Indians
	9.9.3.2.1 Compliance with Local Law.
	9.9.3.2.2 Submission of NOI and SWPPP.
	9.9.3.2.3 Additional Reporting.
	9.9.3.2.4 Where to Send Information.

	9.9.3.3 Twenty-Nine Palms Band of Mission Indians
	9.9.3.3.1 Submission of NOI
	9.9.3.3.2 Reporting


	9.9.4 GUR050000: Island of Guam
	9.9.4.1 General Conditions
	9.9.4.2 Water Quality Conditions
	9.9.4.3 Timing Requirements
	9.9.4.4 Reporting and Notification Requirement Conditions
	9.9.4.5 Right to Appeal
	9.9.4.6 Address Information

	9.9.5 JAR050000: Johnston Atoll
	9.9.6 MWR050000: Midway Island and Wake Island
	9.9.7 MPR050000: Commonwealth of the Northern Mariana Islands
	9.9.8 NVR05I000: Indian country within the State of Nevada, including the Duck Valley Reservation in Idaho, the Fort McDermitt Reservation in Oregon and the Confederated Tribes of the Goshute Reservation in Utah

	9.10 Region 10: Alaska, Idaho (except see Region 9 for Duck Valley Reservation lands), Oregon (except see Region 9 for Fort McDermitt Reservation), Washington
	9.10.1 AKR05F000: Areas in the Denali National Park and Preserve subject to industrial activity by a Federal Operator
	9.10.2 AKR05I000: Indian country lands as defined in 18 U.S.C 1151 within the State of Alaska
	9.10.3 IDR050000: The State of Idaho, except Indian country lands
	9.10.3.1 Numeric Benchmarks and Effluent Limitations
	9.10.3.2 Monitoring of Discharges to Impaired Waters
	9.10.3.3 New or Expanding Discharges
	9.10.3.4 Outstanding Resource Waters.
	9.10.3.5 Sector L – Stormwater and Leachate
	9.10.3.6 Stormwater Pollution Prevention Plan (SWPPP) Availability.
	9.10.3.7 Reporting of Discharges Containing Hazardous Materials or Petroleum Products.
	9.10.3.8 Other Reporting Requirements
	9.10.3.9 Material Modifications
	9.10.3.10 Alternative Limitations
	9.10.3.11 Idaho DEQ Regional and State Office Contacts.

	9.10.4 IDR05I000: Indian country lands within the State of Idaho, except Duck Valley Reservation lands, which are covered under Nevada permit NVR05I000
	9.10.4.1 Shoshone-Bannock Tribes
	9.10.4.1.1 Submission of NOI, Monitoring Data, and Reports.
	9.10.4.1.2 SWPPP Availability.


	9.10.5 ORR05I000: Indian country lands within the State of Oregon, except Fort McDermitt Reservation lands, which are covered under Nevada permit NVR05I000
	9.10.6 WAR05I000: Indian country lands within the State of Washington
	9.10.6.1 Confederated Tribes of the Colville Reservation
	9.10.6.2 Lummi Nation
	9.10.6.3 Puyallup Tribe of Indians
	9.10.6.4 Port Gamble S’Klallam Tribe
	9.10.6.4.1 Compliance with Port Gamble S’Klallam Tribe Water Quality Standards.
	9.10.6.4.2 Submission of SWPPP
	9.10.6.4.3 Submission of NOI, Reports, and NOT

	9.10.6.5 Spokane Tribe of Indians
	9.10.6.5.1 Compliance with Water Quality Standards.
	9.10.6.5.2 Submission of SWPPP
	9.10.6.5.3 Compliance with IRMP
	9.10.6.5.4 Inspection.
	9.10.6.5.5 Monitoring,
	9.10.6.5.6 Where to send information.

	9.10.6.6 Swinomish Indian Tribal Community
	9.10.6.7 Tulalip Tribes
	9.10.6.7.1 Submission of NOI, NOT and No Exposure.
	9.10.6.7.2 Submission of SWPPP.
	9.10.6.7.3 Compliance with Tribe's Water Quality Standards:
	9.10.6.7.4 Submission and approval of Monitoring Plans.
	9.10.6.7.5 Submission of Monitoring Data and Reports:
	9.10.6.7.6 Authorization to Inspect.
	9.10.6.7.7 Incorporation by reference.
	9.10.6.7.8 Invalidation.
	9.10.6.7.9 Modification.
	9.10.6.7.10 Permits on-site.
	9.10.6.7.11 Project Management.
	9.10.6.7.12   Emergencies/Contingency Measures.
	9.10.6.7.13 Tribal ESA Consultation.
	9.10.6.7.14 Discharges to CERCLA Sites:
	9.10.6.7.15 Discharge-related Activities that have Potential to Cause an Adverse Effect on Historic Properties:
	9.10.6.7.16 Where to Submit Information:


	9.10.7 WAR05F000: Areas in the State of Washington, except those located on Indian Country lands, subject to industrial activity by a Federal Operator
	9.10.7.1 General Conditions.
	9.10.7.2 Water Quality.

	Table 1: Sampling and Effluent Limits Applicable to Discharges to 303(d)-listed Waters
	Table 2: Benchmarks and Sampling Requirements Applicable to Discharges to Puget Sound Sediment Cleanup Sites that are not Category 5 for Sediment Quality
	Table 3: Sampling and Analytical Procedures for Storm Drain Solids


	Appendix A - Definitions, Abbreviations, and Acronyms (for the purposes of the 2021 MSGP)
	A.1. DEFINITIONS
	A.2. ABBREVIATIONS AND ACRONYMS

	Appendix B - Standard Permit Conditions
	B.1. Duty To Comply.
	B.2. Duty to Reapply.
	B.3. Need to Halt or Reduce Activity Not a Defense.
	B.4. Duty to Mitigate.
	B.5. Proper Operation and Maintenance.
	B.6. Permit Actions.
	B.7. Property Rights.
	B.8. Duty to Provide Information.
	B.9. Inspection and Entry.
	B.10. Monitoring and Records.
	B.11. Signatory Requirements.
	B.12. Reporting Requirements.
	B.13. Bypass.
	B.14. Upset.
	B.15. Retention of Records.
	B.16. Reopener Clause.

	Appendix C - Areas Eligible for Permit Coverage
	C.1 EPA Region 1: Connecticut, Massachusetts, Maine, New Hampshire, Rhode Island, Vermont.
	C.2 EPA Region 2: New Jersey, New York, Puerto Rico, Virgin Islands.
	C.3 EPA Region 3: Delaware, District of Columbia, Maryland, Pennsylvania, Virginia, West Virginia.
	C.4 EPA Region 4: Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessee.
	C.5 EPA Region 5: Illinois, Indiana, Michigan, Minnesota, Ohio, Wisconsin.
	C.6 EPA Region 6: Arkansas, Louisiana, Oklahoma, Texas, and New Mexico (except see Region 9 for Navajo lands, and see Region 8 for Ute Mountain Reservation lands).
	C.7 EPA Region 7: Iowa, Kansas, Missouri, Nebraska (except see Region 8 for Pine Ridge Reservation Lands).
	C.8 EPA Region 8: Colorado, Montana, North Dakota, South Dakota, Wyoming, Utah (except see Region 9 for Goshute Reservation and Navajo Reservation Lands), the Ute Mountain Reservation in NM, and the Pine Ridge Reservation in NE.
	C.9 EPA Region 9: California, Hawaii, Nevada, Guam, American Samoa, the Commonwealth of the Northern Mariana Islands, the Confederated Tribes of the Goshute Reservation in Utah and Nevada, Indian Country within the State of Arizona including the Navajo Reservation in Utah and New Mexico and Arizona, the Duck Valley Reservation in Idaho, and the Fort McDermitt Reservation in Oregon.
	C.10 Region 10: Alaska, Idaho (except see Region 9 for Duck Valley Reservation lands), Oregon (except see Region 9 for Fort McDermitt Reservation), Washington.

	Appendix D - Facilities and Activities Covered 
	Appendix E - Procedures Relating to Endangered Species Protection
	E.1 Assessing the Effects of Your Discharges and Discharge-Related Activities
	E.2 Eligibility Criterion
	E.3 Eligibility Compliance
	E.4 Criterion Selection Worksheet
	E.5 STEP 2:  DETERMINE THE EXTENT OF YOUR ACTION AREA
	E.6 STEP 3: DETERMINE IF LISTED THREATENED OR ENDANGERED SPECIES AND/OR CRITICAL HABITAT ARE PRESENT IN YOUR ACTION AREA.

	Appendix G - Notice of Intent (NOI) Form
	Appendix H - Notice of Termination (NOT) Form
	Appendix I - Annual Report Form
	J Appendix J - Calculating Hardness in Freshwater Receiving Waters for Hardness Dependent Metals
	Appendix K - No Exposure Certification (NEC) Form
	Appendix M - D ischarge M onitoring Report (DMR) F orm
	Appendix O - Summary of Reports Permit Submittals
	Appendix P - List of Federal CERCLA Sites
	NPDES FORM 6100-059
	Section I. Operator, Facility, and Site Location Information
	Section II. Action Area
	Section III. Listed Species and Critical Habitat 
	Section IV. Evaluation of Discharge-Related Activities Effects
	Section V. Evaluation of Discharge Effects
	B. Analysis of Effects Based on Past Monitoring Data. Select which of the following applies to your facility:
	Section VI. Verification of Preliminary Effects Determination 
	I. Certification Information


	Appendix B - 2021 NPDES Notice of Intent MAR053164, Appendi E Criteria, Tenant Certification Tennant Notice of Intent
	Appendix C - Record of Changes
	Appendix D - Spill Prevention, Control, and Countermeasure Plan
	Table of Contents
	Peface
	1.0 Introduction
	2.0 SPCCP Implementation
	3.0 SPCCP Review
	4.0 Response Team Designation and Personnel Training
	5.0 SPCCP Limitations
	6.0 Application of Substantial Harm Criteria
	7.0 Facility Information
	8.0 Storage and Transfer of Fuel
	9.0 Storage of Other OHM
	10.0 Spill Prevention and Potential Spill Pathways
	11.0 Emergency Response Action Plan
	12.0 Spill Response Procedures
	13.0 Notification Requirements
	14.0 Spill Response Resources
	15.0 Inspections
	16.0 References
	Figures
	Appendix A - Certification of the Applicabliity of the Substantial Harm Criteria
	Appendix B - Rainwater Inspection Form
	Appendix C - Fuel Delivery and Transfer Procedures
	Appendix D - Mobile Refulers Inspection Sheet
	Appendix E - Release Notification Form
	Appendix F - Spill Response Inventory
	Appendix G - Fuel Farm Inspection Sheets
	Appendix H - Spill Response Products and Vendors

	Appendix E - Aircraft Deicing and Washing Program
	Appendix F - NPDES - 1:Routine Facility Inspection Form
	Appendix G - NPDES - 2: Quarterly Visual Assessment Form
	Appendix H - NPDES 3 - Indicator Monitoring Report Form


	Appendix F - JetBlue E190 Letter
	Appendix G - Upper Gate Pond Permanent Solutions Statement with No Conditions
	Permanent Solutions Statement with No Conditions
	Table of Contents
	List of Figures
	List of Tables
	List of Appendices

	1.0 Introduction
	2.0 Background
	3.0 Content of the Permanent Solution
	3.1 Site Name, Location, and RTN
	3.2 Type of Permanent Solution
	3.3 Method of Risk Characterization
	3.4 Relationship of the Permanent Solution to Other Permanent or Temporary SolutionStatements
	3.5 Implementation of an Activity and Use Limitation
	3.6 Assumptions about the Current and Future Site Activities
	3.7 Active Exposure Pathway Mitigation Measures
	3.8 Licensed Site Professional Opinion
	3.9 Certification of the Permanent Solution Statement
	3.10 Evaluation of the Upper Concentration Limits for Permanent Solutions
	3.11 Compendium of Analytical Data
	3.12 Site Map
	3.13 Conceptual Site Model
	3.14 Source Control and/or Elimination
	Pursuant
	3.16 Assessment and Control of NAPL
	3.17 Documentation of Achieving a Level of NSR
	3.18 Evaluation of Background Conditions
	3.19 Activity and Use Limitations Opinion and Transmittal Form
	3.20 Feasibility of Achieving Background for UCL Exceedances
	3.21 Summary of Conditions Associated with the Permanent Solution
	3.22 Data Usability Assessment and Representativeness Evaluation
	3.23 Ongoing Operation, Maintenance, and/or Monitoring

	4.0 Summary of Site and Release Conditions
	4.1 Surrounding Receptors

	5.0 Summary of Response Actions
	6.0 Source Control and/or Elimination
	7.0 Conceptual Site Model
	8.0 Risk Characterization
	9.0 Management of Remedial Waste
	10.0 Data Quality Evaluation
	10.1 Data Usability Assessment
	10.2 Representativeness Evaluation

	11.0 Evaluation of the Permanent Solution Criteria
	12.0 Public Involvement
	Figures
	Tables
	Appendix A - Ecological Risk Assessment of Polycyclic Aromatic Hydrocarbons in Sediment: Identifying Sources and Ecological Hazard
	Appendix B - Trespasser Imminent Hazard Short Form
	Appendix C - Laboratory Reports 2021 and 2022
	Summary
	Alpha Analytical Report Cover Page
	Sample Cross Reference Summary
	MCP Response Action Analytical Report Certification
	Case Narrative
	QC Outlier Summary Report
	Organics Cover Page
	Semivolatiles Cover Page
	Semivolatiles Sample Results
	Semivolatiles Method Blank Report
	Semivolatiles LCS Report
	Metals Sample Results
	Metals Method Blank Report
	Metals LCS Report
	Inorganics Cover Page
	Wet Chemistry Sample Results
	Sample Receipt & Container Information Report
	Glossary
	References
	Certification/Approval Program Summary
	Chain of Custody
	L2144221.pdf
	Summary
	Alpha Analytical Report Cover Page
	Sample Cross Reference Summary
	MCP Response Action Analytical Report Certification
	Case Narrative
	QC Outlier Summary Report
	Organics Cover Page
	Semivolatiles Cover Page
	Semivolatiles Sample Results
	Semivolatiles Method Blank Report
	Semivolatiles LCS Report
	Metals Sample Results
	Metals Method Blank Report
	Metals LCS Report
	Inorganics Cover Page
	Wet Chemistry Sample Results
	Sample Receipt & Container Information Report
	Glossary
	References
	Certification/Approval Program Summary
	Chain of Custody

	L2201668.pdf
	Summary
	Alpha Analytical Report Cover Page
	Sample Cross Reference Summary
	MCP Response Action Analytical Report Certification
	Case Narrative
	QC Outlier Summary Report
	Organics Cover Page
	Semivolatiles Cover Page
	Semivolatiles Sample Results
	Semivolatiles Method Blank Report
	Semivolatiles LCS Report
	Metals Sample Results
	Metals Method Blank Report
	Metals LCS Report
	Inorganics Cover Page
	Wet Chemistry Sample Results
	Sample Receipt & Container Information Report
	Glossary
	References
	Certification/Approval Program Summary
	Chain of Custody


	Appendix D - Public Notification Documentation


	Appendix H - Circulation List
	Appendix I - Updated EJ Distribution List




