HALEY & ALDRICH, INC.
465 Medford St.

ALBRICH
Boston, MA 02129

617.886.7400

4 October 2019

File No.

130798-004

Environmental Protection Agency (EPA) Region 1
5 Post Office Square, Suite 100
Mail Code OEP06-4

Boston, Massachusetts 02109
Attention: Shauna Little, Physical Scientist
Subject: Response to comments received on NPDES RGP Application for
Temporary Construction Dewatering
Northeastern University — Nahant Campus
430 Nahant Road
Nahant, Massachusetts
Ladies and Gentlemen:

The intent of this letter is to respond to comments received on 6 September 2019 from the EPA on the

Nationa

| Pollutant Discharge Elimination System (NPDES) Remediation General Permit (RGP) for off-site

discharge of temporary construction dewatering for the proposed Northeastern University Coastal
Sustainability Institute in Nahant, Massachusetts. Select items were clarified with Shauna Little by phone
on 18 September 2019 and are incorporated into the responses below. A summary of the comments
received by the U.S. Environmental Protection Agency (EPA) and subsequent responses are as follows:

1.

Suggested NOI format, Part B.1. Waterbody ID missing; please complete
Included. See attached revised NOI.

Suggested NOI format, Part C.1. Unselect “Other” and remove note as this is to describe other
types of source water other than those already listed

Noted. See attached revised NOI.
Suggested NOI format, Part C.3. Potable water selected in C.1. so “yes” must be selected
- potable water may contain residual chlorine (see footnote 9 pertaining to TRC on page 13 of

50 of the RGP)

Revised as requested. See attached revised NOI.
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Suggested NOI format, Part D.1. List an outfall serial number (e.g., Outfall 001 for one
treatment system); select “direct” discharge

Outfall 001 is noted in the NOI to be the discharge point from the on-site treatment system, see
Revised Figure 4. The discharge will be indirect as Outfall 001 will be connected to an existing
storm drain manhole or catch basin (via hose) then route through existing storm drains to
established outfall into Nahant Bay, included on Figure 3 in the orginal application. See
attached revised NOI.

Suggested NOI format, Part D.2. Activity Cat VI rather than Ill appears to apply

The RGP defines Category VI as “the development or rehabilitation of groundwater monitoring,
groundwater extraction, and water supply wells at contaminated or formerly contaminated
sites, including when contamination is naturally occurring”. The proposed geothermal well will
not be used for groundwater monitoring, extraction, or supply. The proposed well will be a
closed system filled with potable water. Groundwater proposed for discharge under this
application will be generated from the drilling of the borehole to install the well.

Per discussion with Shauna Little (EPA) on 18 September 2019, Category VI is applicable to
installation of a geothermal well as described above. See attached revised NOI.

Suggested NOI format, Part D.3.a does not apply as this is for Cat | and Il only — unselect
Noted. See attached revised NOI.

Suggested NOI format, Part D.4. A. correct TRC selection to “known or believed present”; B-F.
Incorrect test methods and or minimum levels are not sufficiently sensitive for multiple
parameters. Only test methods in 40 CFR Part 136 may be used for NPDES permits. RCRA
methods (e.g., 8260, 8270) are not permitted. The MLs necessary to meet the sufficiently
sensitive test method requirement in the RGP are listed in this resource:

You may
either test using a sufficiently sensitive method, or you may change the selection from absent
to present for any parameters that do not meet the ML requirement, to be conservative.
Limits will apply. See Appendix VII of the RGP for additional information.

Test methods updated to reflect those noted in the provided laboratory data. See attached
revised NOI.

Suggested NOI format, Part D.4. Describe residual contamination in soil or groundwater from
bunker activities (propellants, explosives, energetic residues, e.g., artillery/mortar); provide

sample results for representative target analytes

The site houses a former military bunker that stored artillery and conducted limited artillery
testing onsite. The adjacent site (“Lodge Park”) was used as a Nike missile facility. To assess
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10.

groundwater for possible residual contamination, a groundwater sample was collected for
perchlorate.

Note that soil testing is not planned. The thickness of soil at the geothermal test well location is
expected to be less than 10 ft. The groundwater table at the site has been observed within the
rock strata and not within the soil horizon. During drilling of the well, casing will be installed
through the soil and seated in the bedrock. Accordingly, the water anticipated to be generated
during drilling will be within the rock and will not be in contact with site soils.

Per discussion with Shauna Little (EPA) on 18 September 2019, testing for perchlorate in
groundwater is acceptable to assess the potential impacts from military use at the site.

One groundwater sample was collected at observation well HA17-B1 (OW) on 25 September
2019 for perchlorate. The testing detected a perchlorate concentration of 0.076 ug/L in
groundwater. There is no national water quality standard for perchlorate. The Massachusetts
Surface Water screening level for perchlorate is 59 ug/L, based on the Chronic lowest effect
concentration (LOEC) obtained through an AQUIRE data base search. The detection at the site
was significantly lower than the Massachusetts screening level. The data is included on an
updated Table 1 and in the attached lab report. Note that the attached lab report includes
testing for dissolved metals that are not related to the NPDES RGP application.

Suggested NOI format, Part E.2. note that “effluent sample location” = Outfall 001 as will be
authorized; remove “other” from diagram unless this component can be specified; note that
pH adjustment as included on the diagram may not be chemical/additive-based unless the
chemical/additive has been disclosed as required in the NOI

See attached revised NOI and Figure 4. pH treatment, if needed, will be conducted with a
carbon dioxide bubbler and not a chemical additive.

Suggested NOI format, Part F.2. Chemical/additive information incomplete — For EPA to grant
authorization to discharge a chemical/additive, all of the information required in Part 2.5.3.d
of the RGP is required. Please provide the required information for all proposed
chemicals/additives, including the treatment system component corresponding to the MSDS
for aluminum oxide. Specifically, the following items appear to be missing:

4) The frequency (e.g., hourly, daily), duration (e.g., hours, days), magnitude (i.e., frequency as
maximum and average concentration), and method of application for the chemical or
additive; Please provide an average and maximum concentration; estimates are acceptable
but please ensure they are ceiling values (i.e., will not be exceeded)

ii. An explanation which demonstrates that the addition of such chemicals:

1) Will not add any pollutants in concentrations which exceed permit effluent limitations;

2) Will not exceed any applicable water quality standard; and

3) Will not add any pollutants that would justify the application of permit conditions that are
different from or absent in this permit; please address each of these 3 items separately by
stating that “the addition of such chemicals...[item 1]”, “the addition of such chemicals...[item
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11.

12.

2]” and “the addition of such chemicals...[item 3]”; provide a brief rationale for each of these
statements, if needed

If you are unable to provide this information in the NOI, remove the disclosure in Part F and
provide the request in a subsequent NOC. Discharges containing the chemical/additive will
not be authorized in the written authorization to discharge if you opt for this alternative.

See attached revised NOI. Chemical additives are not included in the proposed treatment
system. In the event that chemical additives are required, a Notice of Change will be filed with
the EPA.

Flocculant blocks are not considered to be chemical additives. While the blocks are added to the
untreated discharge, the flocculation material binds to particulates within the discharge water
and settles out in the sedimentation tank or is filtered out during the filtration step of
treatment. Flocculation block materials are removed with solids and are not discharged under
the NPDES permit.

Similarly, the filtration media is not considered to be a chemical additive. Contaminated
groundwater passes through the filtration media, but no compounds from the filtration media
will be added to the water that would be discharged under this permit.

Suggested NOI format, Part F.3. Response missing
No chemical additive is planned, hence this section is not applicable. See attached revised NOI.

Suggested NOI format, Part G.1. Responses incorrect for FWS criterion and response missing
for NMFS criterion. If a “no effect” determination is reached, criterion C may be selected. If a
“not likely to adversely affect” determination is made, please consult with FWS. For
discharges to saltwater, an applicant must certify eligibility for both a FWS criterion and the
NMEFS criterion. To certify, the applicable boxes in Part G of the NOI needs to be selected and
the documentation requirements listed in Appendix | need to be noted. The information
attached to the NOI regarding the FWS ESA indicates ESA and/or habitat are present- criterion
A does not apply; criterion C may apply

See attached revised NOI and NMFS letter.

Based on informal consultation with Susi von Oettingen of FWS via phone call on 3 October
2019, FWS confirmed there was no effect on Red Knot and Roseate Tern (ESA-protected
species). The work area is limited (approximately 100 ft by 50 ft) and located upland outside the
foraging areas for these species. The coastal habitats near the site may provide
foraging/staging/stopover habitat for both species during fall migration. However, the
dewatering effluent will be discharged into a catch basin or manhole and routed to established
outfall, where stormwater is currently discharged. The dewatering effluent will be treated to
meet permit limits and therefore will not change the conditions at the outfall. Additionally, a
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letter of consistency was received from FWS for the northern long-eared bat and is included in
the orginal application. Based on this information, FWS Criterion C was selected.

Based on our review of the NMFS criterion, it is our opinion that related activities under the
NPDES RGP are not likely to adversely affect the federally threatened or endangered species or
critical habitat under the jurisdiction of NMFS and should not result in a take of the listed
species. According to Appendix | of the RGP, the Atlantic Sturgeon and Shortnose Sturgeon are
the only ESA-listed species under the NMFS jurisdiction that may have a critical habitat in the
Nahant Bay, which is located within the Massachusetts Bay.

The outfall proposed for discharge at the Site is not situated in close proximity to large coastal
rivers and is not expected to affect the Shortnose Sturgeon population, which mainly occupy
deep channel sections of large coastal rivers. The closest river to the outfall is the Chelsea River,
which is approximately 5.5 miles from the Site. Similarly, the Atlantic Sturgeon is more
commonly found in large rivers and brackish waters. The outfall proposed for discharge is not
located in an area where the Atlantic Sturgeon may be found, and discharge is not expected to
affect its population.

Please let us know if you have any questions or require clarification.

Sincerely yours,
HALEY & ALDRICH, INC.

K 1 Honaid

Grace K. Howard, E.I.T.
Staff Environmental Engineer

Katelyn M. Tripp, P.E. (TX)
Senior Project Manager

Attachments:

Copy of EPA Comments dated 6 September 2019

Revised Notice of Intent (NOI) (10 Pages)

Table 1 — Summary of Groundwater Quality Data — Updated 4 October 2019
Revised Figure 4 — Proposed Treatment Schematic (1 Page)

National Marine Fisheries Service Letter (137 Pages)

Laboratory Report (21 Pages)

\\haleyaldrich.com\share\bos_common\130798 - Northeastern Nahant\Geothermal\NPDES Dewatering Permit Application\Response to Comments\2019-
1004_HAI_Nahant NPDES Response Letter-F.docx
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Tripp, Katelyn

From: Little, Shauna <Little.Shauna@epa.gov> on behalf of NPDES, GeneralPermits
<Npdes.Generalpermits@epa.gov>

Sent: Friday, September 6, 2019 2:06 PM

To: Howard, Grace

Cc: Tripp, Katelyn; Worthy, Cole; MacKay, Tim; rlambert@northeastern.edu;
catherine.vakalopoulos@state.ma.us; Gaito, Danielle

Subject: RE: Notice of Intent - NPDES Remediation General Permit

CAUTION: External Email

Good Morning,

EPA completed review of the Notice of Intent submitted for the referenced site. It has been deemed incomplete
for the following reason(s):

Suggested NOI format, Part B.1. Waterbody ID missing; please complete

Suggested NOI format, Part C.1. Unselect “Other” and remove note as this is to describe other types of
source water other than those already listed

Suggested NOI format, Part C.3. Potable water selected in C.1. so “yes” must be selected - potable water
may contain residual chlorine (see footnote 9 pertaining to TRC on page 13 of 50 of the RGP)

Suggested NOI format, Part D.1. List an outfall serial number (e.g., Outfall 001 for one treatment system);
select “direct” discharge

Suggested NOI format, Part D.2. Activity Cat VI rather than III appears to apply

Suggested NOI format, Part D.3.a does not apply as this is for Cat I and IT only - unselect

Suggested NOI format, Part D.4. A. correct TRC selection to “known or believed present”; B-F. Incorrect
test methods and or minimum levels are not sufficiently sensitive for multiple parameters. Only test
methods in 40 CFR Part 136 may be used for NPDES permits. RCRA methods (e.g., 8260, 8270) are not
permitted. The MLs necessary to meet the sufficiently sensitive test method requirement in the RGP are
listed in this resource: https://www3.epa.gov/regionl/npdes/remediation/AppendixVII Resource.pdf
You may either test using a sufficiently sensitive method, or you may change the selection from absent to
present for any parameters that do not meet the ML requirement, to be conservative. Limits will apply.
See Appendix VII of the RGP for additional information.

Suggested NOI format, Part D.4. Describe residual contamination in soil or groundwater from bunker
activities (propellants, explosives, energetic residues, e.g., artillery/mortar); provide sample results for
representative target analytes

Suggested NOI format, Part E.2. note that “effluent sample location” = Outfall 001 as will be authorized;
remove “other” from diagram unless this component can be specified; note that pH adjustment as
included on the diagram may not be chemical/additive-based unless the chemical/additive has been
disclosed as required in the NOI

Suggested NOI format, Part F.2. Chemical/additive information incomplete — For EPA to grant
authorization to discharge a chemical/additive, all of the information required in Part 2.5.3.d of the RGP
is required. Please provide the required information for all proposed chemicals/additives, including the
treatment system component corresponding to the MSDS for aluminum oxide. Specifically, the following
items appear to be missing:

i. 4) The frequency (e.g., hourly, daily), duration (e.g., hours, days), magnitude (i.e.,
frequency as maximum and average concentration), and method of application for the
chemical or additive; Please provide an average and maximum concentration; estimates are
acceptable but please ensure they are ceiling values (i.e., will not be exceeded)

1



ii. An explanation which demonstrates that the addition of such chemicals:
1) Will not add any pollutants in concentrations which exceed permit effluent
limitations;
2) Will not exceed any applicable water quality standard; and
3) Will not add any pollutants that would justify the application of permit conditions that
are different from or absent in this permit; please address each of these 3 items separately
by stating that “the addition of such chemicals..[item 1]”, “the addition of such
chemicals...[item 2] and “the addition of such chemicals...[item 3]”; provide a brief
rationale for each of these statements, if needed
If you are unable to provide this information in the NOI, remove the disclosure in Part F
and provide the request in a subsequent NOC. Discharges containing the
chemical/additive will not be authorized in the written authorization to discharge if you
opt for this alternative.
- Suggested NOI format, Part F.3. Response missing
- Suggested NOI format, Part G.1. Responses incorrect for FWS criterion and response missing for NMES
criterion. If a “no effect” determination is reached, criterion C may be selected. If a “not likely to adversely
affect” determination is made, please consult with FWS. For discharges to saltwater, an applicant must
certify eligibility for both a FWS criterion and the NMFES criterion. To certify, the applicable boxes in
Part G of the NOI needs to be selected and the documentation requirements listed in Appendix I need to
be noted. The information attached to the NOI regarding the FWS ESA indicates ESA and/or habitat are
present- criterion A does not apply; criterion C may apply

To correct these deficiencies, please provide a revised NOI no more than 30 days from the date of this notice. If
EPA does not receive a response, the application will be terminated.

Please contact me if you have any questions or concerns.

Regards,

Shauna Little
Physical Scientist
Water Division

U.S. EPA Region 1
Phone: (617) 918-1989

From: Howard, Grace <GHoward@haleyaldrich.com>

Sent: Tuesday, July 30, 2019 3:26 PM

To: NPDES, GeneralPermits <Npdes.Generalpermits@epa.gov>; Little, Shauna <Little.Shauna@epa.gov>
Cc: Tripp, Katelyn <KTripp@haleyaldrich.com>; Worthy, Cole <CWorthy@haleyaldrich.com>; MacKay, Tim
<t.mackay@northeastern.edu>; r.lambert@northeastern.edu

Subject: Notice of Intent - NPDES Remediation General Permit

Good afternoon,

Please find the attached NPDES RGP Application for Temporary Construction Dewatering for the project site at 430 Nahant
Road, Nahant, MA.

This application is for a limited dewatering operation associated with a proposed Geothermal Test Well installation. The
total duration of dewatering is expected to be 1 to 2 weeks. Currently the work is planned for mid-August and we would



greatly appreciate a timely review of this application
the application.

Thanks,

Grace Howard, E.I.T.
Staff Engineer

Haley & Aldrich, Inc.
465 Medford Street | Suite 2200
Boston, MA 02129

T: (617) 886-7328
C: (847) 393-3232

www.haleyaldrich.com

. Don’t hesitate to reach out if there are questions or comments to
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II. Suggested Format for the Remediation General Permit Notice of Intent (NOI)

A. General site information:

Appendix IV — Part 1 — NOI
Page 14 of 24

1. Name of site:
Northeastern University Coastal Sustainability Institute

Site address: 430 Nahant Road

Street:

City: Nahant

2. Site owner
Northeastern University

Owner is (check one): [0 Federal O State/Tribal B Private
O Others; if so, specify:

Contact Person: Catherine Walsh

Telephone: 617-373-2000

Email: c.walsh@northeastern.edu

Mailing address: 350 Hyntington Avenue

Street:

City: Boston

State: pmA | Zip: 02115

3. Site operator, if different than owner

Contact Person:

Telephone:

Email:

Mailing address:

Street:

City:

State: Zip:

4. NPDES permit number assigned by EPA:

NPDES permit is (check all that apply: B RGP O DGP O CGP
O MSGP O Individual NPDES permit O Other; if so, specify:

5. Other regulatory program(s) that apply to the site (check all that apply):

O MA Chapter 21e; list RTN(s):

O NH Groundwater Management Permit or
Groundwater Release Detection Permit:

O CERCLA

O UIC Program

O POTW Pretreatment
O CWA Section 404
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B. Receiving water information:

Appendix IV — Part 1 — NOI
Page 15 of 24

1. Name of receiving water(s):

Nahant Bay

Waterbody identification of receiving water(s):

MA93-24

SA

Classification of receiving water(s):

Receiving water is (check any that apply): O Outstanding Resource Water [ Ocean Sanctuary O territorial sea O Wild and Scenic River

2. Has the operator attached a location map in accordance with the instructions in B, above? (check one): M Yes [J No

Are sensitive receptors present near the site? (check one): O Yes B No

If yes, specify:

3. Indicate if the receiving water(s) is listed in the State’s Integrated List of Waters (i.e., CWA Section 303(d)). Include which designated uses are impaired, and any
pollutants indicated. Also, indicate if a final TMDL is available for any of the indicated pollutants. For more information, contact the appropriate State as noted in Part

4.6 of the RGP. N/A - Not listed

4. Indicate the seven day-ten-year low flow (7Q10) of the receiving water determined in accordance with the instructions in

Appendix V for sites located in Massachusetts and Appendix VI for sites located in New Hampshire.

N/A - Receiving water is ocean

5. Indicate the requested dilution factor for the calculation of water quality-based effluent limitations (WQBELSs) determined in

accordance with the instructions in Appendix V for sites in Massachusetts and Appendix VI for sites in New Hampshire.

1) Receiving water is ocean

6. Has the operator received confirmation from the appropriate State for the 7Q10and dilution factor indicated? (check one): O Yes O No

If yes, indicate date confirmation received: N/A

7. Has the operator attached a summary of receiving water sampling results as required in Part 4.2 of the RGP in accordance with the instruction in Appendix VIII?

(check one): ® Yes O No

C. Source water information:

1. Source water(s) is (check any that apply):

Contaminated groundwater

Has the operator attached a summary of influent
sampling results as required in Part 4.2 of the RGP
in accordance with the instruction in Appendix
VIII? (check one):

Yes OO No

O Contaminated surface water

O The receiving water

Potable water; if so, indicate
municipality or origin:

Has the operator attached a summary of influent
sampling results as required in Part 4.2 of the
RGP in accordance with the instruction in
Appendix VIII? (check one):

O Yes O No

O A surface water other
than the receiving water; if
so, indicate waterbody:

Nahant Municipal Water

O Other; if so, specify:
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2. Source water contaminants: Chromium lll, Copper, Iron, Lead, Nickel, Silver, Zinc, Benzo(a)pyrene, Benzo(b)fluoranthene, Chrysene, TSS

a. For source waters that are contaminated groundwater or contaminated b. For a source water that is a surface water other than the receiving water, potable water
surface water, indicate are any contaminants present that are not included in | or other, indicate any contaminants present at the maximum concentration in accordance
the RGP? (check one): 0 Yes B No If yes, indicate the contaminant(s) and with the instructions in Appendix VIII? (check one): OO Yes O No

the maximum concentration present in accordance with the instructions in
Appendix VIII.

3. Has the source water been previously chlorinated or otherwise contains residual chlorine? (check one): B Yes [0 No

D. Discharge information

1.The discharge(s) is a(n) (check any that apply): O Existing discharge B New discharge [J New source

Outfall(s): Outfall location(s): (Latitude, Longitude)
Outfall 001 (approximate) 42.417417, -70.907199

Discharges enter the receiving water(s) via (check any that apply): O Direct discharge to the receiving water B Indirect discharge, if so, specify:

Outfall 001 will be connected to a manhole or catch basin (discharge locations shown on Figure 3) then route through storm drains to Nahant Bay

B A private storm sewer system [J A municipal storm sewer system
If the discharge enters the receiving water via a private or municipal storm sewer system:

Has notification been provided to the owner of this system? (check one): B Yes O No
Has the operator has received permission from the owner to use such system for discharges? (check one): B Yes O No, if so, explain, with an estimated timeframe for

obtaining permission: Qwner is applicant
Has the operator attached a summary of any additional requirements the owner of this system has specified? (check one): O Yes B No

Provide the expected start and end dates of discharge(s) (month/year):
August 2019 - August 2020

Indicate if the discharge is expected to occur over a duration of: B less than 12 months [0 12 months or more O is an emergency discharge

Has the operator attached a site plan in accordance with the instructions in D, above? (check one): M Yes O No
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Appendix IV — Part 1 — NOI
Page 17 of 24

2. Activity Category: (check all that apply)

3. Contamination Type Category: (check all that apply)

O I — Petroleum-Related Site Remediation

O II — Non-Petroleum-Related Site Remediation

O III — Contaminated Site Dewatering

O IV — Dewatering of Pipelines and Tanks

O V — Aquifer Pump Testing

® VI - Well Development/Rehabilitation

O VII — Collection Structure Dewatering/Remediation
O VIII — Dredge-Related Dewatering

a. If Activity Category I or II: (check all that apply)

O A. Inorganics

O B. Non-Halogenated Volatile Organic Compounds

O C. Halogenated Volatile Organic Compounds

O D. Non-Halogenated Semi-Volatile Organic Compounds

O E. Halogenated Semi-Volatile Organic Compounds

O F. Fuels Parameters

b. If Activity Category 11, IV, V, VI, VII or VIII: (check either G or H)

G. Sites with Known
Contamination

O H. Sites with Unknown Contamination

c. If Category II-G, IV-G, V-G, VI-G,
VII-G or VIII-G: (check all that apply)

A. Inorganics

O B. Non-Halogenated Volatile
Organic Compounds

O C. Halogenated Volatile Organic
Compounds

D. Non-Halogenated Semi-Volatile
Organic Compounds

O E. Halogenated Semi-Volatile
Organic Compounds

O F. Fuels Parameters

d. If Category I11-H, IV-H, V-H, VI-H, VII-H or
VIII-H Contamination Type Categories A through
F apply
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4. Influent and Effluent Characteristics
Known Known . Influent Effluent Limitations
Test Detection K K
Parameter or or Fof | fiethod limit Daily Daily

believed | believed | samples *) (ug/l) maximum average TBEL WQBEL

absent present (ng/l (ng/h
A. Inorganics
Ammonia v 1 4500NHEH| 750 755 E2| 755 E3| Report mg/L
Chloride v 1 25000 55700 55700 Report pug/l
Total Residual Chlorine v 1 20 ND ND 0.2 mg/L 75
Total Suspended Solids v 1 5000 77000 77000 30 mg/L -
Antimony v 1 4 ND 206 ug/L
Arsenic v 1 1 12.79 104 pg/L
Cadmium v 1 0.2 041 10.2 pg/L
Chromium I v 1 10 269 323 pg/L 100
Chromium VI v 1 10 ND 323 ng/L
Copper v 1 ] 592.5 B 500 5 242 ug/L 37
Iron v 1 50 201000 201000 5,000 pg/L
Lead v 1 1 555 55.52 160 pg/L 8.5
Mercury v 1 0.2 ND | ND 0.739 pg/L
Nickel v 1 2 017 17 1450 pg/ll ~ |g3
Selenium v 1 5 2120 2129 235.8 ug/L
Silver v 1 2 2085 2085 35.1 pg/L 22
Zinc v 1 10 815.9 815.9 420 pg/L 86 +]
Cyanide v 1 5 ND ND 178 mg/ L
B. Non-Halogenated VOCs
Total BTEX v 1 128.624. 3| NA ND ND 100 pg/L
Benzene v 1 128.624. 83| 1 ND ND 5.0 ng/L
1,4 Dioxane v 1 128.624.£3] 50 ND ND 200 pg/L.
Acetone v 1 10 ND ND 7.97 mg/L --—-
Phenol \ 1 128.624. 1] 30 ND ND 1,080 pe/L
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Known | Known . Influent Effluent Limitations
or or # of Test Det.ecflon Daily Daily
Parameter believed | believed | samples me(;l;od (llm/llt maximum average TBEL WQBEL

absent present ng/h (ng/l (ng/l)
C. Halogenated VOCs
Carbon Tetrachloride v 1 ND ND 4.4 pg/L
1,2 Dichlorobenzene v 1 ND ND. 600 pg/L --—-
1,3 Dichlorobenzene v 1 ND ND 320 pg/L ---
1,4 Dichlorobenzene v 1 ND ND 5.0 pg/L ---
Total dichlorobenzene v 1 ND ND 763 pg/L in NH ---
1,1 Dichloroethane v 1 ND ND 70 pg/L ---
1,2 Dichloroethane v 1 ND ND 5.0 pg/L ---
1,1 Dichloroethylene v 1 ND ND 3.2 pg/L ---
Ethylene Dibromide v 1 ND ND 0.05 pg/L -
Methylene Chloride v 1 ND ND 4.6 png/L ---
1,1,1 Trichloroethane v 1 ND ND 200 pg/L ---
1,1,2 Trichloroethane v 1 ND ND 5.0 pg/L ---
Trichloroethylene v 1 ND ND 5.0 ug/L ---
Tetrachloroethylene v 1 ND ND 5.0 ug/L
cis-1,2 Dichloroethylene v 1 ND ND 70 pg/L -—-
Vinyl Chloride v 1 gl nn ND 2.0 pg/L
D. Non-Halogenated SVOCs
Total Phthalates v 1 128.625. 3| NA ND ND 190 pg/L
Diethylhexyl phthalate v 1 128.625.E4(5 ND ND 101 pg/L
Total Group I PAHs v 1 128.625. E3| NA 0.22 022 1.0 pg/L
Benzo(a)anthracene v 1 128.625. 53] 0.1 011 011 [0.0038
Benzo(a)pyrene v 1 128.625. %3] 0.1 ND ND
Benzo(b)fluoranthene v 1 128.625. 83| 0.1 011 nAn L0038
Benzo(k)fluoranthene v 1 1128.625.E810.1 ND ND As Total PAHs
Chrysene v 1 128.625.£310.1 0.1 0.1 0.0038
Dibenzo(a,h)anthracene v 1 128.625. 183 0.1 ND ND
Indeno(l,2,3-cd)pyrene v 1 128.625. 3 0.1 ND ND
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Known Known Influent Effluent Limitations
or or # of Test Detection Daily Daily
Parameter believed | believed | samples me(;l;{)d (l lm/llt) maximum average TBEL WQBEL
absent present e (ng/l (ng/h
Total Group Il PAHs v 1 E‘ 128.625. NA g 04 0.4 100 pg/L
Naphthalene v 1 128.625.1ad 0.1 ND ND 20 pg/L -
E. Halogenated SVOCs
Total PCBs v 1 128.608. 23 NA ND ND 0.000064 pg/L
Pentachlorophenol v 1 128.625. 1 ND ND 1.0 pg/L -
F. Fuels Parameters
Total Petroleum v 5.0 mo/L .
Hydrocarbons 1 1664A 4000 ND ND 0mg
Ethanol v 1 ND ND Report mg/L .
Methyl-tert-Butyl Ether v 1 ND ND 70 ng/L
120 pg/L in MA
- v —
tert-Butyl Alcohol 1 ND ND 40 ug/L in NH
90 pg/L in MA
- v -
tert-Amyl Methyl Ether 1 ‘ 128.624.| 20 | ND | ND 140 pg/L in NH

Other (i.e., pH, temperature,

hardness, salinity, LC

50, additional pollutants present); if so, specify:

See Table I
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E. Treatment system information

1. Indicate the type(s) of treatment that will be applied to effluent prior to discharge: (check all that apply)

O Adsorption/Absorption O Advanced Oxidation Processes [0 Air Stripping [J Granulated Activated Carbon (“GAC”)/Liquid Phase Carbon Adsorption
O Ion Exchange M Precipitation/Coagulation/Flocculation M Separation/Filtration M Other; if so, specify:

Flocculation to control suspended solids, and as needed mobilize media filtration and carbon dioxide treatment to meet effluent limits.

2. Provide a written description of all treatment system(s) or processes that will be applied to the effluent prior to discharge.
See attached Figure 4

Identify each major treatment component (check any that apply):
M Fractionation tanks[] Equalization tank [J Oil/water separator [J Mechanical filter ® Media filter
0O Chemical feed tank (I Air stripping unit M Bag filter B Other; if so, specify: Carbon dioxide for pH adjustment as needed

Indicate if either of the following will occur (check any that apply):

O Chlorination O De-chlorination

3. Provide the design flow capacity in gallons per minute (gpm) of the most limiting component.
Indicate the most limiting component: Bag filters

Is use of a flow meter feasible? (check one): W Yes O No, if so, provide justification:

100

Provide the proposed maximum effluent flow in gpm.

100

Provide the average effluent flow in gpm.

50

If Activity Category IV applies, indicate the estimated total volume of water that will be discharged:

4. Has the operator attached a schematic of flow in accordance with the instructions in E, above? (check one): M Yes [0 No
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F. Chemical and additive information

1. Indicate the type(s) of chemical or additive that will be applied to effluent prior to discharge or that may otherwise be present in the discharge(s): (check all that apply)

O Algaecides/biocides O Antifoams O Coagulants [0 Corrosion/scale inhibitors O Disinfectants O Flocculants [0 Neutralizing agents 00 Oxidants 00 Oxygen O

scavengers [J pH conditioners (] Bioremedial agents, including microbes [0 Chlorine or chemicals containing chlorine [I Other; if so, specify:

2. Provide the following information for each chemical/additive, using attachments, if necessary:

a. Product name, chemical formula, and manufacturer of the chemical/additive;

b. Purpose or use of the chemical/additive or remedial agent;

c. Material Safety Data Sheet (MSDS) and Chemical Abstracts Service (CAS) Registry number for each chemical/additive;

d. The frequency (hourly, daily, etc.), duration (hours, days), quantity (maximum and average), and method of application for the chemical/additive;
e. Any material compatibility risks for storage and/or use including the control measures used to minimize such risks; and

f. If available, the vendor's reported aquatic toxicity (NOAEL and/or LC50 in percent for aquatic organism(s)).

3. Has the operator attached an explanation which demonstrates that the addition of such chemicals/additives may be authorized under this general permit in accordance

with the instructions in F, above? (check one): [0 Yes O No; if no, has the operator attached data that demonstrates each of the 126 priority pollutants in CWA Section
307(a) and 40 CFR Part 423.15(j)(1) are non-detect in discharges with the addition of the proposed chemical/additive?

(check one): O Yes O No

G. Endangered Species Act eligibility determination

1. Indicate under which criterion the discharge(s) is eligible for coverage under this general permit:

O FWS Criterion A: No endangered or threatened species or critical habitat are in proximity to the discharges or related activities or come in contact with the
“action area”.

O FWS Criterion B: Formal or informal consultation with the FWS under section 7 of the ESA resulted in either a no jeopardy opinion (formal consultation)
or a written concurrence by FWS on a finding that the discharges and related activities are “not likely to adversely affect” listed species or critical habitat
(informal consultation). Has the operator completed consultation with FWS? (check one): O Yes O No; if no, is consultation underway? (check one): O
Yes O No

FWS Criterion C: Using the best scientific and commercial data available, the effect of the discharges and related activities on listed species and critical

habitat have been evaluated. Based on those evaluations, a determination is made by EPA, or by the operator and affirmed by EPA, that the discharges and
related activities will have “no effect” on any federally threatened or endangered listed species or designated critical habitat under the jurisdiction of the

FWS. This determination was made by: (check one) O the operator 0 EPA O Other; if so, specify:
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NMFS Criterion: A determination made by EPA is affirmed by the operator that the discharges and related activities will have “no effect” or are “not likely
to adversely affect” any federally threatened or endangered listed species or critical habitat under the jurisdiction of NMFS and will not result in any take of

listed species. Has the operator previously completed consultation with NMFS? (check one): 0 Yes B No

2. Has the operator attached supporting documentation of ESA eligibility in accordance with the instructions in Appendix I, and G, above? (check one): W Yes [0 No

Does the supporting documentation include any written concurrence or finding provided by the Services? (check one): O Yes M No; if yes, attach.

H. National Historic Preservation Act eligibility determination

1. Indicate under which criterion the discharge(s) is eligible for coverage under this general permit:

O Criterion A: No historic properties are present. The discharges and discharge-related activities (e.g., BMPs) do not have the potential to cause effects on
historic properties.

Criterion B: Historic properties are present. Discharges and discharge related activities do not have the potential to cause effects on historic properties.

O Criterion C: Historic properties are present. The discharges and discharge-related activities have the potential to have an effect or will have an adverse
effect on historic properties.

2. Has the operator attached supporting documentation of NHPA eligibility in accordance with the instructions in H, above? (check one): M Yes [0 No

Does the supporting documentation include any written agreement with the State Historic Preservation Officer (SHPO), Tribal Historic Preservation Officer (TPHO), or

other tribal representative that outlines measures the operator will carry out to mitigate or prevent any adverse effects on historic properties? (check one): O Yes B No

I. Supplemental information

Describe any supplemental information being provided with the NOI. Include attachments if required or otherwise necessary.

Has the operator attached data, including any laboratory case narrative and chain of custody used to support the application? (check one): M Yes [ No

Has the operator attached the certification requirement for the Best Management Practices Plan (BMPP)? (check one): M Yes O No
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J. Certification requirement

—

I 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 inguiry 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. I have
no personal knowledge that the information submitted is other than true, accurate, and complete. I am aware that there are significant penailties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

A BMPP meeting the requirement of the general permit will be implemented upon initiation of
BMPP certification statement: discharge

Notification provided to the appropriate State, including a copy of this NOI, if required. Check one: Yes ®  No I
Notification provided to the municipality in which the discharge is located, including a copy of this NOI, if requested. Check one: Yes ®  No [0
Notification provided to the owner of a private or municipal storm sewer system, if such system is used for site Check one: Yes 1 NoO NA

discharges, including a copy of this NOI, if requested.

Permission obtained from the owner of a private or municipal storm sewer system, if such system is used for site

discharges. If yes, attach additional conditions. If no, attach explanation and timeframe for obtaining permission. Checkone: Yes 0 No[l NA®
Notification provided to the owner/operator of the area associated with activities covered by an additional discharge

permit(s). Additional discharge permit is (check one): 0 RGP O DGP O CGP O MSGP O Individual NPDES permit  Check one: Yes @ No [ NA =

[J Other; if so, specify:

Signature: C U\ACU\) C\\\Q’\ pae )5 A .\

rimNameand Tile: G atherine Walsh, Associate VP Fiscal & Management Services
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SUMMARY OF GROUNDWATER QUALITY DATA - UPDATED 4 OCTOBER 2019

430 NAHANT ROAD
NAHANT, MA
FILE NO.: 130798-004

LOCATION HA17-B1(OW)| HA17-B1(OW)
6/18/2019
SAMPLING DATE Site-Specific 6/19/2019 9/25/2019
2014 MCP RCGW-2| NPDES RGP | L1926385-01
Criteria L1926385-02
LAB SAMPLE ID 11926779-01 L1944366-01
11929461-01
Volatile Organic Compounds (mg/L)
Total BTEX NA 0.1 ND -
Total VOCs NA NA ND -
Semivolatile Organic Compounds (GC/MS-SIM) (mg/L)
Acenaphthene 10 NA ND(0.0001) -
Fluoranthene 0.2 NA 0.00014 -
Naphthalene 0.7 0.02 ND(0.0001) -
Benzo(a)anthracene 1 0.001 0.00011 -
Benzo(a)pyrene 0.5 0.001 ND(0.0001) -
Benzo(b)fluoranthene 0.4 0.001 0.00011 -
Benzo(k)fluoranthene 0.1 0.001 ND(0.0001) -
Chrysene 0.07 0.001 0.0001 -
Acenaphthylene 0.04 NA ND(0.0001) -
Anthracene 0.03 NA ND(0.0001) -
Benzo(ghi)perylene 0.02 NA ND(0.0001) -
Fluorene 0.04 NA ND(0.0001) -
Phenanthrene 10 NA ND(0.0001) -
Dibenzo(a,h)anthracene 0.04 0.001 ND(0.0001) -
Indeno(1,2,3-cd)pyrene 0.1 0.001 ND(0.0001) -
Pyrene 0.02 NA 0.00016 -
Pentachlorophenol 0.2 0.001 ND(0.001) -
Total Group | PAHs NA 0.001 0.00022 -
Total Group Il PAHs NA 0.1 0.0004 -
Total SVOCs NA NA 0.00062 -
Semivolatile Organic Compounds (GC/MS) (mg/L)
Bis(2-ethylhexyl)phthalate 50 NA ND(0.0022) -
Butyl benzyl phthalate 10 NA ND(0.005) -
Di-n-butylphthalate 5 NA ND(0.005) -
Di-n-octylphthalate 100 NA ND(0.005) -
Diethyl phthalate 9 0.101 ND(0.005) -
Dimethyl phthalate 50 NA ND(0.005) -
Pesticides (mg/L)
1,2-Dibromoethane 0.002 NA ND(0.00001) -
1,2-Dibromo-3-chloropropane 1 NA ND(0.00001) -
1,2,3-Trichloropropane 10 NA ND(0.00003) -
Total Metals (mg/L)
Antimony NA 0.206 ND(0.004) -
Arsenic NA 0.104 0.01279 -
Cadmium NA 0.0102 0.00041 -
Chromium, Total NA NA 0.2688 -
Chromium, Trivalent NA 0.1 0.269 -
Chromium, Hexavalent NA 0.323 ND(0.01) -
Copper NA 0.0037 0.5925 -
Iron NA 5 201 -
Lead NA 0.0085 0.05552 -
Mercury NA 0.000739 ND(0.0002) -
Nickel NA 0.0083 0.3217 -
Selenium NA 0.2358 0.02129 -
Silver NA 0.0022 0.2285 -
Zinc NA 0.086 0.8159 -
TPH (mg/L) 5 5 ND(4) -
Polychlorinated Biphenyls (mg/L)
Total PCBs NA 0.000000064 ND -
General Chemistry
pH NA 6.5-8.5 7.26 -
Total Suspended Solids (mg/L) NA 30 77 -
Total Hardness (mg/L) NA NA 834 -
Cyanide, Total (mg/L) 0.03 0.178 ND(0.005) -
Chloride (mg/L) NA Report 55.7 -
Chlorine, Total Residual (mg/L) NA 0.0075 ND(0.02) -
Nitrogen, Ammonia (mg/L) NA Report 0.755 -
Ethanol NA Report ND(2) -
Phenolics, Total (mg/L) NA NA ND(0.03) -
Perchlorate (mg/L) 1 NA - 0.000076

ABBREVIATIONS AND NOTES:

- ND (1.0) - not detected, value is the reporting limit

- NA - not available/no standard

- Bold indicates an exceedance of the MCP 2014 RCGW-2 criteria.

\\haleyaldrich.com\share\bos_common\130798 - Northeastern Nahant\Geothermal\NPDES Dewatering Sampling\Sept 2019 Sampling\2019-1003-HAI-GW Quality Data.xls
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CERTIFIED MAIL - RETURN RECEIPT REQUESTED
December 28, 2016

NOAA National Marine Fisheries Service
Protected Resources Division

55 Great Republic Drive

Gloucester, MA 01930

Attn: Mrs. Kimberly Damon-Randall

Re: Re-Issuance of the National Pollutant Discharge Elimination System (NPDES) General
Permit for Remediation Activity Discharges — The Remediation General Permit (RGP); NPDES
Permit MAG910000 and NHG910000

Dear Mrs. Damon-Randall,

The U.S. Environmental Protection Agency Region 1 (EPA) is proposing to reissue an NPDES
general permit for remediation activity discharges to certain waters of the United States in the
Commonwealth of Massachusetts and the State of New Hampshire as described below. This
letter is to request Endangered Species Act (ESA) concurrence from your office for the proposed
reissuance of the RGP. EPA has made the determination that the proposed reissuance may affect,
but is not likely to adversely affect, any listed threatened or endangered species or their critical
habitat under the jurisdiction of NMFS under the ESA of 1973, as amended. EPA’s supporting
analysis is provided below.

For your convenience, a copy of the draft RGP and fact sheet was previously provided. This
information, as well as all appendices to the draft RGP, can also be found at:
https://www3.epa.gov/regionl/npdes/rgp.html. The Notice of Availability of the draft RGP was
published in the Federal Register on Thursday, August 18, 2016.

1. Proposed Action

Section 301(a) of the Clean Water Act (the Act) provides that the discharge of pollutants is
unlawful except in accordance with a NPDES permit unless such a discharge is otherwise
authorized by the Act. The NPDES permit program must regulate the discharge of point sources
of pollutants to waters of the United States under 40 CFR § 122.1(b)(1). EPA is proposing to
reissue the RGP for sites located in Massachusetts and New Hampshire which discharge as a
result of remediation activities grouped into eight general categories: 1) Petroleum-related site
remediation; 2) Non-petroleum-related site remediation; 3) Contaminated/formerly contaminated


https://www3.epa.gov/region1/npdes/rgp.html

site dewatering; 4) Pipeline and tank dewatering; 5) Aquifer pump testing; 6) Well
development/rehabilitation; 7) Dewatering/remediation of collection structures; and 8) Dredge-
related dewatering. Once final, the Draft RGP will replace the RGP that expired on September 9,
2015 and has been administratively continued. The RGP will provide authorization to discharge
to certain waters of the Commonwealth of Massachusetts and the State of New Hampshire.
Discharges to certain receiving waters, such as Class A waters; Outstanding Resource Waters in
New Hampshire; Ocean Sanctuaries in Massachusetts; Discharges to territorial seas; or
discharges which are inconsistent with the State Coastal Zone Management program will not be
authorized under the permit. See Section I.D. of the Fact Sheet for a complete listing of
eligibility requirements and coverage exclusions.

The effluent generated from these point sources are all generated by substantially similar
operations, which involve remediation, dewatering and dewatering-/remediation-related
activities conducted at contaminated or formerly contaminated sites. These discharges may
contain a variety of conventional, non-conventional and toxic pollutants. The pollutants of
concern for a given individual site depend upon the type of influent. Pollutants may include one
or more individual pollutant parameters from chemical groups present or likely present at
contaminated or formerly contaminated sites, such as: 1) inorganics (e.g., metals, solids,
nutrients); 2) non-halogenated volatile organic compounds (VOCs) (e.g., benzene, toluene,
ethylbenzene and xylenes); 3) halogenated VOCs (e.g., chlorinated solvents); 4) non-halogenated
semi-volatile organic compounds (SVOCs) (e.g., polycyclic aromatic hydrocarbons); 5)
halogenated SVOCs (e.g., polychlorinated biphenyls); and 6) fuels parameters (e.g., petroleum
hydrocarbons, petroleum additives and oxygenates). The Draft RGP contains provisions for the
variations expected across sites and activities.

The RGP was first issued by EPA Region 1 on September 9, 2005 (2005 RGP) and reissued on
September 10, 2010 (2010 RGP). Since September 9, 2005, EPA has authorized approximately
750 discharges under the RGP. EPA issued authorization to discharge under the 2010 RGP to
275 sites located in Massachusetts and 23 sites located in New Hampshire. The types of sites
EPA expects to request coverage under the RGP are not expected to change. The majority of
sites EPA expects to authorize under this General Permit will discharge a small volume of water,
intermittently, for a short period, following treatment. The treatment processes allowed under
this General Permit include: 1) Adsorption/Absorption, 2) Advanced Oxidation Processes, 3) Air
Stripping; 4) Granulated Activated Carbon (“GAC”)/Liquid Phase Carbon Adsorption; 5) Ton
Exchange; 6) Precipitation/Coagulation/Flocculation; and 7) Separation/Filtration. Permittees are
required to develop, implement, and maintain a Best Management Practices (BMP) plan to
prevent or minimize the concentration of pollutants (biological, chemical and physical) in the
effluent discharged to surface waters.

The RGP establishes Notice of Intent (NOI), Notice of Change (NOC), and Notice of
Termination (NOT) requirements, effluent limitations and requirements, and standard and special
conditions for sites that discharge 1.0 million gallons per day (MGD) or less in Massachusetts
and New Hampshire. The Draft RGP includes “end-of-pipe” effluent limitations that all
permittees are required to meet for effluent flow, pH, temperature and 58 pollutant parameters
for discharges from sites based on the type of remediation activity and the receiving water of the
discharge.



The permit includes technology-based effluent limits as well as water-quality based effluent
limits, when a water-quality based effluent limit is more stringent than a technology-based limit
for a pollutant. All discharges eligible for coverage under the RGP are subject to “end-of-pipe”
effluent limitations and requirements, regardless of the type of site. Effluent limitations for
inorganic pollutants apply to all sites. In addition, the effluent limitation for any pollutant applies
to any site where that pollutant is present. Effluent limitations for all other pollutant parameters
may or may not apply, and depend on the activity category of a site, the contamination type
subcategory, and the classification of the receiving water.

Part 2 of the Draft RGP includes the Effluent Limitations and Monitoring Requirements
(including frequency) for the Commonwealth of Massachusetts and State of New Hampshire,
and the Special Conditions (including Best Management Practices) for both states. Section 11 of
the Fact Sheet provides an explanation of the effluent limitations under this General Permit. The
effluent limitations for all pollutants are identical, except where the appropriate State allows
calculation of water quality-based effluent limitations adjusted for available dilution. Although
the water-quality based effluent limits do allow for consideration of available dilution (See
Appendix V for sites in Massachusetts and Appendix V1 for sites in New Hampshire), the RGP
does not establish mixing zones. Therefore, the applicable limitations and monitoring
requirements are the same for all sites excepting the site-specific variation in the activities, the
types of contaminants, and the receiving water(s). Further, the RGP contains conditions for
toxicity testing and/or a priority pollutant scan if warranted. In addition, EPA may require
individual permits be issued if actual environmental conditions (including the preservation of
endangered species) are not adequately addressed by this general permit.

Part 4 of the Draft RGP indicates additional monitoring and other sampling requirements,
including record keeping and reporting requirements. Monitoring and reporting are required
under the permit for all discharges in order to ensure compliance with state (MA: 314 CMR 4.00;
NH: Env-Wq 1700) and federal surface water quality standards to ensure that the water quality
of the receiving water is protected. All discharges must be monitored and reported in accordance
with the permit. The permit will authorize discharge up to 1.0 MGD. The inclusion of a
maximum effluent flow is a change from the expired permit. Although, actual effluent flow has
typically been reported at flow rates significantly less than 1.0 MGD at sites covered under the
RGP, EPA will consider discharges above 1 MGD, on a case by case basis. In such cases, EPA
will take into consideration any ESA-listed species and critical habitat within the vicinity of the
discharge when evaluating the appropriateness of such a site’s request for coverage.

The permit also requires remediation sites to conduct acute whole effluent toxicity (WET) testing
of a proposed discharge. The results from the acute WET testing will provide EPA with a better
understanding of any adverse synergistic/cumulative impact the discharge has on living species.
The 2016 RGP specifically excludes coverage to facilities whose discharge(s) are likely to
jeopardize the continued existence of listed threatened or endangered species or the critical
habitat of such species.

In addition to the numeric effluent limitations, the draft RGP also contains several non-numeric
technology-based effluent limitations and water quality requirements. For example, the RGP
retains requirements for permittees to develop, implement, and maintain a BMP Plan and to



document how both the non-numeric technology-based and numeric effluent limitations are
being met through the selection, design, installation, and implementation of control measures
(including BMPs). The RGP includes several specific BMPs of all permittees, including
pollutant minimization and waste management. The RGP also retains restrictions on discharges
of chemicals and additives that are commonly used during remediation activities or for treatment
directly that could be present in discharges. The purpose of these requirements is to prevent or
minimize the concentration of pollutants (biological, chemical and physical) in the wastewater
discharged to surface waters. The BMP Plan, the specific BMPs required of all permittees, and
conditions for the discharge of chemicals and additives is discussed in more detail in Section
[11.D of the Fact Sheet.

This RGP will replace the previous RGP that expired September 9, 2015, and has been
administratively continued for permittees until the permit is reissued. The Notice of Availability
of this Draft RGP was published in the Federal Register on August 18, 2016. After a 30-day
comment period, EPA will address any significant comments and make the necessary revisions.
After being published in the Federal Reqister, the final permit will then be reissued. EPA’s
reissuance of this RGP will be for a subsequent five year permit term.

Section I.A.1 of the Fact Sheet highlights the changes that were made from the expired permit.
Key changes include: additional limitations or monitoring requirements for pollutants either not
included or not limited in the expired RGP; revised limitations for multiple pollutants, including
more stringent limitations for metals; additional BMP requirements; increased specificity for
sampling requirements, including additional Notice of Intent (NOI) sampling requirements (of
both effluent and upstream ambient water and acute Whole Effluent Toxicity testing, for certain
sites).

The Massachusetts Department of Environmental Protection (MassDEP) and the New
Hampshire Department of Environmental Services (NHDES) will review the protectiveness of
the permit and provide water quality certification. In addition, EPA expects MassDEP to issue
the RGP as a state permit in Massachusetts.

2. Description of the Action Area

The Action Area is defined as “all areas to be affected directly or indirectly by the Federal action
and not merely the immediate area involved in the action.” 50 CFR §402.02. The entire universes
of facilities that will apply for and obtain coverage under the RGP is unknown at the time the
draft permit is published for public comment. The Action Area could include any surface water
in Massachusetts and New Hampshire, excluding those waterbodies to which discharges are not
authorized (See Section 1.D of the Fact Sheet and Part 1.3 of the Draft Permit). For example,
discharges are not authorized under the RGP to: Class A waters in Massachusetts and New
Hampshire; Outstanding Resource Waters in New Hampshire; Ocean Sanctuaries; and the
territorial seas.

Although the Action Area could encompass numerous surface waters in Massachusetts and New
Hampshire, for the purposes of this consultation, the Action Area of the General Permit will be
restricted to those waters where there is a known presence of ESA species or designated critical
habitat. Existing discharges to these waterbodies will be considered in evaluating the effects of



EPA’s reissuance of the General Permit on listed species and critical habitat. Currently, there are
several waterbodies where EPA has considered whether ESA species could be impacted by
permitted discharges: 1) the Connecticut River (from Turner’s Falls, downstream through
Holyoke (including Holyoke Dam region); 2) the Merrimack River below the Essex Dam
(Merrimack River Dam) in Lawrence and downstream (including Haverhill); 3) Cape Cod Bay;
4) the Taunton River; 5) Massachusetts Bay; 6) the Piscataqua River/Great Bay Estuary in New
Hampshire; and 7) coastal embayments and nearshore marine waters of Massachusetts and New
Hampshire. EPA has also considered the land areas adjacent to these waterbodies.

To establish the Action Area, EPA also considered other areas in which the effects of the action
are likely to occur. This assessment considers direct and indirect effects of the action on listed
species or critical habitat, together with the effects of other activities that are interrelated or
interdependent with the action, that will be added to the environmental baseline. Indirect effects
are those that are caused by the proposed action and are later in time, but still are reasonably
certain to occur. Interrelated actions are those that are part of a larger action and depend on the
larger action for their justification. Interdependent actions are those that have no independent
utility apart from the action under consideration”. 50 CFR §402.02. Thus, the action area for this
General Permit may include:

e Flow pathway to discharge area
e Discharge area
e Area extending a short distance from the discharge area during discharge

The Action Area of the RGP includes site discharges to the waterbodies described below.
Baseline information for each waterbody is also provided. This aided in the analysis of any
impacts that remediation activity discharges might have on the ESA listed species or their critical
habitat (which is discussed in Section 4 of this document). As previous noted above,
approximately 750 sites in Massachusetts and New Hampshire have been covered under the RGP
since 2005. EPA expects that a portion of these facilities will reapply for coverage when the
RGP is reissued. Therefore, EPA believes that it is appropriate to use discharge data from current
and recently covered permittees to predict the effect of future discharges on ESA species and
critical habitat: discharges from the sites are sufficiently similar to warrant coverage under a
general permit (see Section 1.B. of the draft RGP fact sheet) and are considered representative in
determining impacts to aquatic species.

a. Connecticut River

The Connecticut River Watershed is the largest river ecosystem in New England, encompassing
approximately 11,000 square miles and spanning over four New England states, including
Vermont, New Hampshire, Massachusetts, and Connecticut (Executive Office of Environmental
Affairs, n.d.). From its origin near the Canadian border, the 410-mile Connecticut River flows
southward to form the boundary between New Hampshire and Vermont (Carr & Kennedy, 2008).
The Upper Connecticut River, the name for the river in NH and VT, spans approximately 255
miles. In New Hampshire, the river begins in the town of Pittsburg, NH (at the outlet of Fourth
Connecticut Lake), flows through 26 communities, and drains approximately 3,046 square miles



(NHDES, 2008). The Connecticut River (in both NH and VVT) was designated into the NH Rivers
Management and Protection Program in 1992 (NHDES, 2008).

The river then enters Massachusetts (near the Town of Northfield) and drains all or part of 45
municipalities before entering Connecticut (near the Towns of Agawam and Longmeadow)
(Executive Office of Environmental Affairs, n.d.). The Middle Connecticut River usually refers
to the stretch from Massachusetts through Central Connecticut, while the Lower Connecticut
River includes the portion in southern CT which then empties into Long Island Sound. This
assessment will focus on the lower Connecticut River (including waters in Massachusetts
downstream of Turner Falls), based on the population and distribution of ESA listed species,
described in Section 3, below. EPA did not evaluate sites that will discharge to tributaries of the
Connecticut River in this assessment. EPA assumes that tributary discharges will cause
insignificant or discountable water quality impacts, if any, to the habitat of the mainstem of the
Connecticut River due to the extremely high dilution and mixing of the small volume discharges
with the receiving water tributaries.

According to NH’s final 2012 303(d) list, eighteen segments of the Connecticut River were listed
as impaired waters in NH that require a TMDL (NHDES, 2014). The most common impairment
was pH, while lead, aluminum, and benthic-macroinvertebrate bioassessments were listed as
occasional impairments under the aquatic life use category. However, the prioritization for
development of TMDLs to address these concerns was categorized as “Low.”

The Connecticut River is classified in the Massachusetts Surface Water Quality Standards as a
Class B — warm water fishery (Carr & Kennedy, 2008). Segments MA34-01, MA34-02, MA34-
03, MA34-04, and MA34-05, which cover the length of the Connecticut River from the New
Hampshire/Massachusetts state line in the north to Massachusetts/Connecticut state line in the
south, were listed as Category 5 — Impaired waters that requires a TMDL (MassDEP, 2013). The
listed impairments included bacterial contamination from E. coli and nutrient enrichment from
wet weather discharges, such as combined sewage outflows; high turbidity (total suspended
solids or TSS); flow regime and streamside alterations from anthropologic activities including
nearby hydro-electric facilities; and PCBs in fish tissue from unknown sources.

b. Merrimack River

The Merrimack River is the second largest river in New England and its watershed drains
approximately 5,014 square miles as it travels from the White Mountain region of New
Hampshire to east-central Massachusetts (NHDES, 2008). The Upper Merrimack River begins at
the confluence of the Pemigewasset and Winnipesaukee Rivers (near Franklin, NH), and then
flows for approximately 30 miles to the town of Bow, NH. Although the Upper Merrimack River
flows through Concord, NH, almost 80% of the land within three quarter miles of the river is
currently undeveloped as forest, farm, or wetland (NHDES, 2008). As such, this stretch of the
river has a high level of water quality, provides valuable habitat for plants and animals, and was
designated under the NH Rivers Management and Protection Program in 1990 (NHDES, 2008).
A Designated River is managed and protected for its outstanding natural and cultural resources
(NHDES, 2014). The Lower Merrimack River in NH was also designated under the NH Rivers
Management and Protection Program (NHDES, 2008). This segment begins at the Merrimack-



Bedford town line and flows approximately 15 miles through Merrimack and then Nashua,
before entering the Commonwealth of Massachusetts.

According to NH’s 2012 303(d) list, three sections of the Upper Merrimack River (near Concord
and Bow) were listed as impaired for pH, dissolved oxygen or aluminum (NHDES, 2014). Five
segments of the Lower Merrimack River, including areas near Manchester and Nashua, were
also on the 303(d) list. Likewise, these segments were impaired for pH, dissolved oxygen or
aluminum, under the aquatic life use category.

Approximately 24% of the Merrimack River Watershed is located in Massachusetts. However,
the Commonwealth of MA defines the Merrimack River Watershed on a smaller scale by
excluding the Nashua, SuAsCo, Shawsheen River Watersheds, and all of the NH watersheds.
(Executive Office of Environmental Affairs, 2001). This watershed encompasses all or parts of
24 MA communities. It also includes over 50 miles of the Merrimack River, from the New
Hampshire border until it flows into the Atlantic Ocean at Newburyport and Salisbury.

As previously mentioned, the Massachusetts Surface Water Quality Standards (SWQS) assign all
inland and coastal and marine waters to classes according to the intended beneficial uses of those
waters (MassDEP, 2006). The Merrimack River in Massachusetts is classified as Class B, warm
water fishery from the New Hampshire border to Haverhill (near the confluence of the Little
River), while the 22-mile tidal section from Haverhill to the ocean is designated as Class SB
(Meek & Kennedy, 2010).

According to the Massachusetts Year 2012 Integrated List of Waters, new water quality
assessments were conducted for five specific watersheds and/or drainage areas, including the
Merrimack River Watershed. Based on that data, the Merrimack River (from the state line to the
mouth near the Atlantic Ocean) as well as other water bodies within the watershed were listed as
Category 5 (MassDEP, 2013). Waters that fall under Category 5 are impaired waters that require
a Total Maximum Daily Load, or TMDL, because the waterbodies are not meeting designated
uses under technology-based controls. Pollutants include pathogens, such as coliform and E. coli,
PCBs and mercury in fish tissue, and phosphorus (total). Wet weather discharges, including
those from point sources, combined sewer overflow and urban runoff, are the major sources for
the pathogens and nutrients. Atmospheric deposition causes the mercury in fish tissue, while the
specific source of the PCBs is unknown (Executive Office of Environmental Affairs, 2001).

The Merrimack River Watershed does have a draft Pathogen TMDL (MADEP, Regioni, &
International, Draft Pathogen TMDL for the Merrimack River Watershed). TMDLs determine
the amount of a pollutant that a waterbody can safely assimilate without violating water quality
standards. The TMDL process is designed to assist states and watershed stakeholders in the
implementation of water quality-based controls specifically targeted to identify source(s) of
pollution in order to restore and maintain the quality of their water resources. It should also be
noted that EPA approved the Northeast Regional Mercury Total Maximum Daily Load (TMDL)
on December 20, 2007 (CTDEP, et al., 2007). The TMDL applies to all six New England states
as well as the state of New York. It outlines a strategy for reducing mercury concentrations in
fish in Northeast fresh waterbodies so that water quality standards can be met. A final addendum



to this TMDL for the state of Massachusetts was finalized in September of 2012 (MassDEP,
2012).

C. Cape Cod Bay

The state of Massachusetts encompasses two geological provinces, namely the Coastal Plain and
the New England Upland (MassDEP, 2013); Cape Cod (and the islands) form the coastal plain.
The Cape Cod Watershed extends 70 miles into the Atlantic Ocean and is surrounded by the salt
waters of Buzzards Bay, Cape Cod Bay, the Atlantic Ocean, and Nantucket Sound. The
watershed includes the 15 towns that comprise Barnstable County. It also encompasses a
drainage area of approximately 440 square miles and includes 559 miles of coastline, 360 ponds,
145 public water supply wells, and 8 areas of Critical Environmental Concern (ACEC) (EOEEA,
c). In addition to the highly significant environmental resources of these ACEC, such as the
Inner Cape Cod Bay, the Cape also supports a number of Class SA waters, including the waters
in and adjacent to the Cape Cod National Seashore (MassDEP, 2006). As stated previously in
this document, dewatering discharges to ACECs (along with other categories listed in Section
1.D. of the Fact Sheet) are not eligible under this RGP.

Based upon the 2004 Cape Cod Watershed Assessment, one of the greatest threats to water
quality on the Cape was (and continues to be) excessive nutrients, particularly nitrogen
(MassDEP, 2011). Some of the water recharging the Cape Cod Aquifer is wastewater discharge
from on-site septic systems, municipal wastewater treatment plants, irrigation, or road runoff
(MassDEP, 2011). The assessment concluded that increased population, intense development
pressures, and sprawling land use patterns on Cape Cod resulted in increased non-point source
pollution and loss of open space, habitat, and biodiversity. Pathogens, particularly fecal coliform
and Enterococcus, are other common pollutants that can impair various water bodies in the Cape
(MassDEP, 2013).

The 2004 — 2008 Surface Water Quality Assessment Report for Cape Cod Coastal Drainage
Areas provided an assessment of five river segments (15.4 miles), 63 lake segments (5649 acres),
and 89 estuarine/embayment segments (42.363 mi?) (MassDEP, 2011). Water quality
assessments for over 100 water bodies were also conducted for some of the drainage areas in the
Cape Cod Watershed and incorporated into Massachusetts Year 2012 Integrated List of Waters
(MassDEP, 2013).

Multiple studies and efforts have taken place to counteract the impairment issues in the Cape.
The Massachusetts Estuaries Program (MEP), which represents a partnership between entities
such as the UMASS-Dartmouth School of Marine Science and Technology (SMAST) and
MassDEP, has resulted in the development of 66 nitrogen TMDLs for waters in the Cape Cod
and Buzzards Bay drainage systems. According to MA’s 2012 Integrated List of Waters report,
the MEP will continue their efforts to develop nitrogen criteria and TMDLs for coastal waters.
The project plans estimate that TMDLs for an additional 12 embayments will be developed each
year (MassDEP, 2013). Also, a Pathogen Total Maximum Daily Load for the Cape Cod
Watershed was approved in August 2009, and an addendum was approved in August 2012
(MassDEP, 1, & International, Final Pathogen TMDL for the Cape Cod Watershed, 2009);
(MassDEP, 2013).



d. Taunton River

The Taunton River Watershed, which encompasses 562 square miles, is the second largest
watershed in the state of Massachusetts (Executive Office of Energy and Environmental Affairs,
b). The Taunton River starts in the Town of Bridgewater and travels approximately 40 miles
before ending in Rhode Island’s Mount Hope Bay, which is part of Narragansett Bay. Since tidal
influences reach 19.0 miles inland, this provides a unique habitat within the Taunton River
Watershed for fresh and salt-water aquatic, terrestrial, and biological species (Executive Office
of Energy and Environmental Affairs, b). Only sites in Massachusetts or New Hampshire (but
not Rhode Island) are eligible for the RGP. Therefore, only the portion of the Taunton River
included in the action area (i.e., the Massachusetts portion of the River) will be included in the
assessment.

The uppermost segment of the mainstem Taunton River (MA62-01) is classified as a Class B,
Warm Water Fishery while the lower three downstream portions (MA62-02, MA 62-03, and MA
62-04) are classified as Class SB (Estuary) with SFR/CSO as a qualifier.

Of the four segments of the mainstem Taunton River that were assessed as part of MassDEP’s
2001 Water Quality Assessment of the Taunton River Watershed, all three of the lower
downstream portions were listed as impaired for pollutants such as pathogens and organic
enrichment/low dissolved oxygen and identified as being impacted by the discharge of CSOs
(Rojko, Tamul, & Kennedy, 2005). The 20.4 miles of the uppermost portion of the Taunton
River, down to the Route 24 bridge in Taunton/Raynham, was assessed as supporting aquatic
life; other uses were not assessed. Massachusetts’ Year 2012 Integrated List of Waters continued
to list the two lower most segments (MA 62-03 and MA 62-04) of the Taunton River as impaired
Category 5 waters, or “Waters Requiring a TMDL” (MassDEP, 2013). They were listed as not
supporting fish or other aquatic life because of low dissolved oxygen from wet weather
discharges (which includes point source and a combination of stormwater, SSO, or CSO). They
also did not support shellfish harvesting because of fecal coliform. Since a Final Pathogen
TMDL for the Taunton River Watershed was approved on June 16, 2011, Segment MA62-02 of
the Taunton River mainstem was no longer classified as Category 5 (MassDEP, I, &
International, Final Pathogen TMDL for the Taunton River Watershed, 2011); (MassDEP, 2013).

e. Massachusetts Bay

Massachusetts Bay is described as the offshore water that occupies a wide, triangular indentation
of the eastern coast of Massachusetts, extending from Cape Ann to Plymouth Harbor, a distance
of 42 miles. The depth inland from the middle of this ocean base line to Boston is about 22
miles. The northern shore of Massachusetts Bay is generally characterized as rocky, while the
southern areas are typically comprised of marshy and sandy areas. The shoreline area throughout
the bay is irregular and indented by numerous large and small bays, forming the harbors of
Gloucester, Salem, Marblehead, Lynn, and Boston. The bay contains a number of islands along
the shores, especially in the entrance to Boston Harbor.



The bay's most prominent submerged feature is the kidney-shaped plateau called Stellwagen
Bank, which lies at the bay's eastern edge. Stellwagen Bank is a shallow, primarily sandy feature,
curving in a southeast to northwest direction for 19 miles. There are also relatively deep areas of
the bay, including Stellwagen Basin.

In general, Massachusetts Bay is heavily influences by regional oceanographic processes in the
larger Gulf of Maine. During the winter months, waters of the bay are well mixed and reflect
salinity and other characteristics of the Gulf of Maine. From April to October, however, there is
sufficient stratification to partially isolate the deeper waters of Massachusetts Bay. The mean
current, driven principally by the near shore coastal current in the western Gulf of Maine, moves
in a counterclockwise direction around Massachusetts Bay.

f. Piscataqua River/Great Bay

Formed by the confluence of the Salmon Falls and Cocheco rivers, the Piscataqua River
originates at the boundary of Dover, New Hampshire, and Eliot, Maine, and flows southeasterly
for approximately 13 miles to Portsmouth Harbor (and the Atlantic Ocean) (USACE, 2014). The
drainage basin of the river is approximately 1,495 square miles (3,870 km?), and it encompasses
the additional watersheds of the Great Works River and five rivers, namely the Bellamy, Oyster,
Lamprey, Squamscott, and Winnicut, whose freshwaters all flow into the Great Bay. Since the
Piscataqua River is a tidal estuary, it also brings salt water into the Great Bay with the tides (NH
DES, 2014).

New Hampshire’s Great Bay is one of the largest estuaries on the Atlantic Coast and it’s also
unique because the estuary is set apart from the coastline, approximately 10 miles inland.
Although Great Bay has been designated by the U.S. EPA as one of only 28 “estuaries of
national significance,” there is concern about this ecosystem’s health (NH DES, 2014).
According to the 2013 State of Our Estuaries Report, which is compiled by the Piscataqua
Region Estuaries Partnership every three years, 15 of the 22 key indicators used to assess the
health of the estuaries were negative and/or had cautionary results (Piscataqua Region Estuaries
Partnership, 2014). For example, concentrations of dissolved inorganic nitrogen (the most
reactive form of nitrogen) have significantly increased over the long term, suspended sediment
conditions have increased over the long term, and dissolved oxygen levels are frequently too low
in the tidal rivers (Piscataqua Region Estuaries Partnership, 2014).

According to NH’s final 2012 303d list, which highlights impaired waters that require a TMDL,
various portions of both the Piscataqua River and Great Bay were listed. This included two
stretches in the Upper Piscataqua River (in Dover), two stretches in the Lower Piscataqua River
(one in Newington and one Portsmouth), and three areas in Great Bay (two in Newmarket and
one in Newington). For these areas, the aquatic life use was impaired for estuarine
bioassessments, light attenuation, total nitrogen, and pH (for the Great Bay stretches). The fish
consumption use was impaired due to mercury and polychlorinated biphenyls while the
shellfishing use was impaired for dioxin, mercury, and/or polychlorinated biphenyls (NHDES,
2014).

g. Coastal Embayments and Nearshore Marine Waters
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Coastal embayments and nearshore marine waters are associated with over 160 miles of coastline
in Massachusetts and New Hampshire. They include the southern Massachusetts coastline, the
south and east coast of Cape Cod, the coastline north of Cape Anne, and the coastline of New
Hampshire from the Massachusetts border to the entrance of Great Bay. These coastal areas are
in addition to the coastal embayments and nearshore marine waters described as part of the rivers
and major bays discussed above. These habitats are relatively shallow and associated with
coastline features that variety from rocky shorelines to marshy and sandy areas. The shoreline
area of Massachusetts is irregular and indented by numerous small embayments. Aside from the
Great Bay area of New Hampshire (discussed above), the coastline of that state is relatively
uniform.

Because, by definition, this habitat is near the shoreline, the water quality can vary and is
influenced by runoff from the land. The type and volume of runoff is related to the geology of
the near shore area as well as the anthropogenic activities that take place in the coastal
watersheds of Massachusetts and New Hampshire. Oceanographic effects due to currents and
wind patterns may not influence the habitat of these areas as much as the impact from localized
coastal land characteristics and land use activities within the respective watershed.

3. NMFS Listed Species and Critical Habitat in the Action Area

The following are federally protected ESA species under the jurisdiction of NMFS in
Massachusetts and New Hampshire:

Massachusetts (2) New Hampshire (2)
Atlantic sturgeon (Acipenser oxyrinchus) Atlantic sturgeon (Acipenser oxyrinchus)
Shortnose sturgeon (Acipenser brevirostrum) Shortnose sturgeon (Acipenser brevirostrum)

This correspondence will not discuss the effects of the action on any threatened or endangered
species under the jurisdiction of the USFWS and is only intended for use during informal
consultation under Section 7 of the ESA with the National Marine Fisheries Service (NMFS).
According to information obtained from the NMFS website, as well as information provided via
September 3, 2013 and October 26, 2016, electronic correspondence between NMFS and EPA
regarding this and/or other General Permits, ESA listed species potentially present within the
Action Area include two species of listed fish: 1) shortnose sturgeon (Acipenser brevirostrum);
and 2) Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus). NOAA’s Fisheries Service
announced a final decision to list five Distinct Population Segments (DPSs) of Atlantic sturgeon
in 2012. Only three DPSs fall under the jurisdiction of the Northeast Region of NOAA Fisheries;
these are the Gulf of Maine DPS (threatened) and the New York Bight and Chesapeake Bay
DPSs which are both listed as endangered ( (77 FR 5880, 2012). However, since the range of all
five DPSs overlaps and extends from Canada through Cape Canaveral, FL, the other two DPS of
Atlantic sturgeon, namely the endangered Carolina and South Atlantic DPSs, have also been
included in this document (77 FR 5914, 2012).
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In addition, the following are federally protected marine species that are present in the near
coastal waters of Massachusetts and New Hampshire. These species are listed under the
jurisdiction of NMFS:

Marine Reptiles (5) Marine Mammals (3)

Loggerhead Sea Turtle (Caretta caretta) North Atlantic Right Whale (Eubalaena
Kemp’s Ridley Sea Turtle (Lepidochelys kempii) glacialis)

Leatherback Sea Turtle (Dermochelys coriacea) Fin Whale (Balaenoptera physalus)

Green Sea Turtle (Chelonia mydas)
Hawksbill Sea Turtle (Eretmochelys imbricata)**

** Species rare in near shore Massachusetts and New Hampshire coastal waters

Two species of federally endangered whales are found seasonally in New England waters,
including those off the coast of Massachusetts. These include the North Atlantic right whale
(Eubalaena glacialis), and the fin whale (Balaenoptera physalus). The Cape Cod Bay Critical
Habitat Area for North Atlantic Right Whales (Eubalaena glacialis) falls within a portion of the
Action Area. The aforementioned critical habitat is part of the broader Northeast Atlantic critical
habitat, which was designated in 1994. Following review by NMFS (78 FR 53391, 2013), the
North Pacific population of humpback whale (Megaptera novaeangliae), which previously fell
within a portion of the Action Area, has been delisted. The final rule was published on
September 8, 2016 and became effective October 11, 2016 (81 FR 62018, 2016). RGP outfalls
(in general) do not extend any measurable distance from the shoreline. Based upon this
information and the listed whales’ expected distributions, contact between these three
endangered whales and the projected transient RGP discharge plume is extremely unlikely to
occur. A discussion of the status of these protected whales and potential impacts to these species
from the federal action is included in this correspondence to support a conservative approach to
the informal consultation.

Four species of ESA listed sea turtles are found seasonally in New England waters, including
those off the coast of Massachusetts. These include the endangered Kemp’s ridley sea turtle
(Lepidochelys kempii), the threatened Northwest Atlantic Distinct Population Segment (DPS) of
the Loggerhead sea turtle (Caretta caretta), the endangered Leatherback sea turtle (Dermochelys
coriacea), and the Green Turtle (Chelonia mydas). Based upon this information and the sea
turtles’ expected distribution, contact between these turtle species and the projected transient
RGP discharge plumes is extremely unlikely to occur. A discussion of the status of these
protected sea turtles and potential impacts to these species from the federal action is included in
this correspondence to support a conservative approach to the informal consultation.

ESA-listed species and critical habitat that are present in the action area are described below.

For each species, EPA has summarized available information regarding: 1) Life stages present
and listed species’ activities (e.g., foraging, migrating, spawning, overwintering); 2) Status of
listed species; 3) Listed species’ population and distribution including critical habitat used by the
listed species; and 4) Population risks and stressors.

a. Shortnose Sturgeon (Acipenser brevirostrum) — Endangered
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I Life Stages and Activities

Shortnose sturgeons are large benthic fish that mainly occupy the deep channel sections of large
coastal rivers in eastern North America (Shortnose Sturgeon Status Review Team, 2010).
Throughout their lifecycle, they feed on a variety of benthic insects, crustaceans, mollusks, and
polychaetes (Dadswell, Taubert, Squiers, Marchette, & Buckley, 1984).

Like other sturgeon, the shortnose sturgeon is relatively slow going, late maturing and long-lived
(Shortnose Sturgeon Status Review Team, 2010). Shortnose sturgeon have similar lengths at
maturity (45-55 cm fork length) throughout their range, but, because sturgeon in southern rivers
grow faster than those in northern rivers, southern sturgeon mature at younger ages (Dadswell,
Taubert, Squiers, Marchette, & Buckley, 1984) . In the north, males reach maturity at 5 to 10
years, while females mature between 7 and 13 years (Shortnose Sturgeon Status Review Team,
2010).

Spawning is not typically a yearly event for shortnose sturgeon in northern rivers. Based
on limited data, females spawn every three to five years while males spawn
approximately every two years (Dadswell, Taubert, Squiers, Marchette, & Buckley,
1984). The spawning period is estimated to last from a few days to several weeks.
According to the 2010 Biological Assessment, shortnose sturgeon in northern rivers are
known to migrate from overwintering locations upstream to spawning grounds during the
spring when the freshwater temperatures increase to 7-9°C (Shortnose Sturgeon Status
Review Team, 2010). Sturgeon spawn in upper, freshwater areas and feed and overwinter
in both fresh and saline habitats. As noted in the 2010 Biological Assessment, shortnose
sturgeon is often considered “anadromous,” however a more accurate term is
“amphidromous.” This means that the fish move between fresh and salt water during
some part of their lifecycle, but not for breeding purposes (Shortnose Sturgeon Status
Review Team, 2010).

il. Status

Shortnose sturgeon were originally listed as an endangered species by the USFWS on March 11,
1967 under the Endangered Species Preservation Act (32 FR 4001, 1967). After a government
reorganization plan was implemented in the early 1970°s, NMFS assumed jurisdiction for
shortnose sturgeon from the USFWS. Although the original listing notice did not document
specific reasons for listing the shortnose sturgeon as endangered, a 1973 Resource Publication,
issued by the US Department of the Interior, indicated that shortnose sturgeon were in peril in
most of the rivers of its former range but probably not as yet extinct (United States Department
of Interior, 1973) The U.S. Fish and Wildlife Service also identified pollution and overharvest in
commercial fisheries as principal reasons for the species decline (United States Department of
Interior, 1973) . Shortnose sturgeon remains listed as an endangered species throughout all of its
range along the U.S. East Coast. NOAA Fisheries is currently conducting a status review for
shortnose sturgeon to ensure that the original classification as an endangered species is still
appropriate.

iii. Population and Distribution
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The Shortnose Sturgeon Recovery Plan, which was finalized in 1998, identified 19 distinct
populations based on the fish’s strong ties to their natal river systems (Shortnose Sturgeon Status
Review Team, 2010). These river systems range from the Saint John River in New Brunswick,
Canada to the St. Johns River in Florida. Two populations of shortnose Sturgeon have been
documented in Massachusetts waters, specifically in the following areas:

1) Merrimack River (main stem) below the Essex Dam in Lawrence, MA to the Merrimack
River’s mouth (Essex County);

2) Connecticut River (main stem) downstream of Turner’s Falls, MA (Franklin, Hampshire,
and Hampden Counties) to the Connecticut River’s mouth in the state of CT (Hartford
Middlesex and New London Counties);

3) Piscataqua River in New Hampshire (historically);

4) Coastal embayments and nearshore marine waters including Cape Cod Bay and
Massachusetts Bay in Massachusetts and Great Bay in New Hampshire (transiently).

The state of Massachusetts encompasses 27 watersheds (MassDEP, 2013). The Action Area for
the permit, as it relates to shortnose sturgeon, consists of two watersheds within Massachusetts
where the species has been well documented. This includes portions of the Merrimack River
Watershed and the Connecticut River Watershed. A population of endangered shortnose sturgeon
is known to seasonally inhabit the Merrimack River below the Essex (also known as the
Lawrence or Merrimack) Dam in Lawrence. The lower Connecticut River (including waters in
Massachusetts downstream of Turner Falls) is inhabited by the endangered shortnose sturgeon
(Acipenser brevirostrum). In addition to the mainstems of the Merrimack and Connecticut River,
at least eight additional Massachusetts watersheds influence coastal embayments and nearshore
marine waters that may be used by adult shortnose sturgeon.

Shortnose Sturgeon in the Merrimack River

According to a letter dated November 4, 2013 in which NMFS responded to EPA’s request for
ESA section 7 consultation regarding NPDES discharges from Lawrence Hydroelectric Project
(NMFS, 2013f) ,

There is a small population of the federally endangered shortnose sturgeon
(Acipenser brevirostrum) in the Merrimack River. The size of this population has
been estimated by tag and release studies (conducted in 1988-1990) to be 33
adults with an unknown number of juveniles and subadults.... Shortnose sturgeon
in the Merrimack River are not known to exist upstream of the Essex Dam
(Lawrence), which represents the first significant impediment to the upstream
migration of shortnose sturgeon in this system. Sexually mature fish begin to
move upriver from freshwater overwintering areas (located in the Amesbury
reach) to the spawning site near Haverhill...Spawning is concentrated within a 2-
km reach at river kilometers 30-32 (measured from the mouth) near
Haverhill...Following spawning in late April-early May, fish move downriver.
Some fish remain in a freshwater reach near Amesbury (Rocks Village to
Artichoke River) for the remainder of the year while others move into a saline
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reach near the lower islands for about 6 weeks prior to returning to the freshwater
reach.

Since those earlier tag and release studies, more recent sampling efforts have occurred. NMFS’
2010 Shortnose Sturgeon Biological Assessment indicated that a gill net-sampling took place in
the winter of 2009 in which researchers captured a total of 170 adults (Shortnose Sturgeon Status
Review Team, 2010). According to NMFS, spawning near Haverhill (RKM 30-32). Eggs and
larvae present in spawning grounds begin to move downstream approximately four weeks after
spawning (RKM 16-32). Foraging is concentrated in the lower Merrimack near Amesbury and
the lower islands (RKM 7-12). Multiple overwintering sites are located beyond the maximum
salt penetration (RKM 15-29).1

The projected dimensions of the discharge plume of any RGP outfall in the Merrimack River
below the Essex Dam are generally expected to be confined to the immediate riverbank and only
extend out a minimal distance into the mainstem of the river and a minimal distance downstream
of the discharge before complete mixing takes place. The expected distribution of shortnose
sturgeon in the river has the potential to include the immediate riverbank of the shallow
mainstem waters. Therefore, contact between all life stages of shortnose sturgeon in the
Merrimack River and the projected transient RGP discharge plumes may occur.

Shortnose Sturgeon in the Connecticut River

Shortnose sturgeons inhabit the Connecticut River from the Turners Falls Dam, at RKM 198 in
Turners Falls, MA, down to Long Island Sound. The Connecticut River population is separated
by the Holyoke Dam, at the South Hadley Falls near RKM 140, into an upriver group (above
Holyoke Dam) and a lower river group (below Holyoke Dam). Although earlier reports indicated
that the shortnose sturgeon were separated with the construction of the Holyoke Dam, the 2010
Shortnose Sturgeon Biological Assessment reported that more recent “behavioral and genetic
information indicates shortnose sturgeon in the Connecticut River are of a single population
impeded, but not isolated, by the dam” (Shortnose Sturgeon Status Review Team, 2010).

According to NMFS, several areas of the Connecticut River have been identified as
concentration areas for the shortnose sturgeon. Spawning occurs at two locations below the
Turners Falls Dam/Cabot Station, depending on River conditions (RKM 193-194). A 2-km
spawning site identified near Montague, MA and this is thought to be the primary spawning site
for shortnose sturgeon in the Connecticut River (Kynard, Bronzi, & Rosenthal, 2012). Eggs and
larvae have been documented at least 3 to 15 kilometers downstream of the spawning sites.
Limited spawning may occasionally occur below the Holyoke Dam. If spawning is successful,
early life stages would also be present in downstream freshwater reaches. Foraging
concentrations occur above the Holyoke Dam in the Deerfield Confluence Area (DCM) RKM
144-192), and throughout the river below the Holyoke Dam (RKM 0-140), with concentrations
near Holyoke (RKM 137-139), Agawam (RKM 112-120), and the lower river (RKM 0-100).
Overwintering concentrations occur above the Holyoke Dam in the DCA (RKM 144-192), and
below the Holyoke Dam, with concentrations near Holyoke (RKM 140), Agawam (RKM 117),

1 GARFO Master ESA Species Table — Shortnose Sturgeon. National Marine Fisheries Service. Dated 4-28-2016.
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Hartford (RKM 82-86), Portland (RKM =50), and the lower river (RKM 0-25). Adults and/or
larvae have also been documented in tributaries to the Connecticut River, adults and larvae in the
Deerfield River, and adults in the Westfield River.?

Population estimates have been completed for shortnose sturgeon in the Connecticut River,
occurring both above and below the Holyoke Dam. According to the 2010 Biological
Assessment, Taubert (1980) conducted the earliest population estimate for the sturgeon upstream
of the dam which resulted in an estimate of 370-714 adults. More recent studies, including a
1994 mark-recapture estimate during the summer-fall foraging period of 1994 and an annual
spring study of pre-spawning adults near Montague between 1994-2001 yielded estimates of 328
adults (CI of 188-1,264 adults) and a mean of 142.5 spawning adults (CI of 14-360 adults),
respectively (Shortnose Sturgeon Status Review Team, 2010) . Downstream of the Holyoke
Dam, researchers conducted annual estimates of foraging and wintering adults during 1989-
2002. Savoy (2004) estimated that the lower river population may be as high as 1000 individuals,
based on his studies that used mark-recapture techniques.

The projected dimensions of the discharge plume of any RGP outfall in the Massachusetts
portion of the river downstream of Turners Falls are generally expected to be confined to the
immediate riverbank and only extend out a minimal distance into the mainstem of the river and a
minimal distance downstream of the discharge before complete mixing takes place. The expected
distribution of shortnose sturgeon in the river has the potential to include the immediate
riverbank of the shallow mainstem waters. Therefore, contact between all life stages of shortnose
sturgeon in the Connecticut River and the projected transient RGP discharge plumes may occur.

Shortnose Sturgeon in the Piscataqua River and Coastal Embayments and Nearshore Marine
Waters of New Hampshire

It is believed that shortnose sturgeon were historically abundant in the Piscataqua River, though
there are few records of sturgeon captures (Shortnose Sturgeon Status Review Team, 2010).
With few records and no current directed studies underway in this river, it is unclear whether a
shortnose sturgeon population currently exists in the Piscataqua River. However, several larger
river systems in the vicinity of the Piscataqua River (e.g., Merrimack, Kennebec and
Androscoggin Rivers) support shortnose sturgeon populations. According to NMFS, the
Piscataqua River is used seasonally by adult shortnose sturgeon for foraging and resting during
spring and fall migrations, limited to days or weeks.?

According to information taken directly from previous communication between NMFS and EPA:

It is clear from recent telemetry data that shortnose sturgeon tagged in the
Merrimack, Kennebec, and Penobscot rivers undertake significant coastal
migrations.... Telemetry data also indicates that shortnose sturgeon utilize
smaller coastal river systems during these migrations. Fish moving between
the Penobscot and Kennebec rivers have been documented utilizing a number

2 See footnote 1, above.
8 See footnote 1, above.
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of small coastal rivers in between these two larger systems (e.g., Damariscotta
as well as the St. George, Medomak, and Passagasawakeag). As such, not
only are inter-basin transfers between the Merrimack and GOM evident, but
there also is the potential for shortnose sturgeon undertaking these migrations
to utilize smaller riverine systems along the way. Therefore, NMFS will
consider that shortnose sturgeon could occur in any coastal river, below the
first ignpassable barrier as well as in nearshore coastal waters throughout the
state.

The projected dimensions of the discharge plume of any RGP outfall near the mouth of the
Piscataqua River are generally expected to be confined to the immediate riverbank or shoreline
and only extend out a minimal distance into the mainstem of the river or nearshore marine waters
and a minimal distance downstream of the discharge before complete mixing takes place. The
expected distribution of shortnose sturgeon in the river has the potential to include the immediate
riverbank of the shallow mainstem waters, and, less frequently, in nearshore marine waters.
Therefore, contact between juvenile and adult shortnose sturgeon in the Piscataqua River and
adult foraging shortnose sturgeon in nearshore marine waters and the projected transient RGP
discharge plumes may occur.

Shortnose Sturgeon in Coastal Embayments and Nearshore Marine Waters of Massachusetts

The projected dimensions of the discharge plume of any RGP outfall in coastal marine waters is
generally expected to be confined to the immediate estuarine areas or shoreline and only extend
out a minimal distance into the nearshore marine waters and a minimal distance downstream of
the discharge before complete mixing takes place. The expected distribution of shortnose
sturgeon in marine waters in Massachusetts has the potential to include the immediate shallow
marine waters, albeit less frequently. The adult life stage of shortnose sturgeon is expected to
occur in these coastal areas. Therefore, contact between foraging adult shortnose sturgeon in
nearshore marine waters and the projected transient RGP discharge plumes may occur.

iv. Population Risks and Stressors

According to a Shortnose Sturgeon Recovery plan that was published in December 1998 to
promote the conservation and recovery of the species, principal threats to the species’ survival
included habitat degradation or loss (resulting from dams, bridge construction, channel dredging,
and pollutant discharges) and mortality (from impingement on cooling water intake screens,
dredging, and bycatch from other fisheries) (NMFS, 1998) . Several natural and human-induced
factors, including dams and diversions, dredging, blasting and pile driving, water quality and
contaminants, climate change, and bycatch, threaten the recovery of shortnose sturgeon. The
following stressor described in the 2010 Shortnose Sturgeon Biological Assessment is relevant to
the proposed action:

4 NMFS’s Appendix I (NMFS-listed Species in New Hampshire) to a March 22, 2013 letter from NMFS to EPA
regarding NH’s Small MS4 NPDES Permit and Technical Comments on the Draft Permit
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1) Water Quality and Contaminants: Non-point source pollution and/or point-source
discharges from municipal wastewater, industrial activities, power plant cooling water or
wastewater, and agricultural practices can discharge pollutants (including nutrients,
chemicals and/or metals) and lead to poor water quality (NMFS, 1998); coastal and
riparian areas can be particularly impacted by development and urbanization which can
lead to erosion, stormwater discharges, and non-point source pollution (Shortnose
Sturgeon Status Review Team, 2010); compounds associated with point-source
discharges, which can include metals, dioxin, dissolved solids, phenols, and
hydrocarbons, lead to changes in fish behavior, deformations, reduced egg production
and survival, or mortality (Health, 1987); such chemicals can also alter the physical
properties of the receiving waterbody by reducing dissolved oxygen (DO) or changing
the water’s temperature and/or pH (Shortnose Sturgeon Status Review Team, 2010);

According to the most recent Biological Assessment for the shortnose sturgeon, the viability of
sturgeon populations was most negatively influenced by dams, dredging, poor water quality, and
bycatch (Shortnose Sturgeon Status Review Team, 2010). As a whole, the greatest single threat
to shortnose sturgeon was habitat degradation (Shortnose Sturgeon Status Review Team, 2010).
No reliable estimate exists for the shortnose sturgeon population in the Northeastern U.S, nor is
there an estimate for the total species population as a whole (NMFS, 2013e). However, the
population size is obviously lower than what could be supported because of the aforementioned
threats (NMFS, 2013e).

b. Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus):

1) Gulf of Maine DPS: Threatened

2) New York Bight DPS: Endangered
3) Chesapeake Bay DPS: Endangered
4) Carolina DPS: Endangered

5) South Atlantic DPS: Endangered

I. Life Stages and Activities

Atlantic sturgeon is a long-lived, late maturing, estuarine-dependent, anadromous species,
feeding primarily on benthic invertebrates such as crustaceans, worms, and mollusks. Although
adults spend most of their lives in marine environments, they migrate upriver to spawn in
freshwater in the spring and early summer (Atlantic Sturgeon Status Review Team, 2007).
According to NMFS’s website, Atlantic sturgeon spawn in moderately flowing water in deep
parts of large rivers. The spawning interval for males ranges from 1 to 5 years and 2 to 5 years
for females. Sturgeon eggs are highly adhesive and are deposited on hard benthic substrate, such
as cobble. Once eggs hatch, the larvae eventually migrate downstream using structures, like
gravel matrices, as refuges. Juvenile Atlantic sturgeon continue to move further downstream into
brackish waters. Adults live in coastal waters and estuaries, particularly in shallow areas with
sand and gravel substrates (NMFS, 19 Nov 2013).

il. Status
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All five DPSs of Atlantic sturgeon, including the GOM, New York Bight, and Chesapeake Bay
DPSs in the Northeast Region of the United States and the South Atlantic and Carolina DPSs in
the Southeast Region, received a final listing under the ESA on February 6, 2012 (77 FR 5880,
2012); (77 FR 5914, 2012). The GOM distinct population segment is listed as threatened while
the other four DPSs are listed as endangered. Although an earlier petition to list the Atlantic
sturgeon was submitted in 1997, the status review determined that the species did not meet the
requirements under the ESA at that time. However, in 1998, the Atlantic States Marine Fisheries
Commission (ASMFC) did amend the 1990 Atlantic Sturgeon Fishery Management Plan to
impose a 20 to 40-year moratorium on Atlantic sturgeon fisheries (Atlantic Sturgeon Status
Review Team, 2007). NMFS completed a second status review in 2007 and the Natural
Resources Defense Council (NRDC) petitioned NMFS to list the Atlantic sturgeon under ESA in
2009. This led to the current listing (NMFS, 19 Nov 2013).

On June 3, 2016, NMFS issued two proposed rules to designate critical habitat for the five
listed distinct population segments (DPSs) of Atlantic sturgeon found in U.S. waters (Gulf of

Maine, New York Bight, and Chesapeake Bay DPSs: 81 FR 35701; Carolina and South
Atlantic DPSs: 81 FR 36078).

iii. Population and Distribution

Summary of Distribution & Population Trends

Distinct Population | Range (Accordingto 77 FR 5580 | Current Spawning
Segment (DPS) & 77 FR 5914; Includes Location(s) — (NMFS,
watersheds (rivers and tributaries) | 2013b)

“as well as wherever these fish
occur in coastal bays and estuaries
and the marine environment”)

Gulf of Maine DPS Those spawned in watersheds from | Kennebec River; possibly
Maine/Canadian border — Penobscot River
extending southward to all
watersheds draining into Gulf of
Maine as far south as Chatham,

MA
New York Bight DPS | Those spawned in the watersheds | Hudson River & Delaware
that drain into coastal waters, River

including Long Island Sound, the
New York Bight, and Delaware
Bay, from Chatham, MA to the
Delaware-Maryland border of
Fenwick Island.

Chesapeake Bay DPS | Spawned in watersheds that drain | James River; possibly York
into the Chesapeake Bay and into River (NMFS, n.d.)(NMFS
coastal waters from the Delaware- | CB Fact Sheet)

Maryland border on Fenwick
Island to Cape Henry, VA
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Carolina DPS Spawned in watersheds from Roanoke, Tar-Pamlico,
Albemarle Sound southward along | Cape Fear, Waccamaw,
the southern Virginia, North and Pee Dee Rivers;
Carolina, and South Carolina Possibly in Neuse, Santee
coastal areas to Charleston Harbor | and Cooper Rivers

South Atlantic DPS | Spawned in watersheds of the ACE | ACE (Ashepoo, Combahee
(Ashepoo, Combahee, and Edisto) | and Edisto Rivers) Basin,
Basin southward along the South Savannah River, Ogeechee

Carolina, Georgia, and Florida River, Altamaha River, and
coastal areas to the St. Johns River, | Satilla River
Florida

On June 3, 2016, NMFS issued two proposed rules to designate critical habitat for the five
listed distinct population segments (DPSs) of Atlantic sturgeon found in U.S. waters (Gulf of
Maine, New York Bight, and Chesapeake Bay DPSs: 81 FR 35701; Carolina and South
Atlantic DPSs: 81 FR 36078).

Atlantic sturgeon were historically present in approximately 38 rivers in the United States
ranging from St. Croix, ME to Saint Johns River, FL; a historical spawning population was
confirmed for 35 of those rivers. Currently, Atlantic sturgeon are present in 35 rivers, and
spawning occurs in at least 20 of these rivers (Atlantic Sturgeon Status Review Team, 2007).
The species has been documented in several New England rivers, including the Penobscot,
Kennebec, Androscoggin, and Sheepscot Rivers in Maine; the Piscataqua River in New
Hampshire; the Merrimack River in NH and MA; the Taunton River in MA & RI; and the
Connecticut River in MA and CT (ASSRT 2007). Of these, a spawning population has only
been identified in the Kennebec River, although there is possible spawning in the Penobscot.
Atlantic sturgeon from all of those rivers, with the exception of the Taunton River and
Connecticut River, fall under the Gulf of Maine (GOM) DPS. Sturgeon from the Taunton and
Connecticut River would fall under the New York Bight (NYB) DPS.

As previously mentioned, the Action Area for this General Permit includes Massachusetts and
New Hampshire waters. The Action Area, as it relates to Atlantic sturgeon, can been further
narrowed to the waterways where the sturgeon exist: the Connecticut, Merrimack, Taunton and
Piscataqua Rivers and the coastal embayments and nearshore marine waters of Massachusetts
and New Hampshire. Atlantic sturgeon may be present in these waterbodies as follows:

1) Merrimack River: Atlantic sturgeon have been documented in the Merrimack River
(ASSRT). According to NMFS, spawning potentially occurs due to the presence of
features necessary to support reproduction and recruitment, and the estuary appears to be
used as a nursery area (Atlantic Sturgeon Status Review Team, 2007). Rearing of early
life stages and Young of Year occurs in nursery areas. Foraging occurs at the mouth of
the river and the lower islands ((RKM 0-12). Some known overwintering sites occur at
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2)

3)

4)

5)

RKM 14, 19, and 26.° Therefore, contact between subadult and adult (and potentially all
life stages of) of Atlantic sturgeon in the Merrimack River and the projected transient
RGP discharge plumes may occur.

Connecticut River: Research efforts have not specifically investigated the occurrence of
Atlantic sturgeon in the upper Connecticut River, which would include the MA-portion
of the river (Atlantic Sturgeon Status Review Team, 2007). According to Savoy (1996),
there have been occasional reports, sightings and capture of Atlantic sturgeon in the
Connecticut River, as far upstream as the area near the Holyoke Dam (150-300 cm), but
most are captured within tidal waters or freshwater in the lower part of the Connecticut
(Savoy, 1996). According to NMFS, captures strongly suggest that spawning is
occurring. Rearing occurs spring through fall in the lower 26 RKM. Adult and subadult
foraging occurs spring through fall in waters less than 50 meters in depth.® Therefore,
contact between subadults and adult (and potentially all life stages of) Atlantic sturgeon
in the Massachusetts reaches of the Connecticut River and the projected transient RGP
discharge plumes may occur.

Taunton River — According to the ASSRT, Atlantic sturgeon did spawn in the Taunton
River at the turn of the century (1900°s); A gill net survey was conducted in the River
during 1991 and 1992 to document the use of the system by sturgeon. Burkett and
Kynard (1993) determined that the system is used as a nursery area for Atlantic sturgeon
(Burkett & Kynard, 1993). According to NMFS, subadult and adult foraging is assumed
to occur wherever suitable forage is present.” Therefore, contact between subadult and
adult Atlantic sturgeon in the Taunton River and the projected transient RGP discharge
plumes may occur.

Piscataqua River— According to the ASSRT, few Atlantic sturgeon have been captured
in the Piscataqua River(Atlantic Sturgeon Status Review Team, 2007). Although the
Atlantic Sturgeon Status Review Team and NHFG biologists concluded that the Great
Bay Atlantic sturgeon population is likely extirpated, individuals from other populations
may forage in the Piscataqua River. Also, according to NMFS, spawning potentially
occurs in the Salmon Falls and Cocheco rivers based on the presence of features
necessary to support reproduction and recruitment, as well as the historic capture of an
adult female in spawning condition. Subadult and adult foraging is assumed to occur
wherever suitable forage is present.® Therefore, contact between subadults and adult (and
potentially all life stages of) Atlantic sturgeon in the Piscataqua River and the projected
transient RGP discharge plumes may occur.

Coastal Embayments and Nearshore Marine Waters

> GARFO Master ESA Species Table — Atlantic Sturgeon. National Marine Fisheries Service. Dated 4-28-2016.
b See footnote 5, above.
7 See footnote 5, above.
8 See footnote 5, above.
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It is generally understood that subadult Atlantic sturgeon are known to travel widely and enter
estuaries of non-natal rivers (77 FR 5880, 2012). Because this coastal migration is common, it is
likely that subadult and adult Atlantic sturgeon are found in coastal embayments and nearshore
marine water habitats of Massachusetts and New Hampshire. In June of 1981, one subadult
Atlantic sturgeon was captured by New Hampshire Fish and Game (NHFG) at the mouth of the
Oyster River in Great Bay (NH Fish and Game, 1981). Since 1990, the NHFG has not observed
or received reports of Atlantic sturgeon of any age-class being captured in the Great Bay Estuary
and its tributaries (Grout, 2006).

Subadults are known to travel widely and enter estuaries of non-natal rivers (77 FR 5880, 2012).
Therefore, there is substantial mixing throughout the marine range of Atlantic sturgeon and
coastal migration is common. Nonetheless according to 77 FR 5880, mixed stock analysis of
Atlantic sturgeon collected along the U.S. coast indicates that Atlantic sturgeon occur most
prominently in the vicinity of their natal river(s). Fish from the Gulf of Maine DPS are not
commonly taken as bycatch in areas south of Chatham, MA. Additional tagging results also
indicate that GOM DPS fish tend to remain within the waters of the Gulf of Maine and only
occasionally venture to points south. Based on this information, EPA believes that Atlantic
sturgeon from the Gulf of Maine (GOM) and the New York Bight (NYB) DPSs would most
frequently fall within the Action Area of this permit. However, EPA cannot exclude the
possibility that Atlantic sturgeon from any of the five DPSs may be present in the Action Area
waters. This reasoning follows a similar conclusion reached by NMFS as stated in a March 22,
2013 letter from NMFS Assistant Regional Administrator Mary Colligan to EPA Water Permits
Branch Chief Dave Webster regarding the New Hampshire MS4 NPDES permit (NMFS, 2013a).

Historically, each of the DPSs likely supported more than 10,000 spawning adults (Atlantic
Sturgeon Status Review Team, 2007). However according to the most recent status review, the
best available data support that current numbers of spawning adults for each DPS are one to two
orders of magnitude smaller than historical levels (Atlantic Sturgeon Status Review Team,
2007); 77 FR 5880). As only two abundance estimates are presently available for Atlantic
sturgeon riverine populations (Atlantic Sturgeon Status Review Team, 2007). The Hudson River
population in New York, which is part of the NYB DPS, was estimated to have 870 spawning
adult Atlantic sturgeon per year (Kahnle, Hattala, & McKown, 2007). The Altamaha River
population in Georgia, which falls under the South Atlantic DPS, has 343 spawning adults per
year (Schuller & Peterson, 2006). Other spawning populations within the U.S are likely to have
less than 300 adults spawning per year (Atlantic Sturgeon Status Review Team, 2007).

According to 77 FR 5880, the Hudson is presumably the largest reproducing Atlantic sturgeon
population. However, the final ruling indicated that all riverine populations of Atlantic sturgeon,
including those in the Northeast Region, are at reduced levels from those reported historically,
and are being exposed to significant threats that are ongoing and not being adequately addressed.
The final ruling by NMFS stated that there are indications of increasing abundance of Atlantic
sturgeon belonging to the GOM DPS, particularly in the following rivers in Maine: the Kennebec
River, Penobscot River, and more recently the Saco and Presumpscot Rivers (77 FR 5880, 2012).
This indicates that recolonization to rivers historically suitable for spawning may be occurring
(78 FR 69310, 2013).
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The projected dimensions of the discharge plume of any RGP outfall in coastal marine waters is
generally expected to be confined to the immediate estuarine areas or shoreline and only extend
out a minimal distance into the nearshore marine waters and a minimal distance downstream of
the discharge before complete mixing takes place. The expected distribution of Atlantic sturgeon
in marine waters in Massachusetts and New Hampshire has the potential to include the
immediate shallow marine waters, albeit less frequently. The subadult and adult life stages of
Atlantic sturgeon are expected to occur in these coastal areas. Therefore, contact between
foraging subadult and adult Atlantic sturgeon in nearshore marine waters and the projected
transient RGP discharge plumes may occur.

Iv. Population Risks and Stressors

Historically, commercial fishing and overharvesting of Atlantic sturgeon was the primary factor
that led to a wide-spread decline of their numbers. The Atlantic sturgeon is now managed under
a Fishery Management Plan, which is implemented by the Atlantic States Marine Fisheries
Commission (Atlantic States Marine Fisheries Commission, 1990). In 1998, the ASFMC also
instituted a coast-wide 20 to 40-year moratorium on the harvest of Atlantic sturgeon. This will
remain in effect until there are at least 20 protected age classes in each spawning stock of
Atlantic sturgeon (Atlantic Sturgeon Status Review Team, 2007).

According to the final rulings for the Atlantic sturgeon, the threats that continue to adversely
impact their abundance include bycatch in state and federally-managed fisheries, vessel strikes,
persistent, degraded water quality, habitat impacts from dredging, habitat impediments including
dams, and global climate change. The threat relevant to the proposed action includes:

1) Persistent, degraded water quality

Several of these threats for the Atlantic sturgeon coincide with those listed for the shortnose
sturgeon. Therefore, the explanations previously provided are still applicable. However, the
majority of these threats are not relevant to the proposed action. Further, since the Atlantic
sturgeon is listed as five distinct population segments, the relevant threats are not necessarily
present in the same area at the same time, nor are the effects identical. The section below
highlights some of the difference in stressors or risks to each of the five DPSs as relevant to the
proposed action.

Gulf of Maine DPS

All of the threats noted above apply to the GOM DPS. With respect to the proposed action, and
according to status review, poor water quality has been identified as one of the key risks
(Atlantic Sturgeon Status Review Team, 2007).

1) Many rivers in Maine, including the Androscoggin River, were heavily polluted in the
past from industrial discharges from pulp and paper mills (NMFS, 2013b). However as
stated in 77 FR 5880, water quality improvements have been made in the range of the
GOM DPS since the passage of the CWA. According to the most recent (fourth) edition
of the National Coastal Condition Report, the water quality index was listed as good to
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fair for waters in the Arcadian province of the Northeast; these are the waters north of
Cape Cod, MA (EPA, 2012).

New York Bight DPS

Persistent, degraded water quality also continues to pose risks to the NYB DPS (77 FR 5880,
2012).

1) Although the CWA has led to improvements in water quality, rivers in the NYB region,
including the Hudson and Delaware rivers, were heavily polluted from past industrial
discharges and sanitary sewer discharges (77 FR 5880, 2012).

The most recent (fourth) edition of the National Coastal Condition Report identified that
water quality was fair overall for waters in the Virginian province of the Northeast; this
consists of waters south of Cape Cod through the Chesapeake Bay (EPA, 2012). These
waters are quite vulnerable to the impacts of a highly populated and industrialized region.
There are pockets of poor water, particularly in areas including Great Bay, NH;
Narragansett Bay, RI; Long Island Sound; NY/NJ Harbor; the Delaware Estuary; and the
western tributaries of Chesapeake Bay (EPA, 2012). Various issues exist including
reports of low DO concentration in the summer and high ammonia-nitrogen levels in the
Taunton River, impacts from coal tar leachate in the Connecticut River, and lasting PCB
pollution in the Hudson River (77 FR 5880, 2012).

Chesapeake Bay DPS

Similar to the NYB DPS, degraded water quality continues to be a key threat to the Chesapeake
Bay DPS of Atlantic sturgeon (77 FR 5880, 2012).

1) Decreased water quality is a significant threat because the Chesapeake Bay system is
particularly vulnerable to the effects of nutrient enrichment and sedimentation from point
and non-point sources. A Total Maximum Daily Load for Nitrogen, Phosphorus, and
Sediments has been established, and a number of other efforts including NOAA’s 2010
Chesapeake Bay Protection and Restoration Final Strategy have also been initiated (77
FR 5880, 2012). According to the final listing for the CB DPS, water quality concerns
include especially low DO (as a result of the nutrient loadings) and a decrease in the
availability of clean, hard substrate for Atlantic sturgeon spawning habitat (77 FR 5880,
2012).

C. North Atlantic Right Whales (Eubalaena glacialis), Western
Stock — Endangered

Right whales are known to be the rarest of all large whale species, as well as the rarest of all
marine mammal species. As such, North Atlantic right whales have a species’ recovery priority
number of One (1) based on the criteria in the Recovery Priority Guidelines (NOAA Fisheries,
2012). Three species of right whales exist: The North Atlantic right whale (Eubalaena glacialis),
the North Pacific right whale (Eubalaena japonica), and the southern right whale (Eubalaena
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australis) (NMFS, n.d.). The North Atlantic right whale is the only species applicable to this
permit.

I. Life Stages and Activities

North Atlantic right whales are large baleen whales which feed on zooplankton, especially
copepods. Unlike other baleen whales, right whales are skimmers. This means that they feed by
continuously filtering prey through their baleen as they move through a patch of zooplankton
with their mouth open (NMFS, 2005). In the western North Atlantic, calving occurs between
December and March in the shallow, coastal waters of southeastern U.S. Females, in both the
northern and southern hemisphere, give birth to their first calf at the average age of nine years;
gestation lasts approximately 12 — 13 months (NMFS, 2005).

Feeding and nursery grounds, where nursing females feed and suckle, occur in New England
waters and north to the Bay of Fundy and Scotian Shelf (NMFS, 2005). Right whales are most
abundant in the coastal waters off Massachusetts, particularly Cape Cod Bay, between February
and April where they have been observed feeding predominantly on dense patches of copepods
(NMFS, n.d.); (NMFS, 2012).Much of the population is found in the Canadian waters in the
summer through fall (NMFS, 2005).

The location of some portion of the population during the winter months remains unknown, as
does any breeding area(s) for the whales (NMFS, 2005). Also although there is little data on the
longevity of these whales, it is believed that they live for at least 50 years (NMFS, n.d.).

il. Status

In June of 1970, the “northern right whale” (Eubalaena spp.) was originally listed under the
Endangered Species Conservation Act, the precursor to the ESA (35 FR 18319, 1970). Since the
Endangered Species Act was established in 1973, it has remained listed. In 2008, after NMFS
conducted a comprehensive review of the status of right whales in the North Atlantic and North
Pacific Oceans, they concluded that the right whales in the northern hemisphere were actually
two species: North Atlantic right whale (Eubalaena glacialis) and North Pacific right whale
(Eubalaena japonica) (73 FR 12021, 2008). The species is also designate as depleted under the
Marine Mammal Protection Act (MMPA).

NMFS approved a Final Recovery Plan for the Northern Right Whale, which included both the
North Atlantic and North Pacific right whales) in December of 1991. This identified actual and
potential factors that were impacting the northern right whale and provided recommendations to
reduce and/or eliminate threats to the species’ recovery. A revised recovery plan for the North

Atlantic right whale (Eubalaena glacialis) was published in 2005 (NMFS, 2005).

Critical Habitat was originally designated for the Northern Right Whale in 1994 (59 FR 28805,
1994).

iii. Population and Distribution
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Distribution

As previously mentioned, Western North Atlantic right whales generally range from their
calving grounds in the coastal waters of southeastern United States to their feeding and nursery
grounds in New England waters and the Canadian Bay of Fundy. According to the 2005
Recovery Plan, the distribution of whales seems to be tied to the distribution of their prey
(NMFS, 2005). In addition to the coastal waters of the southeast, research indicates that there
five other major habitats, or congregations, where Western North Atlantic right whales
frequently exist. These include: the Great South Channel; Georges Bank/Gulf of Maine; Cape
Cod and Massachusetts Bays; The Bay of Fundy; and the Scotian Shelf (NMFS, 2012).

Designated Critical Habitat

A wide range of human activities may impact the designated critical habitat including vessel
activities, fisheries, and possible habitat degradation through pollution, sea bed mining, and oil
and gas exploration (59 FR 28805, 1994).

Designated habitat for the Northern Right Whale includes two defined areas, namely Cape
Cod/Massachusetts Bays and The Great South Channel (GSC) in the Northeast and waters
adjacent to the coasts of George and the east coast of Florida in the Southeast US (SEUS) (59 FR
28805, 1994). The two designated areas in the Northeast serve as foraging habitats for the whales
while the designated area in the Southeast is known as a winter calving ground and nursery.

The following excerpt from the final rule of Designated Habitat describes the Great South
Channel (GSC):

The GSC is a large funnel-shaped bathymetric feature at the southern
extreme of the Gulf of Maine between Georges Bank and Cape Cod,
MA. The GSC is one of the most used cetacean habitats off the
northeastern United States (Kenney and Winn, 1986) ...The channel is
generally deeper to the north and shallower to the south, where it
narrows and rises to the continental shelf edge. To the north, the
channel opens into several deepwater basins of the Gulf of Maine. The
V-shaped 100m isobath effectively delineates the steep drop-off from
Nantucket Shoals and Georges Bank to the deeper basins...It is likely
that a significant proportion of the western North Atlantic right whale
population uses the GSC as a feeding area each spring, aggregating to
exploit exceptionally dense copepod patches (59 FR 28805, 1994).

Although the Great South Channel is off of the coast of Massachusetts, its significant distance
from any coastal facilities eligible under this permit precludes any adverse modification to this
habitat from RGP discharges.

However, the Action Area for this general permit (as it relates to the North Atlantic right whale)

does include the Massachusetts waters of Cape Cod Bay. In 59 FR 28805, Cape Cod Bay (CCB)
is described as:
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a large embayment on the U.S. Atlantic Ocean off of the state of
Massachusetts that is bounded on three sides by Cape Cod and the
Massachusetts coastline from Plymouth, MA, south. To the north,
CCB opens to Massachusetts Bay and the Gulf of Maine...The general
water flow is counter-clockwise, running from the Gulf of Maine south
into the western half of CCB, over to eastern CCB, and back into the
Gulf of Maine through the channel between the north end of Cape Cod
(Race Point) and the southeast end of Stellwagen Bank, a submarine
bank that lies just north of Cape Cod...The late-winter/early spring
zooplankton fauna of CCB consists primarily of copepods....The CCB
may occasionally serve as a calving area, but it is more recognized for
being a nursery habitat for calves that enter into the area after being
born most likely in, or near, the SEUS.

The projected dimensions of the discharge plume of any RGP outfall are expected to be confined
to the immediate shore and only extend out a minimal distance before complete mixing takes
place. The critical habitat is not considered to extend to the immediate shoreline of Cape Cod.
Contact between the critical habitat and the projected transient RGP discharge plumes is
extremely unlikely to occur. Therefore, no adverse modification to critical habitat is expected.

Stellwagen Bank, is also a designated critical habitat, which is located at the mouth of
Massachusetts Bay, between Cape Cod and Cape Ann. Since Stellwagen Bank is located
approximately 5 miles east of Gloucester, MA and 5 miles north of Provincetown, MA, EPA
believes that this distance would also preclude any contact between the discharges under this
permit and the critical habitat. Therefore, no adverse modification to critical habitat is expected.

Population

According to NMFS’ 2012 stock assessment of the western North Atlantic Right, the population
was estimated to be at least 444 individuals in 2009 (NMFS, 2012). This was based on the 1990-
2009 census of individual whales, identified using photo-identification techniques. The stock
assessment report emphasized that this was the minimum value of the population. Various
studies indicated there was a decline in the whales’ survival in the early 1980s and 1990s
(NMFS, 2012). However according to an analysis of the current minimum alive population
index, the geometric mean growth rate for the 1990-2009 period was 2.6% and there appears to
be a positive, albeit slowly, accelerating trend in population size (NMFS, 2012).

(\2 Population Risks and Stressors

Historically, the right whale population was brought to extremely low levels by commercial
whaling (59 FR 28805, 1994). According to the most recent recovery plan, other anthropological
activities, particularly ship collisions and entanglements in fishing gear are now the most
common causes of mortality in North Atlantic right whales (NMFS, 2005). From 2005 to 2009,
reports indicate that right whales had the greatest number of ship strike mortalities and serious
injuries compared other large whales in the Northwest Atlantic (NMFS, 2013b). Other potential
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threats include habitat degradation, contaminants, climate/ecosystem change, and
noise/disturbance from industrial activities and whale-watching activities (NMFS, 2005). Habitat
degradation and contaminants are among additional threats and are the threats relevant to the
proposed action.

1) Habitat Degradation: Pollution from human activities could possibly lead to habitat
degradation.

2) Contaminants in Whales: According to the 2005 recovery plan, contaminant data on
right whales have only been obtained from biopsy-derived samples (NMFS, 2005). Data
from only two studies are available and the data indicated a total PCB range of 80 to
1000 ng/g wet weights (in the parts per billion range) for right whales (Woodley, Brown,
Kraus, & Gaskin, 1991); (Moore, et al., 1998). Organic chemical contaminants are not
considered to be the primary factors in slowing the recovery of any stocks of large whale
species (O'Shea & Brownell, 1994).

EPA has determined that remediation activity discharges will have no effect on the north Atlantic
right whale because the distance between the localized, on-shore remediation activities and
minor, near-shore remediation activity discharges relative to the size of, and the high energy and
volume in the marine waters this species is likely to inhabit, precludes contact between
remediation activity discharges and this species, presently or in the future. As such EPA will not
consider this species further in this analysis.

d. Fin Whale (Balaenoptera physalus) - Endangered

I. Life Stages and Activities

The fin whale, another type of baleen whale, is larger and faster swimming than the humpback
and right whale (NMFS, 2010b); (NMFS, 2013b). They feed intensely in the summer and fast in
the winter while they migrate to warmer waters (NMFS, 2010b). The overall distribution and
movements of the fin whale may be based on the availability of its prey, which itself varies
depending upon the geographical location (International Whaling Commission, 1992); (NMFS,
2010b). The fin whale of the western North Atlantic preys on crustaceans (mainly euphausiids or
krill) and small schooling fish, including capelin, herring, and sand lance (Wynne & Schwartz,
1999); (Overholtz & Nicolas, 1979).

Little is known about the social and mating systems of fin whales (NMFS, 2013). Male fins
whales achieve sexual maturity at 6-10 years of age while females become sexually mature at 7-
12 years (Jefferson, Webber, & Pitman, 2008). However physical maturity is not attained for
either sex until approximately 25 years of age (NMFS, 2013).Conception is believed to occur in
tropical and subtropical areas during the winter months, and females give birth to a single calf
after approximately 11-12 months of gestation (Jefferson, Webber, & Pitman, 2008). It has been
estimated that the average calving interval is about 2 years (Christensen, Haug, & Oien, 1992).

il. Status
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The finback whale was originally listed under the Endangered Species Conservation Act of 1970
(35 FR 18319, 1970). It has maintained its listing as an endangered species when the Endangered
Species Act (ESA) went into effect in 1973.

iii. Population and Distribution

Fin whales have a wide distribution throughout the world and can be found in the Atlantic,
Pacific, and Southern Hemisphere (NMFS, 2010b). Although they inhabit a range of latitudes
between 20-75°N and 20-75 °S (Perry, DeMaster, & Silber, 1999), they are most commonly
found in the deep, offshore waters in temperate to polar latitudes (NMFS, 2013). As previously
mentioned in Section 3.6.1, fin whales do migrate seasonally. Unlike the more evident north-
south migration patterns of the humpback and right whales, the overall migratory pattern of fin
whales is more complex and not currently well defined (NMFS, 2013).

According to the recent Recovery Plan, the population structure of fin whales has not been
adequately defined and populations are often divided on an ocean basin level instead of strict
biological evidence (NMFS, 2010b). Two named subspecies of the fin whale exist: B. physalus
(Linnaeus 1758) in the North Atlantic and B. physalus quoyi (Fischer 1829) in the Southern
Hemisphere (NMFS, 2010b). It is generally believed that the populations in the North Atlantic,
North Pacific, and Southern Hemisphere rarely mix, if ever (NMFS, 2010b). Within the
aforementioned ocean basins, there are geographical populations of fin whales. In U.S. waters,
NMFS recognizes four MMA stocks: 1) the Western North Atlantic and the 2) Hawaii, 3)
California/Oregon/ Washington, and 4) Alaska (Northeast Pacific) stocks of U.S. Pacific waters
(NMFS, 2010b).

The fin whale is ubiquitous in the North Atlantic and occurs from the Gulf of Mexico and
Mediterranean Sea northward to the edges of the Arctic ice pack (Reeves, Silber, & Payne,
1998b). They are common in waters of the U.S. Atlantic Exclusive Economic Zone, mainly from
Cape Hatteras northward, up to Nova Scotia and the southeastern coast of Newfoundland
(NMFS, 2013c). During aerial surveys that were conducted from 1978-1982, fin whales
accounted for 46% of all large whales sighted over the continental shelf between Cape Hatteras
and Nova Scotia (Waring, Josephson, Maze-Folew, & Rosel, 2012).

Although fin whales in the central and eastern North Atlantic are most abundant over the
continental slope and on the shelf seaward of the 200 m isobaths (Rorvik, Jonsson, Mathisen, &
Jonsgard, 1976), those off the eastern United States are generally centered along the 100-m
isobaths with additional sighting spread out over shallower and deeper water (Kenney & Winn,
1986); (Hain, Ratnaswamy, Kenney, & Winn, 1992). An important feeding area for this species
was identified from the Great South Channel, along the 50 meter isobaths past Cape Cod,
Massachusetts, over Stellwagen Bank, and past Cape Ann to Jeffrey’s Ledge (Hain,
Ratnaswamy, Kenney, & Winn, 1992). Photo-identification studies in western North Atlantic
feeding areas, especially in Massachusetts Bay, have indicated a high rate of annual return by fin
whales to this feeding area (Seipt, Clapham, Mayo, & Hawvermale, 1990).

As mentioned earlier, the projected dimensions of the discharge plume of any RGP outfall are
expected to be confined to the immediate shore and only extend out a minimal distance before
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complete mixing takes place. The expected distribution of fin whales is not considered to include
the immediate shoreline of the shallow, near-coastal Gulf of Maine waters. Therefore, contact
between fin whales and the projected transient RGP discharge plumes is extremely unlikely to
occur.

Reliable and recent estimates of fin whale abundance are available for significant portions of the
North Atlantic Ocean, but neither for the North Pacific Ocean nor the Southern Ocean (NMFS,
2010b). There is insufficient data to determine population trends for the fin whale (Waring,
Josephson, Maze-Folew, & Rosel, 2012). Various estimates have been provided to describe the
current status of fin whales in western North Atlantic waters. However, the final 2012 stock
assessment report provided the best population estimate of 3,522 (CVV=0.27) for the western
North Atlantic stock. This is considered the best estimate because the number is derived from the
Canadian Trans-North Atlantic Sighting Survey (TNASS) which covered more of the fin whale
range than other surveys (NMFS, 2013c).

Although reliable estimates of current abundance for the entire Northeast Pacific (Alaska) are not
available, the final 2012 stock assessment report does provide a minimum estimate of 5,700
(Allen & Angliss, 2011). The best available estimate for the California/Oregon/Washington
stock is 3,044, which is likely to be an underestimate (Carretta, et al., 2011). Based on a 2002
line-transect survey, the best available estimate for the Hawaii stock is 174 (Carretta, et al.,
2011).

iv. Population Risks and Stressors

Historically, commercial whaling was the most significant threat to fin whales (NMFS, 2010b).
Although commercial whaling of the fin whale ceased in the North Pacific Ocean in 1976, in the
Southern Ocean in 1976, and in the North Atlantic Ocean in 1987 fin whales are still hunted
today in Greenland under the IWC’s “aboriginal subsistence whaling” scheme (NMFS, 2010b).
Therefore, whaling is no longer the most significant threat, but the potential that illegal whaling
and/or resumed legal whaling could adversely impact the fin whale population still exists today.

As with North Atlantic right and humpback whales, the most significant, known anthropologic
threats to fin whales include collisions with vessels and entanglement in fishing gear (NMFS,
2010b). Out of all species of large whales, it is believed that fin whales are most commonly
struck by large vessels (Laist, Knowlton, Mead, Collet, & Podesta, 2001). From 2005 — 2009, a
study documented 12 ship strikes (9 fatal) of North Atlantic fin whales and 14 confirmed
entanglements (2 fatal and 2 serious injuries) (Henry, Cole, Garron, & Hall, Mortality and
Serious Injury Determinations for Baleen Whale Stocks along the Gulf of Mexico, United States
and Canadian Eastern Seaboards, 2005-2009, 2011). Other threats to the fin whale include
potential reduction in prey abundance due to overfishing or climate change, acoustic trauma, and
habitat degradation. The threat relevant to the proposed action includes:

1) Habitat Degradation: According to the Recovery Plan for the fin whale, contaminants
and pollutants were listed as a low threat (NMFS, 2010Db). In a study by O’Shea and
Brownell (1995), concentrations of organochlorine and metal contaminants in the tissues
of baleen whales were low, and lower in fact that other marine mammal species.
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EPA has determined that remediation activity discharges will have no effect on the fin whale
because the distance between the localized, on-shore remediation activities and minor, near-
shore remediation activity discharges relative to the size of, and the high energy and volume in
the marine waters this species is likely to inhabit, precludes contact between remediation activity
discharges and this species, presently or in the future. As such EPA will not consider this species
further in this analysis.

e. Kemp’s Ridley Sea Turtle (Lepidochelys kempi) - Endangered

i Life Stages and Activities

The general life history pattern for Kemp’s ridleys is similar to that of other sea turtles, including
the loggerhead (Bolten, 2003). As summarized in the Kemp’s ridleys revised recovery plan, itS
life history can be categorized by three overall ecosystems: 1) Terrestrial zone — the nesting
beach where females lay eggs & eggs hatch; 2) Neritic zone — the nearshore marine environment
that includes the water surface to ocean floor, with water depths no greater than 200 meters; and
3) Oceanic zone — the open ocean environment, where water depths exceed 200 meters (NMFS
et al., 2011). This life history is also highlighted below:

Life Stages of Sea Turtles

Life Stage Zone
Adult/Egg/Hatchling | Terrestrial
Early Transitional Neritic
for Hatchling/Post-

Hatchling

Juvenile Oceanic
Juvenile Neritic
Adult Neritic

Female Kemp’s ridleys lay their nests on ocean beaches, primarily along a stretch of beach in
Rancho Nuevo, Mexico, from April through July each year (NMFS et al., 2011). The Kemp’s
ridleys tend to nest in large, synchronized aggregations, called arribadas, which may be
triggered by high wind speeds, especially north winds, and changes in barometric pressure
(Jimenez, Filonov, Tereshchenko, & Marquex, 2005). Females lay an average of 2-3 clutches per
season (Turtle Expert Working Group, 2000) and eggs typically take 45-58 days to hatch,
depending on temperatures (NMFS & USFWS, 2007)..

Once hatchlings leave the nesting beaches, they quickly enter the surf and swim offshore.
According to the revised recovery plan, not much is known about this ‘early transitional neritic’
phase in which the hatchling swims offshore and are associated with boundary currents, but
before they are transported into the open ocean. The juveniles then feed, presumably on
Sargassum seaweed or associated infauna, and develop in the ocean (NMFS et al., 2011).

After approximately 2 years of age, Kemp’s ridleys will transition to benthic coastal habitats of
the entire Gulf of Mexico and U.S. Atlantic coast and forage on benthic fauna, including a
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variety of crabs (NMFS & USFWS, 2007; Turtle Expert Working Group, 2000). This movement
represents the beginning of a new life stage, namely the juvenile developmental neritic stage
(NMFS et al., 2011). The habitat where these juvenile Kemp’s ridleys develop can be
characterized as somewhat protected, temperate waters, with a depth below 50 m (NMFS et al.,
2011). A variety of substrates have been documented as good foraging habitat and include
seagrass beds, oyster reefs, rock outcroppings, and sandy and/or mud bottoms (NMFS &
USFWS, 2007).

A large portion of the neritic juveniles resides in waters with temperatures that vary seasonally
(NMFS et al., 2011). For those juveniles that forage in the Northwest Atlantic, they do migrate
down the coast to more favorable (i.e.-warmer) overwintering sites when the water temperatures
begin to decline each year (NMFS et al., 2011). The timing of this emigration depends upon the
latitude of the foraging habitat, with earlier emigration in the more northern waters (NMFS et al.,
2011). The offshore waters south of Cape Canaveral have been identified as an important
overwintering area for seasonal migrants along the U.S. Atlantic coast (NMFS & USFWS,
2007). In the spring, Kemp’s ridleys residing in east-central Florida waters migrate northward
(NMFS & USFWS, 2007). As water temperatures continue to rise even farther northward,
juvenile Kemp’s ridleys and loggerheads continue their northward migration. By June, they
might appear in New England waters (NMFS et al., 2011).

Although adult Kemp’s ridleys occur primarily in the Gulf of Mexico, some are occasionally
found on the U.S. Atlantic coast (NMFS & USFWS, 2007). Common habitat for adults are
nearshore waters of 37 m or less that are rich in crabs and have a sandy or muddy bottom (NMFS
& USFWS, 2007).

il. Status

The Kemp’s ridley sea turtle was originally listed under the Endangered Species Conservation
Act of 1970 (35 FR 18319, 1970). It maintained its listing as an endangered species when the
Endangered Species Act (ESA) went into effect in 1973. NOAA Fisheries and USFWS, which
have joint jurisdiction for marine turtles, finalized the original recovery plan for Kemp’s ridley
turtles in the U.S. Caribbean, Atlantic and Gulf of Mexico in 1991 (NMFS, 2013). A revised bi-
national (U.S. and Mexico) Recovery Plan was finalized in 2011. Since the largest nesting area
occurs in Mexico, the Mexican government has played a critical role in the conservation of
Kemp’s ridley turtles. Since 1966, the Mexican government provided legal protection to the
turtles. They implemented a complete ban on taking any species of sea turtle on May 28, 1990
(NMFS, 2013). NOAA Fisheries and USFWS were jointly petitioned in February of 2010 to
designate critical habitat for Kemp’s ridley sea turtles for nesting beaches along the coast of
Texas and marine habitats in the Gulf of Mexico (WildEarth Guardians, 2010).

iii. Population and Distribution

The Kemp’s ridley is one of the least abundant of the world’s sea turtle species (NMFS, 2013b).
Kemp’s ridleys typically occur only in the Gulf of Mexico and the northwestern Atlantic Ocean,
from Florida to New England (NMFS et al., 2011). The majority of Kemp’s ridleys nest along a
single stretch of beach near Rancho Nuevo, Tamaulipas, Mexico or the nearby beaches of
Tepehuajes and Barra del Tordo (NMFS & USFWS, 2007); (NMFS et al., 2011). However, there

32



is a limited amount of nesting in the U.S, particularly in South Texas (NMFS et al., 2011). It is

not known what proportion of the Kemp’s ridley population migrates to U.S. Atlantic coastal
waters (NMFS & USFWS, 2007).

As mentioned earlier, the projected dimensions of the discharge plume of any RGP outfall are
expected to be confined to the immediate shore and only extend out a minimal distance before
complete mixing takes place. The expected distribution of Kemp’s ridley sea turtles is not
considered to include the immediate shoreline of the shallow, near-coastal Gulf of Maine waters.
Therefore, contact between Kemp’s ridley sea turtles and the projected transient RGP discharge
plumes is extremely unlikely to occur.

After emerging from the nest, hatchlings quickly enter the water to escape predators (NMFS et
al., 2011). Although there is a brief neritic stage for hatchling/post-hatchling, not much is known
of this transitional stage (NMFS et al., 2011). Post-hatchling Kemp’s ridleys are believed to be
carried by major oceanic currents and distributed predominantly in the Gulf of Mexico, but also
in the Northwest Atlantic (NMFS & USFWS, 2007). The juveniles feed, often on Sargassum
seaweed, and develop in the ocean (NMFS et al., 2011). After approximately 2 years of age,
Kemp’s ridleys will transition to benthic coastal habitats of the entire Gulf of Mexico and U.S.
Atlantic coast (NMFS & USFWS, 2007); (Turtle Expert Working Group, 2000). Data indicates
that developmental habitats for this life stage can occur in many coastal areas throughout the
aforementioned range, and that these habitats may shift depending upon the availability of
resources (Turtle Expert Working Group, 2000). Foraging areas along the U.S. coast include
Charleston Harbor, Pamlico Sound, Chesapeake Bay, Delaware Bay, and Long Island Sound,
North Carolina, as well as New York and New England (NMFS, 2013b). Adult Kemp’s ridleys
can be found in the coastal regions of the Gulf of Mexico and southeastern United States, but
they are typically rare in the northeastern U.S. waters of the Atlantic (Turtle Expert Working
Group, 2000).

According to the revised Recovery Plan for Kemp’s ridley turtles, the nesting population is
increasing exponentially, which may indicate that the population as a whole is increasing (NMFS
etal., 2011). Although the number of nesting females was estimated to be 40,000 in 1947, the
Kemp’s ridley population declined significantly through the mid-1980’s to fewer than 300
nesting females in the entire 1985 nesting season (Turtle Expert Working Group, 2000); (NMFS
etal., 2011). As previously stated, egg collection was historically an extreme threat to this
species’ population. However, the total number of nests at Rancho Nuevo and nearby beaches
started to increase in the mid-1980’s, with a 14-16% increase per year from 1988 — 2003 (NMFS
etal., 2011). In 2009 alone, the total number of nests recorded at Rancho Nuevo and adjacent
beaches exceeded 20,000, which represented approximately 8,000 nesting females (NMFS et al.,
2011). Although there is limited nesting in the United States, a record 195 nests were
documented in South Texas compared to only 6 in 1996 (NMFS et al., 2011). An updated
population model, which is based on the assumption that current survival rates within each life
stage remain constant, predicted a 19% per year population growth from 2010 — 2020 (Heppell,
et al., 2005); (NMFS et al., 2011).

iv. Population Risks and Stressors
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Like other species of sea turtles, threats to Kemp’s ridleys occur both on land (on nesting
beaches) and in the marine environment (NMFS, 2013b). Historically, the exploitation of eggs in
Mexico was a major factor in the decline of the Kemp’s ridley sea turtle nesting population
(NMFS & USFWS, 2007). Although poaching of eggs occasionally still takes place in Mexico,
there was a dramatic decrease since official beach protection started in 1966/67 (NMFS et al.,
2011).

The greatest threats to marine turtles, including Kemp’s ridleys include incidental capture in
fishing gear (from commercial and recreational fisheries), loss or destruction of nesting habitat,
cold-stunning, pollution, and climate change. The threat relevant to the proposed action includes:

1) Pollution: According to NMFS’s five-year review of Kemp’s ridleys, exposure to heavy
metals and other contaminants in the marine environment, including oil from spills or
pollutants from coastal runoff, are potential threats (NMFS & USFWS, 2007). Although
explicit effects on sea turtle have not been documented yet, toxins are capable of altering
metabolic activities, development, and reproductive capacity (NMFS et al., 2011).

EPA has determined that remediation activity discharges will have no effect on the Kemp’s
Ridley sea turtle because the distance between the localized, on-shore remediation activities and
minor, near-shore remediation activity discharges relative to the size of, and the high energy and
volume in the marine waters this species is likely to inhabit, precludes contact between
remediation activity discharges and this species, presently or in the future. As such EPA will not
consider this species further in this analysis.

f. Loggerhead Sea Turtle (Caretta caretta) — Northwest Atlantic
Ocean DPS - Threatened

I. Life Stages and Activities

As previously mentioned, the generalized life stages of loggerhead sea turtles are similar to the
life stages of other turtles, including Kemp’s ridley sea turtles (Heppell, Crowder, Crouse,
Epperly, & Frazer, 2003). Therefore, the phases discussed in the above section for life stages and
activities for Kemp’s ridleys, including those that occur in the terrestrial, neritic, and oceanic
zones, are applicable for this section, as well. However, recent studies have established that the
loggerhead’s life history is more complex than originally believed. According to a recent NMFS
Biological Opinion, research is showing that both adults and most likely neritic stage juveniles
continue to move between their oceanic and neritic environments rather than making discrete
development shifts between the two habitats (NMFS, 2013b). Neritic refers to the inshore marine
environment from the surface to the sea floor in which water depths do not exceed 200 meters.

Loggerheads nest on ocean beaches and sometimes on estuarine shorelines with suitable sand.
Females appear to prefer relatively narrow, steeply sloped beaches with coarse-grained sand
(NMFS & USFWS, 2008). In the Northwest Atlantic, the major nesting concentrations in the
U.S. are located from North Carolina through southwest Florida (Conant, et al., 2009). The table
below, which was taken from Table 3 of the Revised Recovery Plan, highlights some of the life
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history parameters and key values for loggerheads that nest in the U.S. (NMFS & USFWS,
2008).

Typical values of life history parameters for loggerheads nesting in the U.S.

Life History Parameter Data

Clutch size 100 — 126 eggs (Dodd 1988)

Clutch frequency (number of 3 — 5.5 nests (Murphy and Hopkins (1984);

nests/female/season) Frazer and Richardson (1985); Hawkes et
al. 2005; Scott 2006)

Nesting season Late April — early September

Hatching season Late June — early November

Age at sexual maturity 32-35 years (Melissa Snover, NMFS,
personal communication, 2005; See Table
A1-6)

Immediately after the hatchlings emerge from the nest, they are known to exhibit a period of
frenzied activity. They move from their nest to the surf, swim and are swept through the surf
zone, and continue swimming away from land for about 20-30 hours (NMFS & USFWS, 2008).
After this frenzied phases, post-hatchlings enter a transitional, neritic phrase where they inhabit
waters near the shoreline for weeks to months (NMFS & USFWS, 2008). These post-hatchlings
have been described as low-energy float and wait foragers that feed upon a variety of floating
items, including Sargassum seaweed (Witherington, Ecology of neonate loggerhead turtles
inhabiting lines of downwelling near a Gulf Stream front, 2002).

Juvenile loggerheads then enter into an oceanic stage during which they spend about 75% of
their time in the top 5 meters of the water column (Heppell, Crowder, Crouse, Epperly, & Frazer,
2003). Although the diet of these juveniles has not been studied extensively, they are known to
be largely carnivorous; they primarily eat sea jellies and hydroids, and occasionally other
organisms like snails, barnacles and crabs (NMFS & USFWS, 2008). After years of this phase,
the juveniles transition from the oceanic to the neritic zone. According to the 2008 Recovery
Plan, juvenile stage loggerheads in the North Atlantic commonly inhabit continental shelf waters
from Cape Cod Bay, MA south though Florida, The Bahamas, and the Gulf of Mexico (NMFS &
USFWS, 2008). North Atlantic subadults (as well as adults) are believed to eat a variety of
organisms, including benthic invertebrates such as mollusks and benthic crabs (Burke, Standora,
& SJ, 1993). Matrix models estimate that this neritic juvenile stage can last from 14 to 24 years
(Heppell, Crowder, Crouse, Epperly, & Frazer, 2003).

Although non-nesting adult loggerheads also inhabit the neritic zone, the habitat preference for
adults differs from that of juveniles (Conant, et al., 2009). Adults prefer shallow water habitats
with vast access to the open ocean, like Florida Bay, as compared to juveniles who more
frequently use enclosed, shallow water estuarine habitats with limited ocean access (Conant, et
al., 2009). Offshore, adults primarily inhabit continental shelf waters, from New York south
through Florida, The Bahamas, Cuba, and the Gulf of Mexico (NMFS & USFWS, 2008).
Loggerheads are known to make extensive seasonal migrations between foraging areas and
nesting areas (NMFS & USFWS, 2008).
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il. Status

On July 28, 1978, the loggerhead turtle was initially listed as a threatened species under the
Endangered Species Act throughout its range (43 FR 32800, 1978). In 2007, NMFS (which is the
lead agency for marine turtles) and the U.S. Fish and Wildlife Service (which is the lead
authority for the terrestrial areas/nesting beaches of sea turtles) completed a five-year status
review of loggerheads. The results of this review, as well as the second revision of the Recovery
Plan for the Northwest Atlantic Population, were published in 2009.

In September of 2011, NMFS listed 9 Distinct Population Segments (DPSs) of loggerhead sea
turtles under the ESA (76 FR 58868, 2011). Five DPSs were listed as endangered (North Pacific
Ocean, South Pacific Ocean, North Indian Ocean, Northeast Atlantic Ocean, and Mediterranean
Sea) while four DPSs were listed as threatened (Northwest Atlantic Ocean, South Atlantic
Ocean, Southeast Indo-Pacific Ocean, and Southwest Indian Ocean) (76 FR 58868, 2011)(. It
should be noted that the Northwest Atlantic DPS was one of two DPSs originally proposed as
endangered; however, it was eventually listed as threatened based on population abundance and
population trends (NMFS, 2013b).

In July of 2013, NMFS proposed the designation of critical habitat for the Northwest Atlantic
Ocean DPS of Loggerhead Sea Turtle (78 FR 43305, 2013). 36 occupied marine areas within the
Atlantic Ocean and the Gulf of Mexico, which contain “one or a combination of nearshore
reproductive habitat, winter area, breeding areas, and migratory corridors,” were proposed (78
FR 43305, 2013). None of the proposed marine areas are located within or near Massachusetts’
waters.

iii. Population and Distribution

Loggerhead sea turtles are the most abundant species of sea turtle found in U.S. coastal waters
(NMFS, 2013b). They occur throughout the temperate and tropic regions of the Atlantic, Pacific,
and Indian Oceans (Dodd, 1988). Neritic juvenile loggerheads in the Northwest Atlantic DPS
inhabit continental shelf waters from Cape Cod Bay, Massachusetts, south through Florida, The
Bahamas, Cuba, and the Gulf of Mexico (76 FR 58868, 2011). However, it should be noted that
their presence varies with the seasons due to the changes in water temperature (NMFS, 2013b).

Although some loggerhead sea turtles occur year round in ocean waters off North Carolina,
South Carolina, Georgia, and Florida, others begin to migrate to inshore waters of the Southeast
United States and also move up in the U.S. Atlantic coast as coastal water temperatures warm in
the spring (NMFS, 2013b). Loggerheads can appear in Virginia foraging areas as early as
April/May and on the most northern foraging grounds in the Gulf of Maine in June (Shoop &
Kenney, 1992). The trend is reversed in the fall as water temperatures cool (NMFS, 2013b).

As mentioned earlier, the projected dimensions of the discharge plume of any RGP outfall are
expected to be confined to the immediate shore and only extend out a minimal distance before
complete mixing takes place. The expected distribution of loggerhead sea turtles is not
considered to include the immediate shoreline of the shallow, near-coastal Gulf of Maine waters.
Therefore, contact between loggerheads and the projected transient RGP discharge plumes is
extremely unlikely to occur.
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According to the revised recovery plan, five recovery units were identified for the NWA DPS of

loggerheads (NMFS & USFWS, 2008). These recovery units, which are based on nesting

assemblages of the Northwest Atlantic DPS, are summarized below (NMFS & USFWS, 2008).

Nest counts can be used to estimate the number of reproductively mature females nesting

annually (NMFS, 2013b). In addition to listing the recovery units, the table also provides the

population status/trend for each recovery unit (NMFS & USFWS, 2008).

Description of Recovery Units of Northwest Atlantic DPS of Loggerheads &
Population Status/Trends

Recovery Unit

Geographic Location

Population Status/Trends

Northern Recovery Unit
(Represents northern-most
range)

Loggerheads originating
from nesting beaches from
Florida-Georgia border
through southern Virginia

From 1989-2008, total
annual nest averaged 5,215
nests with approximately
1,272 females nesting per
year (NMFS & USFWS,
2008).

Peninsular Florida
Recovery Unit (Largest
nesting assemblage for
NWA DPS)

Loggerheads originating
from nesting beaches from
the Florida-Georgia border
through Pinellas County of
West coast of FLR
(excludes islands west of
Key West)

From 1989-2007, total
annual nest averaged 64,513
nests with about 15,735
females nesting per year
(NMFS & USFWS, 2008).
From 1989-2008, overall
declining nesting trend of
26%

Dry Tortugas Recovery
Unit

Loggerheads originating
from nesting beaches
throughout islands located
west of Key West, FL

From 1995-2004 (excluding
2002), total annual nest
averaged 246 nests with
approximately 60 females
nesting per year (NMFS &
USFWS, 2008).

Northern Gulf of Mexico
Recovery Unit (Western
Extent of U.S. nesting
range)

Loggerheads originating
from nesting beaches from
Franklin County of
Northwest Gulf coast of FL
through Texas

Total annual nests from
1995-2007 averaged 906
nests with approximately
221 females nesting per
year (NMFS & USFWS,
2008).

Greater Caribbean
Recovery Unit

Loggerheads originating
from all other nesting
assemblages within the
Greater Caribbean

Only available estimate is
from Quintana Roo,
Yucatan, Mexico: range of
903-2,331 nest per year
from 1987-2001 (NMFS
and USFWS 2007a Get
source); Nesting has
declined since 2001 (NMFS
& USFWS, 2008).
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The 2008 Recovery Plan indicated that there had been a significant, overall nesting decline
within the Northwest Atlantic DPS based on standardized data collected prior to October of 2008
(NMFS & USFWS, 2008). However, with the addition of nesting data from 2008-2010, the trend
line has changed; although there is now a slight negative trend, the rate of decline is not
statistically different from zero (76 FR 58868, 2011).

In the summer of 2010, line transect aerial abundance surveys (from Cape Canaveral, FL to the
Gulf of St. Lawrence, Canada) and turtle telemetry studies were conducted along the Atlantic
coast as part of the Atlantic Marine Assessment Program for Protected Species (AMAPPS)
(NMFS NEFSC, 2011). The 2010 survey found a preliminary total surface abundance estimate
within the study area of about 60,000 loggerheads (or 85,000 if a portion of unidentified hard-
shelled sea turtles were included (NMFS NEFSC, 2011). The calculated preliminary regional
abundance estimate is about 588,000 loggerheads along the U.S. Atlantic coast, with an inter-
quartile range of 382,000 — 817,000 (NMFS NEFSC, 2011). However, these estimates are
considered very preliminary. It should be noted that population estimates for loggerhead sea
turtles (as with other turtle species) are difficult to determine, particularly because of their life
history characteristics (NMFS, 2013b).

(\2 Population Risks and Stressors

The threats outlined earlier in this document for Kemp’s ridley sea turtles are also applicable to
other sea turtles, including loggerheads. Therefore, they will not be repeated in detail again. It is
important to note that the factors that threaten sea turtles in the terrestrial zone (i.e.-on nesting
beaches) often differ from those that threaten the turtles in the neritic and ocean zones. The 2008
Recovery Plan emphasized that the highest priority threats for the Northwest Atlantic DPS of
loggerheads include Bycatch from fisheries, legal and illegal harvesting, vessel strikes, beach
erosion, marine debris entanglement/ingestion, oil pollution, light pollution, and predation by
native and exotic species. The threat relevant to the proposed action includes:

1) Oil pollution: Effects of oil pollution can occur in sea turtles at every life stage. Since
sea turtles surface to breathe several times an hour and many oils float, sea turtles can
repeatedly inhale and ingest oil, become covered in oil to the point of being impaired or
unable to swim, or lose habitat or prey that is killed or contaminated by oil. Inhaling and
swallowing oil can result in negative health effects, including hindering their overall
health, growth, and survival, irritating sensitive mucus membranes around the eyes,
mouth, lungs, and digestive tracts, and impacting organ function. Oil can become trapped
in sea turtles' esophageal papillaes, impeding breathing. Oil compounds such as
polycyclic aromatic hydrocarbons (PAHS) can be absorbed into vital organ tissues such
as the lungs and liver. Oil compounds can also cause reproductive effects, interfering
with development and survival. (NOAA Office of Response and Restoration, June 2016).

EPA has determined that remediation activity discharges will have no effect on the loggerhead
sea turtle because the distance between the localized, on-shore remediation activities and minor,
near-shore remediation activity discharges relative to the size of, and the high energy and volume
in the marine waters this species is likely to inhabit, precludes contact between remediation
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activity discharges and this species, presently or in the future. As such EPA will not consider this
species further in this analysis.

g. Leatherback Sea Turtle (Dermochelys coriacea) - Endangered

Although leatherback sea turtles are listed as endangered on the species level, existing recovery
plans are based upon population and management units within ocean basins. For example, the
Recovery Plan for Leatherback Turtles in the U.S. Caribbean, Atlantic, and Gulf of Mexico was
signed by NMFS and the USFWS in 1992, while the Recovery Plan for U.S. Pacific Populations
of Leatherback Turtle was signed in 1998. The recent five-year status review for leatherback
turtles also concluded that a Distinct Population Segment policy was recommended for
leatherbacks. Therefore, the section below will focus on leatherback sea turtles in the U.S.
Caribbean, Atlantic, and Gulf of Mexico because this includes the Action Area for this permit,
namely Massachusetts and New Hampshire waters.

i Life Stages and Activities

Leatherbacks are the largest living turtles and the only sea turtle that doesn’t have a hard bony
shell; instead, a leatherback’s carapace (top shell) is made of leathery, oil-saturated connective
tissue that lies above loosely interlocking dermal bones (NMFS & USFWS, 1992). Also unlike
other sea turtles which possess chewing plates that enable them to feed on hard-bodied prey,
leatherbacks have two tooth like projections that help them eat their diet of soft-bodied and
gelatinous organisms, including jellyfish and salps (Pritchard, 1971); (NMFS & USFWS, 1992).

Courtship and mating for leatherbacks is believed to occur in coastal waters adjacent to nesting
beaches and along migratory corridors (NMFS, 2013). Nesting beach habitat is generally
associated with deep water and strong waves and oceanic currents; however, leatherbacks will
also use shallow water with mud banks (Turtle Expert Working Group, 2007). Female
leatherbacks appear to prefer beaches with coarse-grained sand that are also free of rocks or
other abrasive substrates (Eckert, Wallace, Frazier, Eckert, & Pritchard, 2012); (NMFS &
USFWS, 2013). In the United States and Caribbean, female leatherbacks nest from March
through July (NMFS, 2013b). They nest frequently (ranging from 5 -7 nests per year) and
nesting occurs about every 2-3 years (Eckert, Wallace, Frazier, Eckert, & Pritchard, 2012);
(NMFS & USFWS, 2013) . During the nesting season, females will generally stay within 100 km
of the nesting beach. However, they also undergo long distances between nesting events to
forage in more temperate areas which support a high density of prey (Eckert, Wallace, Frazier,
Eckert, & Pritchard, 2012); (NMFS & USFWS, 2013).

Little is known about the early life history of leatherbacks from the time they are hatchlings until
they reach adulthood (NMFS & USFWS, 2013). However, one study found that leatherback
juveniles remain in waters warmer than 26°C until their curved carapace length (CCL) exceeds
100 cm; this suggests that the first part of a leatherback’s life is spent in tropical waters (Eckert
S., 2002).

Adult leatherbacks are highly migratory and believed to be the most pelagic of all sea turtles
(NMFS & USFWS, 1992). Based on evidence from tag returns and strandings in the western
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Atlantic Ocean, data suggests that adult leatherback sea turtles engage in routine migrations
between northern temperate and tropic waters (NMFS & USFWS, 1992). Although leatherbacks
primarily eat gelatinous organisms, they also ingest other prey including crustaceans, vertebrates,
and plants (Eckert, Wallace, Frazier, Eckert, & Pritchard, 2012). It is essential that leatherbacks
have access to areas of high food productivity because they must consume large amounts of such
food to meet their energy demands (Heaslip, Iverson, & Bowen, 2012).

il. Status

The leatherback turtle was originally listed under the Endangered Species Conservation Act of
1970 (35 FR 8491, 1970). It maintained its listing as an endangered species when the
Endangered Species Act (ESA) went into effect in 1973.

In 1988, NMFS designated critical habitat for leatherback turtles in the U.S. Virgin Islands,
specifically for the coastal waters adjacent to Sandy Point, St. Croix, USVI (44 FR 17710, 1979).
According to 44 FR 17710, courtship and mating for leatherbacks is believed to occur in these
coastal waters which are adjacent to nesting beaches. (The USFWS had already designated a 0.2-
mile-wide strip of land at Sandy Point Beach as critical habitat in 1978). Additional critical
habitat for endangered leatherback sea turtles was designated in 2012. This critical habitat is
located along the U.S. West Coast. It includes approximately 16,910 square miles and was
designated because of the abundant occurrence of prey species for leatherback sea turtles (77 FR
4170, 2012).

iii. Population and Distribution

Leatherback sea turtles are widely distributed throughout the world’s oceans, including the
Atlantic, Pacific, and Indian Oceans, as well as the Mediterranean Sea (Ernst & Barbaour, 1972).
These migratory sea turtles range farther than any other sea turtles (NMFS, 2013b). They also
have a distinct physiology with various thermoregulatory adaptations that allow leatherbacks to
tolerate colder water temperatures than other sea turtles (NMFS & USFWS, 1992). Therefore,
they can be found in foraging grounds as far north as Labrador in the Western North Atlantic
Ocean (NMFS & USFWS, 2013). Although leatherbacks are known as pelagic animals because
they live in the open ocean, they do forage in coastal waters, including those of the U.S.
continental shelf (NMFS, 2013b).

Leatherbacks nest on beaches in the tropics and sub-tropics and they forage into higher-latitude
sub-polar waters (NMFS & USFWS, 2013). Although nesting sites for leatherbacks exist around
the world, the largest nesting assemblages currently exist along the northern coast of South
America and in Western Africa (Turtle Expert Working Group, 2007). The most significant
leatherback nesting sites in the United States occur in the U.S. Virgin Islands (the
aforementioned Sandy Point Beach in St. Croix), Culebra in Puerto Rico, and along the east
coast of Florida (NMFS & USFWS, 2013). Tagging and satellite telemetry data indicate that the
leatherback turtles from these western North Atlantic nesting beaches use the entire North
Atlantic Ocean (Turtle Expert Working Group, 2007). For instance, leatherbacks that were
tagged in Puerto Rico, Trinidad, and the Virgin Islands have subsequently been found on U.S.
beaches of southern, mid-Atlantic, and northern states (NOAA, 2013).
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According to the five-year status review, migration patterns differ by region, depending upon the
local oceanographic processes, and several migration strategies may exist within breeding
populations (NMFS & USFWS, 2013). For leatherbacks in the Atlantic Ocean, some made
round-trip migrations from where they started through the North Atlantic Ocean heading
northwest to fertile foraging areas off the Gulf of Maine, Canada, and Gulf of Mexico; others
crossed the ocean to areas off western Europe and Africa; while others spent time between
northern and equatorial waters (NMFS & USFWS, 2013). Extensive research has been
conducted on Canadian waters, which has one of the largest seasonal foraging population of
leatherbacks in the Atlantic Ocean, as well as foraging areas off Massachusetts (particularly
Cape Cod Bay) (NMFS & USFWS, 2013). According to the 1991 Recovery Plan for
Leatherbacks in the U.S. Caribbean, Atlantic, and Gulf of Mexico, peak sightings for
leatherbacks foraging in Cape Cod Bay, Massachusetts took place in August and September
(Prescott, 1988); (NMFS & USFWS, 1992).

As mentioned earlier, the projected dimensions of the discharge plume of any RGP outfall are
expected to be confined to the immediate shore and only extend out a minimal distance before
complete mixing takes place. The expected distribution of leatherback sea turtles is not
considered to include the immediate shoreline of the shallow, near-coastal Gulf of Maine waters.
Therefore, contact between leatherback sea turtles and the projected transient RGP discharge
plumes is extremely unlikely to occur.

The five-year review also compiled the most recent information on abundance and population
trends for leatherback sea turtles in each of the ocean basins. The most recent population size
estimate for the North Atlantic alone is a range of 34,000 — 94,000 adult leatherback sea turtles
(Turtle Expert Working Group, 2007). However, it should be noted that it is particularly difficult
to monitor nesting population estimates and trends for adult female leatherbacks because they are
known to frequently nest on different beaches (NMFS, 2013). The table below summarizes the
results for only a select number of nesting assemblages, namely those nesting sites affiliated with
the United States.

Leatherback nesting Population Site Location Information

Location Data: Nests, | Years Annual Trend Reference
Females Number
u.S. Nests 1979 - 2008 | 63-754 Increase | (Steward, et al.,
(Florida) 2011)
Puerto Rico | Nests 1993 - 2012 | 395- 32 Decrease | C. Diez,
(Culebra) Department of
Natural and

Environmental
Resources of Puerto
Rico,,

unpublished data;
(Diez, et al., 2010);
(Ramirez-Gallego,
Diez, Barriento-
Munoz, White, &
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Roman, 2013)

Puerto Rico | Nests 1993 - 2012 | 131 -1,291 | Increase | C. Diez,
(other) Department of
Natural and

Environmental
Resources of Puerto

Rico,,
unpublished data;
United Nests 1986 - 2004 | 143-1,008 Increase | (Dutton, Dutton,
States Virgin Chaloupka, &
Islands Boulon, 2005);
(Sandy Point (Turtle Expert
National Working Group,
Wildlife 2007)
Refuge, St.
Croix)

Since overall increases were recorded for mainland Puerto Rico and St. Croix, U.S. Virgin
Islands, this might indicate that the decline of nests in Culebra might not be an actual loss to the
breeding population; instead, it might just represent a shift in nesting site (Diez, et al., 2010);
(Ramirez-Gallego, Diez, Barriento-Munoz, White, & Roman, 2013).

The 5-year review did observe contrasting population trends between the Atlantic, Pacific, and
Indian Oceans. For instance, leatherback nesting populations are declining dramatically in the
Pacific Ocean, yet appear stable (or are increasing) in many of the nesting areas of the Atlantic
Ocean and South Africa in the Indian Ocean (NMFS & USFWS, 2013). No long-term data is
available for nesting areas in West Africa (Turtle Expert Working Group, 2007). Many
hypotheses have been proposed to explain the disparate trend of leatherbacks in the Pacific
Ocean, including the variability in resource abundance (i.e.- prey) and distribution (NMFS &
USFWS, 2013). For example, the high reproductive output and consistent, high quality foraging
area in the Atlantic Ocean have likely contributed to their stable/recovering populations while
lower prey abundance and distribution in the Pacific Ocean might be leading to this population’s
decline (NMFS & USFWS, 2013).

(\2 Population Risks and Stressors

As with other sea turtles, both natural and anthropogenic threats impact the leatherback sea
turtles’ nesting and marine habitats. Two of the greatest threats to leatherbacks worldwide
include the collection of eggs and harvesting of turtles, and incidental capture in fishing gear in
artisanal and commercial fishing.

According to the most recent 5-year review of leatherback, additional threats include ingestion of
& Entanglement of Marine Debris, development along coastal areas, and climate change. These
threats are not expected to be associated with the proposed action.
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EPA has determined that remediation activity discharges will have no effect on the leatherback
sea turtle because the distance between the localized, on-shore remediation activities and minor,
near-shore remediation activity discharges relative to the size of, and the high energy and volume
in the marine waters this species is likely to inhabit, precludes contact between remediation
activity discharges and this species, presently or in the future. As such EPA will not consider this
species further in this analysis.

h. Green Turtle (Chelonia mydas) — Threatened or Endangered
Threatened for Most Populations; Endangered for breeding
populations in Florida & Pacific Coast of Mexico

i Life Stages and Activities

Similar to the Kemp’s ridley, loggerhead, and leatherback sea turtles, the green turtle uses three
distinct habitats throughout its lifetime. These include: 1) high-energy beaches for nesting
habitat, 2) convergence zones in the open (pelagic) ocean, and 3) relatively shallow, coastal
waters which serve as their benthic feeding grounds (NMFS & USFWS, 1991). According to the
five-year review for the green turtle, relatively recent research has started to increase the
understanding of the species, particularly during its time in the marine environment, but
numerous gaps still exist (NMFS & USFWS, 2007b). This is particularly true of the oceanic
phase of juvenile green turtles.

Mating occurs in the water off nesting beaches (NMFS & USFWS, 1991). Although the nesting
season for the green turtle depends upon the location of the nest, females from the Florida
breeding population generally nest between June and September, with the peak occurring in June
and July (NMFS, 2013). Florida green turtles nest approximately 3-4 times per season (Johnson,
1994) and have a mean of 136 eggs per nest (Witherington & Ehrhart, Status of reproductive
characteristics of green turtles (Chelonia mydas) nesting in Florida, 1989). Green turtles do
exhibit a strong fidelity to their natal beaches and females generally lay eggs every two to four
years (NMFS & USFWS, 1991).

As mentioned earlier, the projected dimensions of the discharge plume of any RGP outfall are
expected to be confined to the immediate shore and only extend out a minimal distance before
complete mixing takes place. The expected distribution of adult and juvenile green sea turtles is
not considered to include the immediate shoreline of the shallow, near-coastal Gulf of Maine
waters. Therefore, contact between green sea turtles and the projected transient RGP discharge
plumes is extremely unlikely to occur.

Hatchlings leave the beach and apparently move into convergence zones in the open ocean (Carr
A., 1986). Once they reach a certain size/age, they move to coastal foraging areas, which
includes both open coastline and protected bays (NMFS & USFWS, 2007b). The primary diet of
adult green turtles consists of marine algae and seagrass, although some populations also forage
on invertebrates (NMFS & USFWS, 2007b).
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Adult green turtles participate in breeding migrations between foraging grounds and nesting
areas every few years (Plotkin, 2003). They migrations can be extensive, ranging from hundreds
to thousands of kilometers (NMFS & USFWS, 2007b).

ii. Status

The green sea turtle was originally listed under the ESA on July 28, 1978. All populations of the
green sea turtle were listed as threatened, except for the Florida and Mexican Pacific coast
breeding populations which were listed as endangered (43 FR 32800, 1978). The waters
surrounding Culebra Island in Puerto Rico has been designated as critical habitat for the green
turtle, largely in part to the extensive amount of turtle grass present (63 FR 46693, 1998). Since
seagrasses, such as turtle grass, represent an important component of the diet of juvenile and
adult green turtles, these coastal waters provide important green turtle developmental habitat (63
FR 46693, 1998).

iii. Population and Distribution

Originally, the green sea turtle was abundant in tropical and subtropical regions throughout the
world (NMFS & USFWS, 2007b). Although the species have declined significantly from its high
historical numbers, green turtles are still believed to inhabit the continental coastal areas of more
than 140 countries (NMFS & USFWS, 2007b); (Groombridge & Luxmoore, 1989). Green turtles
are known to be high mobile and they partake in complex migratory behavior throughout their
lifetimes (Musick & Limpus, 1997); (Plotkin, 2003). Similar to the sea turtles mentioned earlier
in this document, a notable feature of the adult green turtle’s life history is the migration between
nesting sites and foraging areas (NMFS & USFWS, 2007b).

Below, information will be presented about green sea turtle nesting sites and discuss the breeding
population in Florida (which is the only nesting area that occurs in the United States). Green
turtles spend the majority of their lives in coastal foraging grounds which include both open
coastline and protected bays and/or lagoons, where prey species like marine algae and seagrass
are found (NMFS & USFWS, 2007b). So in addition to nesting sites in Florida, green turtles are
also found in US waters.

In the U.S. waters of the western Atlantic Ocean, large juvenile and adult green sea turtles can be
found (seasonally) in foraging and/or developmental habitats that stretch from Massachusetts to
Texas, including the Gulf of Mexico (NMFS & USFWS, 1991). Key feeding areas in the western
Atlantic Ocean also include the upper west coast of Florida, the Florida Keys, the northwestern
coast of the Yucatan Peninsula, and the aforementioned designated critical habitat near Culebra
Island in Puerto Rico (NMFS, 2013b); (NMFS & USFWS, 1991). Foraging areas for the green
turtle are also found throughout the Pacific Ocean and along the southwestern U.S. coast
(NMFS, 2013b). However, for the eastern North Pacific Ocean, green turtles most commonly
inhabit waters from San Diego south (NMFS & USFWS, 1991). The coastal waters of
northwestern Mexico are known to be a particularly important foraging region for turtles that
originate from mainland Mexico (NMFS & USFWS, 1991).

As previously mentioned, there has been a tremendous decline in the number of green turtles
worldwide compared to historical numbers which can largely be attributed to the overharvesting
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of eggs and adults (NMFS & USFWS, 2007b). After analyzing historical and recent population
trends for green turtles at 32 index nesting sites around the world, the Marine Turtle Specialist

Group reported a 48-65% reduction in the number of mature females that nested annually over

the past 100-150 years (NMFS, 2013).

The two largest nesting populations for the green sea turtle exist outside of the United States.
One nesting population where an average of 22,500 females nest per season occurs on
Tortuguero, which is located on the Caribbean coast of Costa Rica (NMFS, 2013). This is the
most important nesting concentration for green sea turtles in the western Atlantic (NMFS &
USFWS, 2007b). The other nesting population, where an average of 18,000 female green turtles
nest per season, can be found on Raine Island on Australia’s Great Barrier Reef (NMFS, 2013).

The most recent 5-Year review of the green turtle provided current nesting abundance for over
40 threatened and endangered nesting concentrations among 11 ocean regions throughout the
world (NMFS & USFWS, 2007b). Those ocean regions included Western-, Central-, and Eastern
Atlantic Ocean, Mediterranean Sea, Western-, Northern, and Eastern Indian Ocean, Southeast
Asia, and Western-, Central-, and Eastern Pacific Ocean. Of the eight nesting locations in the
Atlantic/Caribbean, all but one in the Eastern Atlantic Ocean, showed stable or increasing nest
count/abundance data (NMFS & USFWS, 2007b). (Although the nesting site at Bioko Island in
the eastern Atlantic Ocean might be decreasing, there was not sufficient data to determine a
meaningful trend (NMFS & USFWS, 2007b). Similarly, eight of the nine nesting locations in the
Pacific Ocean showed stable or increasing abundance trends (NMFS & USFWS, 2007b).

It should be noted that only one of the aforementioned nesting sites is located in the United
States. This is the ESA-endangered breeding population in the state of Florida. Although most
nesting occurs along a six county area in east central and southeast Florida, some occasional
nesting has also been documented in other parts of the state (NMFS & USFWS, 1991); (Meylan,
Schroeder, & Mosier, 1995). According to the five-year review of the green turtle, nesting data
collected during the 2000-2006 Statewide Nesting Beach Survey (SNBS) indicated that a mean
of approximately 5,6000 nests are laid annually in Florida (NMFS & USFWS, 2007b).
According to the Index Nesting Beach Survey (INBS) program, which has determined nesting
trends at a specific number of beaches since 1989 and is distinct from the SNBS initiative, there
has been an overall positive nesting trend for the Florida breeding population of green turtles
(NMFS & USFWS, 2007b).

The green turtle breeding population along the Pacific coast of Mexico is also listed as an
endangered population (43 FR 32800, 1978). The primary nesting concentration for this
population (also known as black turtles) is located at Colola — Michoacan in Pacific Mexico
(NMFS & USFWS, 2007b). According to the most recent five-year review, the annual mean
nests for the Colola, Michoacan site from 2000-2005 was 4,326 nests (NMFS & USFWS,
2007b).

iv. Population Risks and Stressors
Green sea turtles encounter many of the same natural threats to the terrestrial and marine

environments as loggerhead and Kemp’s ridley sea turtles (NMFS, 2013b). Therefore, the
explanations provided earlier still apply. Some of the threats, as outlined in the five-year review
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of the green turtle, include the collection of eggs and harvesting of turtles (for commercial and
subsistence use), coastal development including the construction of buildings, beach armoring,
and sand extraction, contamination from anthropogenic disturbances, fisheries bycatch,
particularly in nearshore artisanal fisheries gear, and climate change. The threat relevant to the
proposed action includes:

1) Contamination from anthropogenic disturbances: Contamination from herbicides,
pesticides, chemicals, and oil spills can directly threaten the coastal marine habitats,
including the seagrass and marine algae, upon which green sea turtles rely (NMFS &
USFWS, 2007b); (Lee Long, Coles, & McKenzie, 2000). Seagrass habitats are possibly
the most susceptible of all coastal marine habitats because these areas, often defined as
sheltered coasts with good water quality, are frequently at the downstream end of
drainages from human development (Waycott, Longstaff, & Mellors, 2005). Nutrient
over-enrichment caused by nitrogen and phosphorous from urban and agricultural run-off
can cause excess algal growth, which in turn can smother seagrasses and lower the
oxygen content of water (63 FR 46693, 1998).

Another real threat to green sea turtles includes disease, particularly fibropapillomatosis.
Although the specific cause(s) of this disease remains unknown, it causes small internal and
external tumors (fibropapillomas) on the soft portion of a turtle’s body (NMFS & USFWS,
2007b). Fibropapilloma tumors can impair green turtles’ ability to forage, breath, swim and this
could potentially lead to death (George, 1997). This disease was referenced in the Recovery Plan
for the U.S. Population of Atlantic Green Turtle as a threat, particularly for immature green
turtles (NMFS & USFWS, 1991). Also consistent with the risks stated above, the recovery plan
for the U.S. Atlantic population indicated that significant threats were coastal development,
commercial fisheries and pollution (NMFS & USFWS, 1991).

EPA has determined that remediation activity discharges will have no effect on the green sea
turtle because the distance between the localized, on-shore remediation activities and minor,
near-shore remediation activity discharges relative to the size of, and the high energy and volume
in the marine waters this species is likely to inhabit, precludes contact between remediation
activity discharges and this species, presently or in the future. As such EPA will not consider this
species further in this analysis.

4. Effects Determination

The environmental baseline, including water quality standards, numeric and non-numeric
effluent limitations and the high dilution considered in EPA’s effects determination for
remediation activity discharges, is provided in Part a of this effects determination. As previously
described, EPA has determined that remediation activity discharges will have no effect on north
Atlantic right whale, fin whale, Kemp’s Ridley sea turtle, loggerhead sea turtle, leatherback sea
turtle, and green sea turtle, and as such, these species are not discussed further in this analysis.
EPA has determined that remediation activity discharges may affect, but any effects will be
insignificant and/or discountable on the Atlantic sturgeon and shortnose sturgeon. Consequently,
EPA has concluded that the proposed action is not likely to adversely affect listed species. The
potential effects on the listed species including support for EPA’s determination that such
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potential effects are insignificant and/or discountable are provided in Part b of this effects
determination. Furthermore, EPA has determined that remediation activity discharges will have
no effect on designated critical habitat for north Atlantic right whale, and as such, this critical
habitat is not discussed further in this analysis. EPA has determined that remediation activity
discharges are not likely to adversely affect proposed critical habitat for Atlantic sturgeon. The
potential effects on proposed critical habitat including support for EPA’s determination that any
potential effects will be prevented or minimized such that remediation activity discharges are not
likely to adversely affect proposed critical habitat are provided in Part ¢ of this effects
determination. Further, EPA has provided reference to the determinations made for indirect
effects in Part d, and for interdependent and related actions in Part e of this effects determination.

a. Environmental Baseline

i Massachusetts Waterbodies and Surface Water Quality Standards

Section 305(b) of the Federal Clean Water Act codifies the process in which waters are evaluated
with respect to their capacity to support designated uses as defined in the Surface Water Quality
Standards (MassDEP, 2006). The Massachusetts Surface Water Quality Standards (SWQS)
define the goals for water quality in the Commonwealth of Massachusetts.

Class A waters are designated as a source of public water supply. Both Class A and Class SA
(for coastal and marine waters) provide excellent habitat for fish, other aquatic life and wildlife,
including for their reproduction, migration, growth and other critical functions, and for primary
and second contact recreation, irrespective of whether or not such activities are allowed
(MassDEP, 2006). Although the draft RGP includes certain effluent limitations applicable to
Class A and SA waterbodies, unless authorized on a case-by-case basis by MassDEP, discharges
to Class A and SA waters are excluded from the RGP.

Class B and Class SB waters are designated as a habitat for fish, other aquatic life, and wildlife,
including for their reproduction, migration, growth and other crucial functions, and for primary
and secondary contact recreation (MassDEP, 2006). The SWQS define a warm water fishery as a
waterbody in which the maximum mean monthly temperature generally exceeds 68° F (20° C)
during the summer months and which is not capable of sustaining a year-round population of
cold water aquatic life (MassDEP, 2006). Unless authorized on a case-by-case basis by
MassDEP, discharges to Class SB waters are authorized with no allowable dilution.

The Class B waterbodies in Massachusetts within the Action Area where listed species are
expected to occur include the Connecticut River, the Merrimack River and the Taunton River.
The Class SB waterbodies in Massachusetts within the Action Area where listed species are
expected to occur include the marine shoreline areas, including Cape Cod Bay and
Massachusetts Bay.

Table 1 below, summarizes the parameters for select MA SWQS. Massachusetts provides
narrative water quality standards for solids (in accordance with 314 CMR 4.05(3)(b)5, and
4.05(4)(b)5). The temperature and pH limits for the applicable surface water quality standards
are in accordance with 314 CMR 4.05(3)(b)2, and 4.05(4)(b)2, and 314 CMR 4.05(3)(b)3, and
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4.05(4)(b)3, respectively. The Commonwealth of Massachusetts’ surface water-quality standards
require the use of federal water-quality criteria where a specific (toxic) pollutant could
reasonably be expected to adversely affect existing or designated uses (314 CMR 4.05(5)(e)).
Parts 2.1 and 2.3 of the draft RGP provides the actual effluent limitations for sites in
Massachusetts, which incorporates numeric water quality standards for Massachusetts.

Table 1: Summary of Massachusetts Surface Water Quality Standards Relative to
Parameter Effluent Limitations: Class B, and Class SB

Parameter Class B Class SB
Inorganics (solids, toxic 314 CMR 4.05(3)(b)5. “Solids. | 314 CMR 4.05(4)(b)5.
pollutants) These waters shall be free from

floating, suspended and
settleable solids in
concentrations or combinations
that would impair any use
assigned to this Class, that
would cause aesthetically
objectionable conditions, or
that would impair the benthic
biota or degrade the chemical
composition of the bottom.”

314 CMR 4.05(5)(e) “Toxic Pollutants. All surface waters shall
be free from pollutants in concentrations or combinations that
are toxic to humans, aquatic life or wildlife.”

Non-Halogenated 314 CMR 4.05(3)(b)7. “Oil 314 CMR 4.05(4)(b)7.
Volatile Organic and Grease. These waters shall | 314 CMR 4.05(4)(b)8.
Compounds be free from oil, grease and

(petrochemicals, toxic petrochemicals that produce a

pollutants) visible film on the surface of

the water, impart an oily taste
to the water or an oily or other
undesirable taste to the edible
portions of aquatic life, coat
the banks or bottom of the
water course, or are deleterious
or become toxic to aquatic
life.”

314 CMR 4.05(3)(b)8. “Taste
and Odor. None in such
concentrations or combinations
that are aesthetically
objectionable, that would
impair any use assigned to this
Class, or that would cause
tainting or undesirable flavors
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in the edible portions of
aquatic life.”

314 CMR 4.05(5)(e)

Halogenated Volatile 314 CMR 4.05(5)(e)

Organic Compounds

(toxic pollutants)

Non-Halogenated Semi- | 314 CMR 4.05(3)(b)7. 314 CMR 4.05(4)(b)7.

Volatile Organic

Compounds 314 CMR 4.05(5)(e)

(petrochemicals, toxic

pollutants)

Halogenated Semi- 314 CMR 4.05(5)(e)

Volatile Organic

Compounds (toxic

pollutants)

Fuels Parameters 314 CMR 4.05(3)(b)7. 314 CMR 4.05(4)(b)7.

(petrochemicals, toxic 314 CMR 4.05(3)(b)8. 314 CMR 4.05(4)(b)8.

pollutants) 314 CMR 4.05(5)(e)

pH 314 CMR 4.05(3)(b)3. “pH. 314 CMR 4.05(4)(b)3. “pH.
Shall be in the range of 6.5 Shall be in the range of 6.5
through 8.3 standard units and | through 8.5 standard units and
not more than 0.5 units outside | not more than 0.2 units outside
of the natural background of the natural background
range” range.”

Temperature 314 CMR 4.05(3)(b)2. 314 CMR 4.05(4)(b)2.

“Temperature. a. Shall not
exceed 68°F (20°C) based on
the mean of the daily
maximum temperature over a
seven day period in cold water
fisheries, unless naturally
occurring. Where a
reproducing cold water aquatic
community exists at a naturally
occurring higher temperature,
the temperature necessary to
protect the community shall
not be exceeded and the
natural daily and seasonal
temperature fluctuations
necessary to protect the
community shall be
maintained. Temperature shall
not exceed 83°F (28.3°C) in
warm water fisheries. The rise

“Temperature. a. Shall not
exceed 85°F (29.4°C) nor a
maximum daily mean of 80°0F
(26.7°C), and the rise in
temperature due to a discharge
shall not exceed 1.5°F (0.8°C)
during the summer months
(July through September) nor
4°0F (2.2°C) during the winter
months (October through
June).”
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in temperature due to a
discharge shall not exceed 3°F
(1.7°C) in rivers and streams
designated as cold water
fisheries nor 5°F (2.8°C) in
rivers and streams designated
as warm water fisheries (based
on the minimum expected flow
for the month); in lakes and
ponds the rise shall not exceed
3°F (1.7°C) in the epilimnion
(based on the monthly average
of maximum daily
temperature).”

MA SWQSs also include turbidity, dissolved oxygen and several narrative standards necessary
to protect aquatic life. Part 2.2 of the draft RGP provides the actual non-numeric effluent
limitations for sites in Massachusetts, which incorporates the narrative water quality standards.
Part 2.4 provides additional State Permit Conditions, which Massachusetts determined were
necessary to meet their SWQSs. Part 2.5 of the draft RGP provides additional non-numeric
effluent limitations for sites in Massachusetts, including required best management practices
(BMPs) and special conditions, which include discharge prohibitions.

NMFS has noted principal causes of aquatic impairments in Massachusetts.® Table 2 below,
summarizes the principal causes.

Table 2: Summary of Principal Causes of Aquatic Impairments in Massachusetts
(Reporting Year 2012)

Agquatic Habitat Principal Causes of Impairment % of assessed waters
Rivers and Streams Fecal coliform 23
Escherichia coli 19
PCBs in fish tissue 14
Phosphorus, total 13
Dissolved Oxygen 13
Lakes, Reservoirs and Non-Native Aquatic Plants 48
Ponds Mercury in Fish Tissue 14
Eurasian Water Milfoil 14
Dissolved Oxygen 9
Excess Algal Growth 8
Bays and Estuaries Fecal coliform 100
PCBs in fish tissue 36
Other Cause 27

9 National Marine Fisheries Service Endangered Species Act Section 7 Consultation Biological And Conference
Opinion for EPA’s Multi-Sector General Permit for Stormwater Associated with Industrial Activity Pursuant to the
National Pollutant Discharge Elimination System; Table 10; March 19, 2015.
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Estuarine Bioassessments 17
Nitrogen, total 16

Of the causes of impairments listed above, remediation activity discharges are not likely to
contain parameters which are a principal cause of bacteria, nuisance aquatic plants, or pollutants
present because of atmospheric deposition. While remediation activity discharges are not likely
to contain nutrients, EPA will assess nutrients using the parameter ammonia nitrogen, to
determine if such discharges are a source of nutrients. Remediation activity discharges are
expected to have insignificant effects on dissolved oxygen levels, which is described further in
EPA’s effects analysis. Finally, while some legacy contaminants are potentially present in
remediation activity discharges (e.g., PCBs), those present are subject to effluent limitations
which are as stringent as or more stringent than aquatic life criteria for such contaminants. EPA
will continue to assess the additive, cumulative and/or synergistic effects of legacy contaminants
and dissolved oxygen impairments through toxicity testing, or, if necessary, additional
monitoring requirements.

ii. New Hampshire Waterbodies and Water Quality Regulations

The New Hampshire Surface Water Quality Regulations (Env-Wq 1700) define the goals for
water quality in the state of New Hampshire. According to the New Hampshire Statute (Chapter
485-A.8) regarding the classification of waters, there are 2 classes of surface waters for the state:
Class A and Class B waters.

Class A waters in New Hampshire shall be of the highest quality, and there shall be no discharge
of any sewage or wastes into waters of this classification. Class A waters are a potentially
acceptable water supply after adequate treatment. The State of New Hampshire does not allow
discharges to Class A waters under the RGP.

Class B waters shall be of the second highest quality and shall have no objectionable physical
characteristic. These waters are considered acceptable for fishing, swimming, and other
recreational purposes, and, after adequate treatment, for use as water supplies.

The Class B waterbodies in New Hampshire within the Action Area where listed species are
expected to occur include the Piscataqua River and the marine shoreline areas, including Great
Bay.

Table 3 below, summarizes the parameters for select NH WQRs. New Hampshire provides
narrative water quality standards for solids (covered under General Water Quality Criteria Env-
Wq 1703.03). Env-W(q 1703.13 and 1703.18 sets the applicable surface water quality standards
in New Hampshire for temperature and pH, respectively, while Env-Wq 1703.21 sets the water
quality criteria for toxic substances, which includes the inorganic parameters, non-halogenated
volatile organic compounds (VOCs), halogenated VOCs, non-halogenated semi-volatile organic
compounds (SVOCs), and halogenated SVOCs included in the RGP.
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Table 3: Summary of New Hampshire Surface Water Quality Regulations Relative

to Parameter Effluent Limitations: Class B

Parameter

Class B

Inorganics (solids,
toxic pollutants)

Env-Wq 1703.03 “General Water Quality Criteria.
(c) The following physical, chemical and biological
criteria shall apply to all surface waters:

(1) All surface waters shall be free from substances
in kind or quantity which:

a. Settle to form harmful deposits;

b. Float as foam, debris, scum or other visible
substances;

c. Produce odor, color, taste or turbidity which is not
naturally occurring and would render

it unsuitable for its designated uses;

d. Result in the dominance of nuisance species...
(3) Tainting substances shall not be present in
concentrations that individually or in combination
are detectable by taste and odor tests performed on
the edible portions of aquatic organisms.”

Env-Wq 1703.21 “Water Quality Criteria for Toxic
Substances.

(a) Unless naturally occurring or allowed under part
Env-Wq 1707, all surface waters shall be free

from toxic substances or chemical constituents in
concentrations or combinations that:

(1) Injure or are inimical to plants, animals, humans
or aquatic life; or

(2) Persist in the environment or accumulate in
aquatic organisms to levels that result in harmful
concentrations in edible portions of fish, shellfish,
other aquatic life, or wildlife which might

consume aquatic life.

(b) Unless allowed in part Env-Wq 1707 or naturally
occurring, concentrations of toxic substances in

all surface waters shall not exceed the recommended
safe exposure levels of the most sensitive surface
water use shown in Table 1703.1, subject to the notes
as explained in Env-Wq 1703.22...”

Non-Halogenated
Volatile Organic
Compounds (toxic
pollutants)

Env-Wq 1703.21

Halogenated Volatile
Organic Compounds
(toxic pollutants)

Env-Wq 1703.21

Non-Halogenated

Env-Wq 1703.21
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Semi-Volatile
Organic Compounds
(toxic pollutants)
Halogenated Semi- Env-Wq 1703.21
Volatile Organic
Compounds (toxic
pollutants)

Fuels Parameters Env-Wq 1703.21
(toxic pollutants)

pH Env-Wq 1703.18 (b) The pH of Class B waters shall
be 6.5 to 8.0, unless due to natural causes.

Temperature Env-Wq 1703.13 (b) Temperature in class B waters
shall be in accordance with RSA 485-A:8, 1l, and
VIII.

RSA 485-A:8 “VIIL In prescribing minimum
treatment provisions for thermal wastes discharged to
interstate waters, the department shall adhere to the
water quality requirements and recommendations of
the New Hampshire Fish and Game Department, the
New England Interstate Water Pollution Control
Commission, or the United States Environmental
Protection Agency, whichever requirements and
recommendations provide the most effective level of
thermal pollution control.”

NH SWQRs also include turbidity, dissolved oxygen and several narrative standards necessary to
protect aquatic life. Part 2.2 of the draft RGP provides the actual non-numeric effluent
limitations for sites in New Hampshire, which incorporates the narrative water quality standards.
Part 2.4 provides additional State Permit Conditions, which New Hampshire determined were
necessary to meet their SWQRs. Part 2.5 of the draft RGP provides additional non-numeric
effluent limitations for sites in Massachusetts, including required best management practices
(BMPs) and special conditions, which include discharge prohibitions.

NMFS has noted principal causes of aquatic impairments in New Hampshire.° Table 4 below,
summarizes the principal causes.

Table 4: Summary of Principal Causes of Aquatic Impairments in New Hampshire
(Reporting Year 2010)

Agquatic Habitat Principal Causes of Impairment % of assessed waters
Rivers and Streams Mercury 100

pH 20

Escherichia coli 7

10 See footnote 9, above.
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Dissolved Oxygen 4
Dissolved Oxygen Saturation 3
Lakes, Reservoirs and Mercury 100
Ponds pH 25
Non-Native Aquatic Plants 0.4
Dissolved Oxygen Saturation 0.4
Dissolved Oxygen 0.3
Bays and Estuaries Mercury 100
Dioxin 36
PCBs 27
Impaired Estuarine Biological 17
Assemblages
Nitrogen, total 16

Of the causes of impairments listed above, remediation activity discharges are not likely to
contain parameters which are a principal cause of bacteria, nuisance aquatic plants, or pollutants
present because of atmospheric deposition. While remediation activity discharges are not likely
to contain nutrients, EPA will assess nutrients using the parameter ammonia nitrogen, to
determine if such discharges are a source of nutrients. Remediation activity discharges are
expected to have insignificant effects on dissolved oxygen levels, which is described further in
EPA’s effects analysis. The draft RGP does not authorize the discharge of dioxin. Finally, while
some legacy contaminants are potentially present in remediation activity discharges (e.g., PCBs),
those present are subject to effluent limitations which are as stringent as or more stringent than
aquatic life criteria for such contaminants. EPA will continue to assess the additive, cumulative
and/or synergistic effects of legacy contaminants and dissolved oxygen impairments through
toxicity testing, or, if necessary, additional monitoring requirements.

iii. Numeric Effluent Limitations for Remediation Activity Discharges

EPA reviews every NOI that is submitted requesting coverage under the general permit and
coverage is not automatic. If EPA does not believe the effluent limitations and requirements of
the general permit will ensure that the remediation activity discharge will either have no effect or
any effects will be insignificant or discountable for listed species, EPA will not authorize the
discharge under this general permit. This section describes the numeric effluent limitations that
will be imposed on a remediation activity discharge when EPA determines a discharge is eligible
for authorization under this general permit.

The RGP is intended for minor discharges. That is, discharges authorized under this general
permit are expected to occur with low frequency (intermittent), small magnitude (low volume
limited to no more than 1.0 MGD, typically approximately 0.0072 MGD to 0.072 MGD), and
short duration (temporary or short-term, typically from 24 hours up to 12 months in duration). As
a result, EPA expects that remediation activity discharges will either have no effect or are not
likely to adversely affect listed species or their critical habitat, because effects will be
insignificant (so small they cannot be detected) or discountable (extremely unlikely to occur).
Because a limited amount of specific information is available regarding the effects of the
expected stressors on listed species (described in Part b of this section, below) and the location of
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future remediation activity discharges, EPA will impose numeric effluent limitations which
ensure water quality standards will be met at the point of discharge and that any exposure to the
discharge prior to full dilution would be extremely unlikely to occur or would have insignificant
and/or discountable effects for all discharges. Although EPA may consider State-approved
dilution when calculating effluent limitations, the permit does not allow mixing zones.
Therefore, the numeric effluent limitations are “end-of-pipe” effluent limitations. Applicants are
required to certify that the “end-of-pipe” effluent limitations will be met, as part of submitting
their NOI to request coverage under the general permit. Therefore, effluent limitations will
ensure the protection of aquatic life, including listed species.

The draft RGP uses both technology-based effluent limits (TBELS) as well as water-quality
based effluent limits (WQBELSs) for any parameter for which the TBEL may not meet numeric
or narrative water quality standards at zero dilution. For the majority of parameters included in
the RGP, the TBELSs are as stringent as or more stringent than applicable water quality criteria.
Where EPA determines that effluent limitations more stringent than TBELS are necessary to
attain or maintain State or Federal water quality standards (WQSs) for the protection of both
aquatic life and human health, EPA will impose WQBELSs, as required. Therefore, the numeric
effluent limitations are sufficiently stringent to ensure that State WQSs for the protection of both
aquatic life and human health are met. 8301(b)(1)(C) of the CWA. Further, the effluent
limitations established in the draft RGP will ensure protection of aquatic life and maintenance of
the receiving water as an aquatic habitat. EPA and/or the States may impose a more stringent
effluent limitation on a case-by-case basis, when appropriate, such as when a more stringent
effluent limitation is necessary to protect listed species or their critical habitat. Alternatively,
EPA may require an individual permit. EPA believes that this approach further protects the
aforementioned listed species and their critical habitat.

Where a remediation activity discharge is subject to WQBELSs in the 2016 RGP, EPA will
impose numeric effluent limitations based on aquatic life criteria, such as EPA’s National
Recommended Water Quality Criteria (NRWQC) for the protection of aquatic life. Where the
effluent limitation for a parameter included in the draft RGP is a WQBEL based on WQC for the
protection of aquatic life, EPA considers both acute and chronic WQC. Where aquatic life
criteria are not available, EPA considers numeric effluent limitations based on human health or
similar risk-based criteria, which, in the 2016 RGP, are generally based on EPA’s NRWQC for
the protection of human health for the consumption of organisms-only, drinking water standards
such as maximum contaminant levels (MCLs) under the Safe Drinking Water Act, and State-
adopted groundwater quality standards that apply conservative assumptions to derive risk-based
cleanup levels. As a result, WQBELSs ensure discharges meet WQSs established under Section
303 of the CWA.

Numeric effluent limitations for remediation activity discharges that are equivalent to human
health- and risk-based water quality criteria such as EPA’s drinking water standards, and State-
adopted groundwater quality standards are imposed near or below analytical minimum levels of
detection. Therefore, while human health and/or risk-based effluent limitations are not
specifically derived for the protection of aquatic life, such limitations are an appropriate proxy
because any potential effects to aquatic life at concentrations that could potentially occur near or
below analytical levels of detection cannot be meaningfully measured, detected or evaluated.
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The draft RGP authorizes discharges that may contain a variety of conventional, non-
conventional and toxic pollutants. These discharges are subject to effluent limitations or
monitoring requirements for effluent flow, pH, temperature, inorganic parameters (ammonia,
chloride, total residual chlorine (TRC), total suspended solids (TSS), 14 metals, cyanide), five
types of non-halogenated volatile organic compounds, 16 halogenated volatile organic
compounds, 12 non-halogenated semi-volatile organic compounds, two halogenated semi-
volatile organic compounds and five types of fuels parameters for discharges from sites based on
the type of remediation activity and the receiving water of the discharge. Table 3 presents a
complete list of the parameters covered under the RGP and the effluent limitations or monitoring
requirements established. Any single discharge authorized under the RGP is likely to contain
only a small combination of these potentially present pollutants.

Table 3: Effluent Limitations and Monitor-Only Requirements Included in the Draft RGP

Parameter Effluent Limitation'?
TBEL3 | WQBEL*
a. Inorganics
Ammonia Report mg/L
Chloride Report pg/L
. . FW= 11 pg/L
Total Residual Chlorine 0.2 mg/L SW= 7.5 g/l
Total Suspended Solids 30 mg/L
Antimony 206 ug/L 640 ug/L
Arsenic 104 pg/L ngvi %g Bg;::
FW=0.25 pg/L
Cadmium 10.2 pg/L SW= 8.8 pg/L in MA
SW=9.3 ug/L in NH
. FW= 74 pg/L
Chromium I1I 323 ug/L SW= 100 pg/L
Chromium VI 323 ug/L ng écl) ﬁg;::
FW=9 pg/L
Copper 242 ug/L SW= 3_1“3g n
Iron 5,000 pg/L FW = 1,000 pg/L
FW= 2.5 ug/L
Lead 160 pg/L SW=8.1 pg/L
FW=0.77 pg/L
Mercury 0.739 pg/L SW=0.94 pg/L
. FW= 52 pg/L
Nickel 1,450 pg/L SW= 8.2 g/l
Selenium 235.8 pg/L ZVV\\//:: 575 ESI/IE
Silver 35.1 pg/L ngvz ig Eg;t
Zinc 420 pg/L FW= 120 pg/L
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Parameter Effluent Limitation®?
SW= 81 ug/L

. FW =5.2 ug/L
Cyanide 178 mg/L SW = 1.0 pg/L
b. Non-Halogenated
Volatile Organic
Compounds
Total BETX 100 pg/L
Benzene 5.0 pg/L
1,4 Dioxane 200 pg/L
Acetone 7.97 mg/L
Phenol 1,080 yg/L | 300 pg/L
c. Halogenated Volatile
Organic Compounds
Carbon Tetrachloride 44pg/lL | 1.6pg/llin MA
1,2 Dichlorobenzene 600 ug/L
1,3 Dichlorobenzene 320 pg/L
1,4 Dichlorobenzene 5.0 pug/L

Total dichlorobenzene

763 ug/L in NH

1,1 Dichloroethane 70 pg/L

1,2 Dichloroethane 5.0 pug/L

1,1 Dichloroethylene 3.2 ug/L

Ethylene Dibromide?’ 0.05 pg/L

Methylene Chloride 4.6 pg/L

1,1,1 Trichloroethane 200 pg/L

1,1,2 Trichloroethane 5.0 pg/L
Trichloroethylene 5.0 pg/L
Tetrachloroethylene 5.0 ug/L | 3.3 ug/Lin MA
cis-1,2 Dichloroethylene 70 pg/L

Vinyl Chloride 2.0 pg/L

d. Non-Halogenated Semi-

Volatile Organic

Compounds

Total Phthalates 190 ug/L EVWV _ 22 Egﬁt :2 Hn
Diethylhexyl phthalate 101 pg/L 2.2 ug/L
L?;?L;irg‘;py'df:!gfg;:'; 1.0 g/l As Individual PAHSs
Benzo(a)anthracene 0.0038 ug/L
Benzo(a)pyrene 0.0038 pg/L
Benzo(b)fluoranthene 0.0038 ug/L
Benzo(k)fluoranthene As TOFE?AI\I_? roup | 0.0038 ug/L
Chrysene > 0.0038 pg/L
Dibenzo(a,h)anthracene 0.0038 ug/L
Indeno(1,2,3-cd)pyrene 0.0038 pg/L
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Parameter

Effluent Limitation?

Total Group Il Polycyclic

tert-Amyl Methyl Ether

Aromatic Hydrocarbons 100 g/l

Naphthalene 20 pg/L

e. Halogenated Semi-

Volatile Organic

Compounds

Total Polychlorinated

Biphenyls 0.000064 pg/L

Pentachlorophenol 1.0 po/L

f. Fuels Parameters

Total Petroleum

Hydrocarbons 5.0 mg/L

Ethanol Report mg/L

Methyl-tert-Butyl Ether 70 pg/L | 20 ug/L in MA
i 120 pg/L in MA

tert-Butyl Alcohol 40 pg/L in NH

90 pg/L in MA

140 pg/L in NH

Effluent Flow

Not to exceed 1.0 MGD

Class B: 6.5t0 8.3 in MA

pH 6.5t0 8.0 in NH
Class SB: 6.5t0 8.5 in MA
Class B: <68°F for cold water fishery
Temperature <83°F for warm water fishery

Class SB: <85°F in MA

Table 3 Footnotes:

1 The following abbreviations are used in Table 2, above:
4TBEL =technology-based effluent limitation
b \WQBEL = water quality-based effluent limitation

“mg/L = milligrams per liter
davg = average

¢ ug/L = micrograms per liter
"FW = freshwater

9SW = saltwater

2 The effluent limitation and/or monitor-only requirement for any parameter listed applies to any
site when the given parameter is present in discharges from that site. The effluent limitations and
monitor-only requirements for certain parameters also apply to the different types of sites

covered under the RGP, regardless if a parameter has been measured in discharges.

3 For any parameter with a single effluent limitation, that effluent limitation applies to a site if
that parameter is applicable to that site. For any parameter with both a TBEL and a WQBEL, the

TBEL applies to a site, at a minimum, if that parameter is applicable to that site.
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4 For any parameter with both a TBEL and a WQBEL, the WQBEL applies to a site if: 1) the
applicant determines the WQBEL for a parameter calculated in accordance with Appendix V or
VI applies; or 2) EPA or the appropriate State determines that a WQBEL is necessary to meet
State WQSs. The calculation of WQBELSs shall be as follows: 1) A dilution factor may be used
to calculate the WQBEL for a parameter, if allowable and approved by the appropriate State
prior to the submission of the Notice of Intent to EPA; 2) The calculations are completed in
accordance with the instructions provided in Appendix V for sites located in Massachusetts or
Appendix VI for sites located in New Hampshire; 3) The WQBEL calculations are included in
the Notice of Intent submitted to EPA; and 4) The calculated WQBEL is confirmed by EPA in
writing. In the event of a calculation error, the operator will be informed of any corrected
WQBEL when notified of permit coverage by EPA. EPA anticipates providing additional
resources to assist applicants in following the calculation methodologies for effluent limitations
in Appendix V for sites in Massachusetts and Appendix V1 for sites in New Hampshire.

Applicants are required to include the calculated WQBELSs that apply to their discharge in the
NOI submitted to EPA, which EPA will confirm, or revise, if necessary. While metals limitations
are generally included on the basis of dissolved metal in the water column and at an assumed
hardness when a metal WQBEL is hardness-dependent, applicants must calculate the WQBELS
that apply to their discharges using site-specific data, including site-specific hardness in
accordance with State water quality standards, and receiving water concentrations of persistent
pollutants (e.g., metals). Following the calculation methodology provided in the 2016 RGP, a
WQBEL is adjusted for: 1) effluent and receiving water flow (i.e., the ratio of which is used to
derive a dilution factor); 2) actual effluent and receiving water hardness (i.e., if a parameter is
hardness-dependent); and 3) existing concentrations of these parameters in the receiving water (if
appropriate). These conditions affect the allowable instream concentrations of the limited
parameters and ensure any cumulative effects are considered.

Again, EPA carefully reviews each NOI submitted for coverage under the RGP. If any concerns
are raised as a result of the site-specific information included in the NOI, EPA may request
additional information from the operator, require an individual NPDES permit, or deny permit
coverage. If applicable, EPA will also consult with the appropriate federal agency to determine
how best to proceed. If a concern is specifically related to a listed species or the
proposed/designated critical habitat of such species identified in this assessment, EPA will
contact NMFS.

iv. Non-Numeric Effluent Limitations and Other Special Conditions for
Remediation Activity Discharges

(1) Limitations on Coverage Which Pertain to Listed Species or their Critical
Habitat

The draft RGP specifically excludes coverage under the RGP for discharge(s) that are likely to
jeopardize the continued existence of listed threatened or endangered species or the critical
habitat of such species. EPA also excludes coverage under the RGP for discharges to certain
waters that results in additional protection for listed species and their critical habitat. The
following discharges, which both directly and indirectly provide protection for listed species and
their designated/proposed critical habitat, are expressly excluded from coverage under the RGP:
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1) Discharges to Outstanding Resource Waters in Massachusetts and New Hampshire:

2) Discharges to Class A waters in New Hampshire, in accordance with RSA 485A:8, | and
Env-Wq 1708.06.

3) Discharges that are likely to adversely affect any species listed as endangered or
threatened under the Endangered Species Act (ESA) or result in the adverse modification
or destruction of habitat that is designated as critical under ESA.

4) Discharges whose direct or indirect impacts do not prevent or minimize adverse effects
on any designated Essential Fish Habitat (EFH).

5) Discharges to Ocean Sanctuaries in Massachusetts, as defined at 302 CMR 5.00.

6) Discharges to a river designated as a Wild and Scenic River, except in accordance with
16 U.S.C. 1271 et seq.

(2) Special Eligibility Determinations Which Pertain to Listed Species or
their Critical Habitat

Discharges that are likely to adversely affect any species listed as endangered or threatened
under the Endangered Species Act (ESA), including prohibited incidental take, are not eligible
for coverage under this general permit. EPA reviews every NOI that is submitted requesting
coverage under the general permit, makes a determination of coverage, and issues an
authorization to discharge to each operator in writing. Every NOI received under the RGP is
posted for a minimum of seven (7) days on EPA’s RGP website to provide for public comment.
EPA reviews the information related to endangered species under the jurisdiction of NMFS
required in the NOI (i.e., if the discharge is located in the Connecticut, Merrimack, Piscataqua or
Taunton Rivers, if the discharge is to saltwater, and whether there has been previous formal or
informal consultation with NMFS) to determine eligibility under the general permit. If EPA
determines that a discharge is likely to adversely affect any listed species, or may result in the
take of a listed species, EPA will not authorize the discharge under this general permit, unless
take has been authorized under the ESA of 1973, as amended, through a separate permit pursuant
to ESA section 10(a)(1)(A) or ESA section 10(a)(1)(B), or take is exempted through an
Incidental Take Statement included in an Opinion from the NMFS for that site.

Further, sites that are located in areas in which listed endangered or threatened species may be
present are not automatically covered under this general permit. Sites located in Massachusetts
and New Hampshire that are seeking coverage under this general permit must certify compliance
with the requirements of this permit related to threatened and endangered species and critical
habitat under the Endangered Species Act. The special eligibility determinations that apply to all
applicants are included in Part 1.4 and Appendices | and IV of the draft RGP. Every applicant
must certify that the proposed discharge to be covered is eligible for coverage under the general
permit, including certification of ESA eligibility, in the NOI submitted to EPA. All applicants
must respond to all questions pertaining to ESA included in the suggested NOI format (see
Appendix IV, Part | of the draft RGP). Applicants who cannot certify compliance with the ESA
requirements or the eligibility requirements of the general permit must contact EPA to determine
if eligibility for an individual NPDES permit is possible or to discuss other possible options for
the proposed discharge. EPA may also require individual permits be issued if actual
environmental conditions (including the preservation of endangered species) are not adequately
addressed by this general permit.
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EPA will consult with NMFS for new discharges when necessary to ensure that the listed species
and critical habitat under their jurisdiction are not adversely affected by the proposed discharge
to ensure that the terms of the RGP adequately support a finding that the discharge has no effect
or is not likely to adversely affect listed species in the action area, will prevent the take of listed
species, and will have no effect or will prevent or minimize adverse effects on
designated/proposed critical habitat due to remediation activity discharges.

Sites seeking coverage under this general permit also have an independent ESA obligation to
ensure that their discharges do not result in any prohibited “take” of listed species. Appendix I of
the draft RGP requires sites located in an area where endangered and threatened species are
present and incidental take is possible to obtain an ESA section 10 permit (Incidental Take
Permit) or complete formal consultation under ESA section 7 prior to submitting a NOI for RGP
coverage. Applicants that are unsure whether to pursue a section 10 permit or a section 7
consultation for takings protection are instructed to confer with the NMFS. Therefore, take of a
threatened or endangered species resulting from discharges or discharge-related activities under
the RGP is only authorized when: 1) Take has been authorized under the ESA of 1973, as
amended, through a separate permit pursuant to ESA section 10(a)(1)(A) or ESA section and
10(a)(1)(B); or 2) Take is exempted through an Incidental Take Statement included in an
Opinion for a specific RGP site.

(3) Special Conditions for Remediation Activity Discharges
In addition to the non-numeric and numeric effluent limitations aforementioned, the draft RGP
also contains several special conditions. First, the RGP retains requirements for permittees to
develop, implement, and maintain a Best Management Practices (BMP) Plan and to document
how both the non-numeric technology-based and numeric effluent limitations are being met
through the selection, design, installation, and implementation of control measures (including
BMPs).

Second, the RGP requires specific BMPs of all permittees, including a requirement that operators
utilize pollution control technologies (i.e., treatment systems) if the end of pipe effluent
limitations will not be met. The specific BMPs of all permittees are as follows:

1) An Effluent Flow BMP that requires flow control measures be used to prevent
discharge(s) in exceedance of the design flow of the discharge (i.e., the maximum flow
through the component with the lowest limiting capacity).

2) A Preventative Maintenance BMP that requires documented procedures and protocols, a
maintenance schedule and records of completion to ensure all control measures, including
all treatment system components and related appurtenances used to achieve the
limitations in the general permit remain in effective operating condition and do not result
in leaks, spills, and other releases of pollutants.

3) A Site Management BMP that requires control measures and management practices to
ensure proper management of solid and hazardous waste, minimize run-on and runoff and
prevent any erosion, stream scouring, or sedimentation caused directly or indirectly by
the discharge and/or which contributes additional pollutants.

4) A Pollutant Minimization BMP that requires identification and assessment of the type
and quantity of pollutants, a description of control measures used to ensure dilution is not
used as a means to achieve permit effluent limitations and selection, design, installation
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and proper operation and maintenance of pollution control technologies, when necessary
to achieve the limitations and requirements in this general permit.

5) An Administrative Controls BMP that requires documentation, procedures, schedule
and/or records of site security, employee training, corrective action and routine
inspections.

6) A Quality Assurance/Quality Control (QA/QC) BMP that requires a description of
monitoring requirements, sampling locations, test method and minimum level
requirements, data validation and reporting requirements and a schedule for review of
monitoring results.

7) Materials Management BMP that requires practices and/or control measures pertaining to
good housekeeping, material compatibility, chemical and additive use, and leaks, spills,
or other release containing a hazardous substance or oil.

Third, The RGP retains restrictions on discharges of chemicals and additives that are commonly
used during remediation activities or for treatment directly that could be present in discharges.
The purpose of this requirement is to prevent or minimize the concentration of pollutants
(biological, chemical and physical) in the wastewater discharged to surface waters. Both
Massachusetts and New Hampshire have narrative criteria in their water quality regulations
(Massachusetts 314 CMR 4.05(5)(e) and New Hampshire Part Env-Wq 1703.21) that prohibit
toxic discharges in toxic amounts. Excepting chemicals and additives authorized on a case-by-
case basis, the draft RGP prohibits the addition of toxic materials (e.g., chemicals and additives)
to the discharges and prohibits the discharge of pollutants in amounts that would be toxic to
aquatic life.

Finally, the draft RGP requires additional conditions, including increased monitoring
requirements such as process-specific monitoring (i.e., hydrostatic testing of pipelines and
tanks), Whole Effluent Toxicity testing (i.e., remediation site discharges) and ambient
monitoring (varies by the type of site and the type of contamination present). EPA does not
currently have information regarding the toxicity of remediation activity discharges. In addition,
acute effects data are not readily available for many of the parameters included in the draft RGP.
In order to determine the extent of this potential pollutant at the sites covered under this general
permit, EPA is requiring all remediation sites conduct acute Whole Effluent Toxicity testing and
provide the results with the NOI submitted to EPA. Acute toxicity data are based on a duration of
exposure most similar to the short duration of remediation activity discharges (temporary and
short-term). EPA will review the WET testing results to ensure that such sites are not likely to
have an adverse impact on living organisms, such as shortnose or Atlantic sturgeon. Collectively,
the WET testing data from all RGP sites will inform EPA as to whether routine WET monitoring
(or a limit) for toxicity is necessary. In addition, WET testing may be required as a condition of
authorization on a case-by-case basis, if necessary to meet water quality standards.

(4) Dilution Estimates
To be conservative with the dilution estimate during remediation activity discharges, EPA chose
the following flow rates for its effects determination for the riverine waterbodies in the Action
Area:
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1) Connecticut River at USGS gauging station 01172010: the lowest daily average flow rate
over the period of record (10 years) was 5,270 CFS (3,400 million gallons per day
(MGD)).

2) Merrimack River at USGS gauging station 01100000: the lowest daily average flow rate
over the period of record (90 years) was 2,500 CFS (1,616 MGD).

3) Piscataqua River via Cocheco River at USGS gauging station 01072800: the median
daily average flow rate over the period of record (19 years) was 101 CFS (65 MGD).

4) Taunton River at USGS gauging station 01108000: the lowest daily average flow rate
over the period of record (66 years) was 74 CFS (48 MGD).

Discharges eligible for coverage under this general permit are considered minor. That is,
discharges authorized under this general permit are expected to occur with low frequency
(intermittent), small magnitude (low volume limited to no more than 1.0 MGD, typically
approximately 0.0072 MGD to 0.072 MGD), and short duration (temporary or short-term,
typically from 24 hours up to 12 months in duration). At the maximum effluent flow permitted
for a remediation activity discharge, the dilution factor in each of the riverine waterbodies in the
Action Area would be:

1) Connecticut River: approximately 472,223:1 at 0.0072 MGD to 3,401:1 at 1.0 MGD

2) Merrimack River: approximately 224,015:1 at 0.0072 MGD to 1,614:1 at 1.0 MGD

3) Piscataqua River via Cocheco River: approximately 9,051:1 at 0.0072 MGD to 66:1 at
1.0 MGD

4) Taunton River: approximately 6,632:1 at 0.0072 MGD to 49:1 at 1.0 MGD

Marine environments are high energy, and have a large volume of water available for dilution.
Given the size of the marine waterbodies in the Action Area (i.e., Cape Cod Bay, Massachusetts
Bay and Great Bay) and the high energy and volume in these marine environments relative to the
low flow and the proximity to the near shore of individual remediation activity discharges, EPA
assumes rapid and complete mixing of discharges with the marine waters to which the effluents
may be discharged.

b. Potential Effects of the Action on Listed Species

With respect to potential effects of the proposed action on listed species, EPA considered the
following potential stressors:

1) Sound

2) Dredging (Capture, Impingement, Entrainment)
3) Habitat Structure and Disturbances

4) Water Quality

5) In-Water Structures

6) Prey Quality/Quantity

7) Vessel Traffic

Because the proposed action will authorize the discharge of pollutants to surface water, EPA
believes the relevant stressors are: 1) Habitat Structure and Disturbances; 2) Water Quality; and
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3) Prey Quality/Quantity. EPA also examined dredge-related dewatering discharges concurrently
with habitat structure and disturbances, water quality and prey quality/quantity rather than
separately as “Dredging” because this stressor, as defined by NMFS in its Section 7 guidance, is
not relevant to the proposed action. EPA does not believe dredging is a relevant stressor to assess
because the proposed action neither authorizes nor requires dredging, which is an activity under
the jurisdiction of the U.S. Army Corps of Engineers. Dredging activities in navigable waters,
which require a general or individual permit under Section 401/404 of the Clean Water Act, are
not eligible for coverage under the RGP. Thusly, the proposed action is not expected to result in
any dredge-related interaction (capture, impingement, entrainment). Again, however, EPA has
examined potential effects of surface water discharges from the dewatering of dredge (i.e.,
excavation) material, which may be authorized under the proposed action. EPA believes the
remaining potential stressors are not relevant to the proposed action, including all other
dredging-related activities. The reasons for excluding the remaining stressors are as follows:

1) EPA does not believe sound is a relevant stressor to assess because the proposed action is
not expected to affect ambient noise levels.

2) EPA does not believe in-water structures is a relevant stressor to assess with respect to
the proposed action because the proposed action neither authorizes nor requires the
construction of in-water structures. Thusly, the proposed action is not expected to result
in shading effects on prey or the construction of in-water structures that could affect
normal behaviors, including passage.

3) EPA does not believe vessel traffic is a relevant stressor to assess with respect to the
proposed action because the proposed action is not expected to result in any change in
vessel traffic (volume, speed and/or route).

EPA’s examination of the potential effects of the proposed action on listed species from the
relevant stressors is presented for the following listed species: i) Shortnose sturgeon and Atlantic
sturgeon.

i. Shortnose sturgeon and Atlantic sturgeon

As discussed in Section 3 of this document, the shortnose sturgeon and Atlantic sturgeon are the
only ESA listed species that are likely to encounter an RGP discharge. These two sturgeon
species are also the only protected species expected to inhabit the riverine environment,
including the Connecticut River (downstream of Turner’s Falls, Massachusetts and
encompassing the area near the Holyoke Dam); the Merrimack River below the Essex Dam
(Merrimack River Dam; in Lawrence, Massachusetts, including the area near Haverhill); the
Taunton River in Massachusetts; the Piscataqua River in New Hampshire; and the nearshore
marine waters of Massachusetts and New Hampshire. Also as discussed in Section 3 of this
document, EPA identified shortnose sturgeon adult life stages in the Merrimack, and Connecticut
Rivers, and transiently, in the Piscataqua River, and the nearshore marine waters of
Massachusetts and New Hampshire and shortnose sturgeon early life stages in the spawning
areas of the Merrimack and Connecticut Rivers. Similarly, EPA identified Atlantic sturgeon
adult life stages in the Merrimack, Connecticut, Taunton, and Piscataqua Rivers, and the
nearshore marine waters of Massachusetts and New Hampshire, and Atlantic sturgeon early life
stages in the nursery area of the Taunton River for its evaluation of the potential effects in this
effects determination.
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Of the population risks and stressors identified for shortnose sturgeon in Section 3 of this letter,
remediation activity discharges are most likely to adversely impact their abundance with respect
to “water quality and contaminants”, as noted in the 2010 Shortnose Sturgeon Biological
Assessment. Similarly, of the population risks and stressors identified for Atlantic sturgeon in
Section 3 of this letter, remediation activity discharges are most likely to adversely impact their
abundance and habitat with respect to “persistent, degraded water quality”, as noted in the final
rulings for the Atlantic sturgeon. The following sections address potential effects related to
habitat structure and disturbances and water quality, including potential effects related to prey
quality/quantity.

Where available, effects information for shortnose sturgeon have been included in EPA’s
analysis. However, EPA was unable to identify specific effects information for Atlantic sturgeon.
Since Atlantic sturgeon are closely related to shortnose sturgeon, the effects of the proposed
action on Atlantic sturgeon are likely similar to effects of the proposed action on shortnose
sturgeon. Therefore, when effects information is noted for shortnose sturgeon, EPA considers
this information an acceptable surrogate for effects on Atlantic sturgeon. Where EPA could not
find specific effects information for shortnose sturgeon or Atlantic sturgeon, EPA used the best
available effects data for surrogate species, including other sturgeon species (e.g., green sturgeon
and white sturgeon), and trout species (e.g., rainbow trout and brook trout). Where effects
information was not available for surrogate species, EPA used the best available effects
information, which includes potential prey species, and unrelated, but sensitive species, for
EPA’s analysis.

(1) Habitat Structure and Disturbance
EPA has assessed the habitat structure and disturbance effects because the proposed action may
affect shortnose sturgeon or Atlantic sturgeon with respect to this stressor. While the RGP does
not authorize or require dredging activities, one of the eight surface water discharge types
eligible for coverage under this general permit may result from the dewatering of dredged (i.e.,
excavated) material. Therefore, EPA has also assessed water quality effects from dredging
concurrently with habitat structure and disturbance only in regard to dewatering of dredged
material because the proposed action may affect listed species with respect to this stressor. EPA
has assessed the habitat structure and disturbance effects for the shoreline areas of Massachusetts
and New Hampshire or the Connecticut River, Merrimack River, Taunton River, or Piscataqua
River in this analysis. EPA considered all life stages potentially present in these areas with
respect to the potential and habitat structure and disturbance effects.

As previously described, discharges eligible for coverage under this general permit are expected
to occur with low frequency (intermittent), small magnitude (small volume limited to no more
than 1.0 MGD), and short duration (temporary or short-term). Also as previously described, the
projected dimensions of the discharge plume of any riverine RGP outfall are generally expected
to be confined to the immediate riverbank and only extend out a minimal distance into the
mainstem of the river and a minimal distance downstream of the discharge before complete
mixing takes place. Also as previously described, dilution in the riverine waterbodies in the
Action Area is high, given the conservative dilution estimates aforementioned. Similarly, the
projected dimensions of the discharge plume of any estuarine or marine RGP outfall are
generally expected to be confined to the immediate shoreline and only extend out a minimal
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distance into the marine waters where rapid and complete mixing takes place. Also as previously
described, EPA assumes rapid and complete mixing of discharges with the marine waters in the
Action Area, given the size of the marine waterbodies and the high energy and volume in these
marine environments relative to the low flow and the proximity to the near shore of individual
remediation activity discharges. Finally, the expected distribution of Atlantic sturgeon and
shortnose sturgeon in the Action Area has the potential to include the immediate riverbank of the
shallow mainstem waters of the Merrimack, Connecticut, Taunton and/or Piscataqua Rivers,
including the nearshore marine waters of Massachusetts and New Hampshire. Therefore, contact
between Atlantic sturgeon and shortnose sturgeon in the Action Area and the projected RGP
discharges may occur.

The potential effects of remediation activity discharges with respect to habitat structure and
disturbance effects are likely to include a temporary increase in turbidity and/or suspended
sediment or a temporary excursion in sediment regime parameters (e.g., erosivity and sediment
transport) in the receiving waterbody in the immediate vicinity of an RGP outfall. To evaluate
these effects, EPA focused on the parameters included in the RGP which limit the likely habitat
structure and disturbance effects. The relevant individual parameters for these stressors included
in the RGP are: 1) total suspended solids (TSS); and 2) effluent flow. EPA also generally
evaluated turbidity with respect to TSS, and sediment regime parameters with respect to effluent
flow, which are not parameters included in the RGP but are potential interrelated habitat
structure and disturbance effects.

Total Suspended Solids (TSS)
The RGP controls suspended sediment through a numeric limitation for total suspended solids
(TSS) and non-numeric limitations for turbidity and settleable or floating pollutants or debris.
The increase in TSS levels in remediation activity discharges is expected to be minor and
temporary. Given the numeric effluent limitation of 30 mg/L for total suspended solids (TSS) for
all discharge types eligible for coverage under this general permit, EPA expects that remediation
activity discharges have the potential to produce TSS concentrations up to 30 mg/L at the point
of discharge. Upon mixing with the receiving waters, TSS concentrations are expected to
dissipate rapidly to concentrations at or below the minimum level of detection (approximately 5
mg/L) given the high available dilution in the waterbodies in which sturgeon are likely to be
present in the Action Area (i.e., the Connecticut, Merrimack, Piscataqua and Taunton Rivers).
The temporary increase in TSS levels in remediation activity discharges is also expected to occur
with low frequency (intermittent), small magnitude (small volume limited to no more than 1.0
MGD), and short duration (temporary or short-term).

Data provided by EPA’s STORET database indicate that the median TSS in the Connecticut
River since 2005 is 8.0 mg/L (with a maximum recorded value of 115 mg/L) at USGS station
01172010. The USGS has no recorded Total Suspended Solid (TSS) data in the Merrimack River
at station 01100000 since 2003. However, since 1953, the median TSS concentration in the
Merrimack River is 68 mg/L, with a maximum recorded value of 141 mg/L. The median TSS in
the Taunton River is 11 mg/L (with a maximum recorded value of 170 mg/L at USGS station
01108000. The median total solids concentration for waters in the Piscataqua River Basin is 84.6
mg/L. Given the high available dilution in these waterbodies, the effect from individual
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remediation activity discharges, even when discharged at the maximum allowable concentration,
30 mg/L, is not expected to change the instream solids concentration.

According to NMFS, observed impacts to listed species from elevated sediment and turbidity
levels fall into several broad categories such as avoidance or behavioral responses, feeding and
hunting, breeding and egg survival, habitat loss, juvenile survival and physical damage. The
potential cumulative effect of these impacts includes reduced disease and parasite resistance,
reduced growth, and degraded health of individual organisms in the fish community. Population
reductions can take place both through direct mortality in the short term and reduced
reproductive success in the long term.t* TSS is most likely to affect sturgeon if a discharge
plume causes a barrier to normal behaviors. Because discharges of TSS are expected to be minor
(30 mg/L at the point of discharge) and temporary (TSS concentrations will rapidly dissipate
because of high dilution), EPA expects sturgeon will either swim through any resulting sediment
plume or make small evasive movements to avoid the plume. Consequently, any effect of a
sediment plume caused by the proposed action on sturgeon movements or behavior is expected
to be temporary and such small adjustments cannot be meaningfully measured, detected, or
evaluated.

Elevated sediment and turbidity levels can also cause burial or smothering of listed species or
their prey, or alter the substrate type. Studies of the effects of turbid water on fish suggest that
concentrations of suspended solids can reach thousands of milligrams per liter before an acute
toxic reaction is expected (Burton 1993). Available information indicates that TSS levels have
been shown to have adverse effect on fish at 580 mg/L for the most sensitive species, with 1,000
mg/L more typical (see summary of scientific literature in Burton 1993); and on benthic
communities at 390 mg/L (EPA 1986)). A frequently cited study by Newcombe and Jensen
(1996), indicated sublethal effects (e.g. increased respiration rate) were observed in eggs and
larvae of fish when exposed to TSS concentrations as low as 55 mg/L for one hour.!2 Given the
numeric effluent limitation of 30 mg/L for TSS and the high available dilution in the waterbodies
in which sturgeon are likely to be present in the Action Area (i.e., the Connecticut, Merrimack,
Piscataqua and Taunton Rivers), EPA does not expect TSS levels to reach levels that are toxic to
the listed species or their prey. Further, the RGP contains non-numeric effluent limitations which
require treatment to ensure discharges remain free from pollutants in concentrations or
combinations that settle to form harmful deposits and free from turbidity levels that would impair
the designated uses of the receiving waters as aquatic habitat.

Effects Determination for TSS

Based on the best available information, EPA has made the determination that the habitat
structure effects from TSS on shortnose sturgeon or Atlantic sturgeon will be insignificant and/or
discountable because:

1) Any increase in turbidity/suspended sediment is minor and temporary such that there is
no impairment of movement of individual animals or any other effect that can be
meaningfully measured, detected, or evaluated, and effects are therefore insignificant:

11 See footnote 9, above.
12 See footnote 9, above.
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Discharges eligible for coverage under this general permit are expected to occur with low
frequency (intermittent), small magnitude (small volume limited to no more than 1.0
MGD), and short duration (temporary or short-term) and as such are likely to cause
effects minor and temporary in nature. As such, any change to the substrate type or
alteration in the depth of waters is expected to also be minor and temporary. However, if
TSS is present in remediation activity discharges, the discharge must meet non-numeric
limitations and a numeric technology-based limitation lower than levels that are toxic to
benthic communities. Given the high available dilution in the waterbodies in the Action
Avrea, the effect from individual remediation activity discharges, even if at the maximum
allowable concentration, 30 mg/L, is not expected to change the instream solids
concentration. This minor and temporary alteration is not expected to affect the way that
individual animals use the Action Area or result in behavior change (e.g., foraging) in
individual animals that can be meaningfully measured, detected, or evaluated and is
therefore insignificant.

Consequently, the proposed action is not likely to adversely affect the shortnose sturgeon, the
Atlantic sturgeon or their prey in the Connecticut River, Merrimack River, Taunton River, or
Piscataqua River, including the nearshore marine waters of Massachusetts and New Hampshire.

Effluent Flow
Discharges eligible for coverage under this general permit are considered minor. That is,
discharges authorized under this general permit are expected to occur with low frequency
(intermittent), small magnitude (low volume limited to no more than 1.0 MGD, typically
approximately 0.0072 MGD to 0.072 MGD), and short duration (temporary or short-term,
typically from 24 hours up to 12 months in duration). Effluent Flow is limited to a maximum of
1.0 million gallons per day (MGD). When a treatment system is used to meet the effluent
limitations in the RGP, the draft RGP further limits effluent flow to the design flow of any
treatment system in use, when the design flow is less than 1.0 MGD. In addition, the draft RGP
includes non-numeric limitations and BMP requirements pertaining to flow. First, effluent flow
cannot exceed the flow of or alter the structural characteristics of the receiving water. Second,
flow control measures (e.g., sediment filters, splash blocks) must be used if necessary to
dissipate energy and control erosion or scouring during discharge. Finally, drainage control
practices must ensure that the discharges do not adversely affect existing water quality by
preventing any erosion, stream scouring, or sedimentation caused directly or indirectly by the
discharge and/or which contributes additional pollutants.

Potential effects of remediation activity discharges relating to effluent flow include a temporary
excursion in sediment regime parameters (e.g., erosivity and sediment transport) in the receiving
waterbody in the immediate vicinity of an RGP outfall. According to NMFS, erosion in aquatic
systems occurs where the flow or movement of water scours loose sediment from stream banks
and shorelines. An increase in the flow rate and volume of water can increase scouring and
sediment transport potential. Excessive erosion can disturb soils or alter hydrology (e.g., current
conditions). Excessive scouring could result in a change in water depth or substrate type. Effects
may include bank erosion, downstream sediment movement, and the formation and loss of
structural elements such as pools and riffles. Excessive sediment transport could result in
particulate sediment covering the natural substrate, causing direct and indirect biological effects
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ranging from behavioral to physiological to toxicological in aquatic species to disruption of
aquatic habitats.'® High energy waterbody types (e.g., large rivers including the Connecticut,
Merrimack, Piscataqua and Taunton Rivers, and high energy marine waters) are capable of
recovering more quickly from events causing excess suspended sediment (USEPA 2009).

As previously described, EPA identified the lowest daily average flow of 3,400 MGD for the
Connecticut River, 1,616 MGD for the Merrimack River, 65 MGD for the Piscataqua River via
the Cocheco River, and 48 MGD for the Taunton River. Given the low volume of remediation
activity discharges, limited to no more than 1.0 MGD, typically approximately 0.0072 MGD to
0.072 MGD, and the high flow in the receiving waters, In addition, given the low frequency
(intermittent) and short duration (temporary or short-term, typically from 24 hours up to 12
months in duration) of remediation activity discharges, and the high energy of the receiving
waters, disturbance to sediment that would lead to a change in substrate type or water depth is
unlikely to occur. EPA does not expect the minor and temporary discharges authorized by the
RGP to impact the zone of passage for listed species. Any minor and temporary effects to the
physical water current, such as the speed or direction of flow, are not expected to be detectable.
Any minor and temporary effects to the chemical features, such as salinity, dissolved oxygen or
temperature, are not expected to be measureable.

Effects Determination for Effluent Flow

Based on the best available information, EPA has made the determination that the habitat
structure effects from effluent flow on shortnose sturgeon or Atlantic sturgeon will be
insignificant and/or discountable because:

1) Any change in water depth will not change the use of the area by species and are
therefore discountable; and

2) Any change in substrate type will not change the use of the area by species or diminish its
quality such that there would be an effect to an individual that can be meaningfully
measured, detected or evaluated and are therefore insignificant.

Consequently, the proposed action is not likely to adversely affect the listed species in the
Connecticut River, Merrimack River, Taunton River, or Piscataqua River, including the
nearshore marine waters of Massachusetts and New Hampshire.

(2) Water Quality/ Prey Quality/Quantity
EPA has assessed water quality and prey quality/quantity effects because the proposed action
may affect shortnose sturgeon, Atlantic sturgeon, or their prey with respect to these stressors.
EPA considered water quality and prey quality/quantity effects to these species concurrently
because the effects to the listed species and their prey are expected to be similar. While the RGP
does not authorize or require dredging activities, one of the eight surface water discharge types
eligible for coverage under this general permit may result from the dewatering of dredged (i.e.,
excavated) material. Therefore, EPA has also assessed water quality effects from dredging
concurrently with water quality and prey quality/quantity only in regard to dewatering of
dredged material because the proposed action may affect listed species with respect to this

13 See footnote 9, above.
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stressor. EPA has assessed the potential water quality and prey quality/quantity effects for the
shoreline areas of Massachusetts and New Hampshire or the Connecticut River, Merrimack
River, Taunton River, or Piscataqua River, including the coastal embayments and nearshore
marine waters of Massachusetts and New Hampshire, in this analysis. EPA considered all life
stages potentially present in these areas with respect to the potential water quality and prey
quality/quantity effects.

To evaluate water quality and prey quality/quantity effects, EPA focused on the individual
pollutants potentially present in remediation activity discharges, which are mostly likely to cause
water quality and prey quality/quantity effects. The individual pollutants/parameters evaluated in
this analysis include eighteen (18) inorganic parameters, five (5) non-halogenated volatile
organic compound (VOC) parameters, sixteen (16) halogenated VOC parameters, twelve (12)
non-halogenated semi-volatile organic compound (SVOCs) parameters, two (2) halogenated
SVOC parameters, five (5) fuel-related parameters, pH, and temperature. Although the inorganic
parameters (ammonia, chloride, total residual chlorine, total suspended solids, thirteen (13)
metals and cyanide) are generally the most common pollutants expected in discharges authorized
under the RGP, are most likely to have end-of-pipe effluent limitations which are adjusted for
allowable dilution, and, along with pH are limited for all discharges, all pollutants/parameters
authorized by the RGP are addressed in this section as potential stressors with water quality or
prey quality/quantity effects.

The potential water quality and prey quality/quantity effects that could result from the discharge
of one or more pollutants potentially present in remediation activity discharges are expected to
primarily consist of acute and/or chronic effects from pollutants individually or in combination
that cause the direct loss of individual listed species or their prey. In addition to direct mortality,
the pollutants associated with remediation activity discharges can lead to changes in fish
behavior, deformations, reduced egg production and survival (Health, 1987). These pollutants
can also alter the physical properties of the receiving waterbody by causing changes in the
receiving water chemistry. The majority of pollutants included in the RGP are organic
compounds. According to NMFS, factors affecting whether or not an organism will experience
adverse effects to a given organic substance released to the environment include:

1) The chemical released and its physical form at the time of release (solid, liquid, or vapor)
and

2) Its solubility in water;

3) The chemical’s affinity for lipids (log Kow) or organic carbon (Koc) relative to water;

4) The chemical’s ability to volatilize from water (Henry’s Law Constant);

5) The chemical’s likelihood of concentrating in aquatic organisms (Bioconcentration
Factor);

6) The chemical’s toxicity in the organism; and

7) The exposure of the species or designated critical habitat to the chemical.

Aquatic organisms can be expected to experience greater exposure to more soluble substances.
Other factors affecting the likelihood of an organism’s exposure to the organic pollutants
included in the RGP include environmental degradation and biodegradation. Based on
observed effects in other non-salmonid fish, that organic pollutants could lead to decreased
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growth, alterations of metabolic functions, and reduced recruitment in the listed species.'*

The specific potential effects of individual pollutants on the listed species or their prey, if known,
are included in the analysis of each individual pollutant. EPA generally included available acute
and chronic toxicity values, including LCsg concentrations (the concentration causing mortality
to 50 percent of the test organisms), when available. Where individual pollutants are
substantially similar, that is, share physical and chemical properties that result in similar effects,
the individual pollutants are grouped together in the analysis of their potential effects. With
respect to effects that could result from the discharge of pollutants potentially present in
remediation activity discharges in combination, EPA also evaluated an additional receiving water
chemistry parameter, dissolved oxygen (DO), that is not a parameter included in the RGP but
could nevertheless be affected by remediation activity discharges.

EPA has made the determination that the water quality effects from the pollutants in discharges
authorized under the RGP, if present, on the shortnose sturgeon and the Atlantic sturgeon, will be
insignificant and/or discountable in the Connecticut River, Merrimack River, Taunton River, or
Piscataqua River, or the coastal embayments/nearshore marine waters of Massachusetts and New
Hampshire, because: 1) water quality standards are met at the point of discharge for all
pollutants; 2) any exposure to the discharge prior to full dilution would be extremely unlikely to
occur or would have insignificant effects (i.e., cannot be meaningfully measured, detected, or
evaluated); and 3) any increase in turbidity/suspended sediment is minor and temporary such that
there is no impairment of movement of individual animals or any other effect that can be
meaningfully measured, detected, or evaluated. With respect to prey quantity/quality, EPA has
made the determination that the proposed action will be insignificant because: 1) discharges
cause only a minor and temporary reduction in available prey such that any effects on individual
animals are not capable of being meaningfully measured, detected, or evaluated; or 2) where the
proposed action could potentially cause a permanent reduction in the abundance, availability,
accessibility, and quality of prey, it is so small that any effect on listed species cannot be
meaningfully measured, detected, or evaluated.

Consequently, the proposed action is not likely to adversely affect the listed species or their prey
in the shoreline areas of Massachusetts and New Hampshire or the Connecticut River,
Merrimack River, Taunton River, or Piscataqua River, including the coastal
embayments/nearshore marine waters of Massachusetts and New Hampshire. Incidental take is
not anticipated to occur, nor has any take been exempted by NMFS. Evidence which supports
this determination is provided for each individual pollutant (or group of pollutants) in the
sections that follow. Unless otherwise provided, EPA has not reviewed scientific literature that
specifically investigates the sensitivity of protected species, especially shortnose sturgeon and
Atlantic sturgeon, to the very low expected levels and minimal exposures to the pollutants
potentially present in remediation activity discharges.

Inorganics

14 See footnote 9, above.

71



Inorganic pollutants are substances that generally do not have a chemical structure based on
carbon or its derivatives. The inorganic parameters potentially present in remediation activity
discharges and the expected water quality effects on shortnose, Atlantic sturgeon, or their prey, if
known, are discussed in this section. EPA’s determination with respect to inorganics potentially
present in remediation activity discharges is made for monitor-only requirements, total residual
chlorine and total suspended solids individually, and metals and cyanide, follows the information
provided for each of these parameters or groups of parameters.

Ammonia and Chloride

Ammonia is subject to a monitor-only requirement. EPA selected ammonia as an indicator
parameter because of its toxicity and the availability of numeric water quality criteria, including
EPA’s acute and chronic aquatic life NRWQC. EPA’s recommended criteria for ammonia in
freshwater are based on temperature, pH and the presence of certain species and life stages in the
receiving water. For example, when mussels and/or salmonids are absent, early life stages are
present, the pH of the receiving water is 8.3 SU and the receiving water temperature is 20°C, the
recommended criteria for ammonia are as follows: 1) Acute criteria: 4.9 mg/L for a cold water
fishery and 3.0 mg/L for a warm water fishery; and 2) Chronic criteria: 1.7 mg/L for a cold water
fishery and 1.1 mg/L for a warm water fishery. EPA’s recommended criteria for ammonia in
freshwater are based on temperature, pH and salinity.'® For example, when the receiving water
temperature is 15°C, the pH of the receiving water is 7.8 SU and the receiving water salinity is
30 g/kg, the recommended acute criterion value is 16 mg/L and the recommended chronic
criterion value is 2.4 mg/L.

Ammonia is highly soluble. The concentration of total ammonia, often expressed as ammonia
nitrogen, is the sum of two species, the more abundant of which is the ammonium ion (NH4"),
the less abundant of which is the non-dissociated or unionized ammonia (NHs) molecule, which
is more toxic. The ratio of these species in a given aqueous solution is dependent upon both pH
and temperature. Generally, as values of pH and temperature increase, the concentration of NH3
increases and the concentration of NH4" decreases. The toxicity of total ammonia increases as
pH increases.® In excessive quantities, nutrients such as ammonia can have adverse effects on
ecosystems, and nutrient enrichment, which leads to eutrophication, often ranks as one of the top
causes of water resource impairment (Bricker et al. 2008, USEPA 2014). Ammonia can also
affect the dissolved oxygen level in a waterbody and lead to the development of eutrophic
conditions in a waterbody.” Eutrophication alters the composition and species diversity of
aquatic communities through intensifying competition, which can lead to replacement of native
species by non-native or invasive species that are better adapted to eutrophic environments,
many of which produce toxins ((Nordin 1985, Welch et al. 1988, Carpenter et al. 1998, Smith
1998, Smith et al. 1999) — after (USEPA 2000b). Eutrophication can also change productivity, in
which nutrients lead to increased organic matter loading through increased productivity, which
can result in cyanobacterial or algal blooms, surface scums, floating plant mats and excess

15 See EPA’s 1989 Ambient Aquatic Life Water Quality Criteria for Ammonia (Saltwater).
16 Aquatic Life Ambient Water Quality Criteria for Ammonia — Freshwater. EPA 822-R-13-001: April 2013.
17 See footnote 9, above.
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benthic macrophytes and mortality to listed species (Carr et al. 2005, Shotts et al. 1972,
Landsberg 2002, Shumway et al. 2003).

While ammonia can also be directly toxic to aquatic life, shortnose sturgeon are less sensitive to
ammonia relative to other fish species, ranking 19" among 27 freshwater fish genera. The 96-h
LCso for fingerling shortnose sturgeon exposed to total ammonia is 36.49 mg/L at pH 8, the 96-h
median-lethal total ammonia nitrogen is 149.8 +/- 55.20 mg/L and the calculated 96-h LCsq for
un-ionized ammonia is 0.58 +/-0.213 mg/L (Fontenot et al. 1998). According to NMFS,
ammonia has no bioaccumulation potential, and an estimated toxic concentration of ammonia to
shortnose sturgeon is 580 ug/L. Since Atlantic sturgeon are closely related to shortnose sturgeon,
the effects of the proposed action on Atlantic sturgeon are likely similar to effects of the
proposed action on shortnose sturgeon. Therefore, EPA considers this estimated toxic
concentration to shortnose sturgeon an acceptable surrogate for effects to Atlantic sturgeon. The
best available effects information for other sensitive species include chronic exposure effect
concentration data for ammonia toxicity for delta smelt, which indicates a LCso of 13 mg/L for 4-
day exposure of 57-day old juveniles to total ammonium (Connon et al. 2011). 8 G.W. Suter I
and C. L. Tsao (1996) reported that the lowest chronic values were 1.7 pg/L and 630 pg/L for
fish and daphnids, respectively.®

EPA does not currently have information regarding ammonia in discharges covered under this
general permit. However, monitoring data available for sites with remediation and/or dewatering
discharges covered under individual permits in Region 1 indicate that ammonia may be present
in similar discharges at low concentrations.? In order to determine the extent of this potential
pollutant in remediation activity discharges and to determine the frequency with which
remediation activity discharges may contain ammonia, the draft RGP includes monitoring for
ammonia.

Chloride is subject to a monitor-only requirement. However, on a case-by-case basis, as a
requirement for CWA 8401 certification, a numeric effluent limitation of 230 mg/L may be
imposed for a discharge when a waterbody is listed for impairment for chloride, if necessary to
meet the requirements of such certification. New Hampshire adopted EPA’s chronic aquatic life
water quality criterion from EPA’s National Recommended Water Quality Criteria (NRWQC),
230 mg/L, into its water quality standards as numeric criterion. In Massachusetts, 310 CMR
4.05(e) includes this numeric limitation by reference to EPA’s 2002 NRWQC.?! Pursuant to 40
CFR 8122.44(d)(1)(i), this limitation is necessary because where a waterbody is impaired, any
addition of chloride is or may be discharged at a level which will cause, have the reasonable
potential to cause, or contribute to an excursion above State WQSs. EPA’s acute NRWQC is 860
mg/L.

18 See footnote 9, above.

19 G.W. Suter Il and C. L. Tsao. Toxicological Benchmarks for Screening Potential Contaminants of Concern for
Effects on Aquatic Biota: 1996 Revision. U.S. Department of Energy: ES/ER/TM-96/R2, 151 pp. See footnote 19
20 See, for example, Discharge Monitoring Reports for MA0000825, MA0001929, MA0003280, MA0003298,
MAO0003425 and MA0004006.

2L EPA 822R-02-047, November 2002.
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Chlorides are used heavily for road salting and are present near salt storage areas. As a result, the
presence of chloride in groundwater and surface waters that comprise remediation activity
discharges in Massachusetts and New Hampshire is widespread. Other sources of chloride in
remediation activity discharges may include deicing salts, and stormwater runoff. EPA’s
NRWQC for chloride were derived based on sodium chloride toxicity test data available for
twelve (12) different species in laboratory reconstituted water. While the chlorides of potassium,
calcium and magnesium are generally more toxic to aquatic life than sodium, sodium is likely the
most common chloride present. The relative toxicity of chlorides to sensitive species can
increase as hardness values decrease.??

The best available effects information available were for other surrogate, or sensitive species.
EPA’s Quality Criteria for Water indicates that in an early life-stage test with rainbow trout, a
chloride concentration of 2,740 mg/L killed all the exposed organisms (Spehar 1987). Based on
tests on sodium chloride, the acute sensitivities of freshwater animals to chloride ranged from
1,470 mg/L for Daphnia pulex to 11,940 mg/L for the American eel. In the life-cycle test with
Daphnia pulex, survival was as good as in the control treatment at chloride concentrations up to
625 mg/L (Birge et al. 1985). In an early life-stage test with the fathead minnow, Pimephales
promelas, Birge et al. (1985) found that weight was as good as in the control treatment up to a
chloride concentration of 533 mg/L.?3

Effects Determination for Ammonia and Chloride

Based on the best available information, EPA has made the determination that the water quality
effects from ammonia and chloride on shortnose sturgeon or Atlantic sturgeon will be
discountable because:

1) Unless monitoring data indicate ammonia or chloride is present in remediation activity
discharges, EPA assumes ammonia is not present in remediation activity discharges, such
that effects are extremely unlikely to occur and are therefore discountable.

If monitoring data indicate ammonia or chloride is present in remediation activity discharges,
EPA will evaluate whether water quality standards will be met at the point of discharge.
Limitations will be imposed for ammonia on a case-by-case basis if EPA determines they are
necessary to meet water quality standards, or an individual permit will be required. Limitations
equivalent to EPA NRWQC will be imposed for chloride if EPA determines they are necessary
to meet water quality standards.

With respect to prey quantity/quality, EPA has made the determination that the proposed action
will be insignificant because:

1) If monitoring data indicate ammonia or chloride is present in remediation activity
discharges, EPA will evaluate whether discharges cause only a minor and temporary
reduction in available prey such that any effects on individual animals are not capable of
being meaningfully measured, detected, or evaluated or where the proposed action could

22 See “Acute Toxicity of Chloride to Select Freshwater Invertebrates, September 26, 2008 .
23 See Ambient Water Quality Criteria for Chloride — 1988. EPA 440/5-88-001, February, 1988.
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potentially cause a permanent reduction in the abundance, availability, accessibility, and
quality of prey, it is so small that any effect on listed species cannot be meaningfully
measured, detected, or evaluated and are therefore insignificant. Limitations will be
imposed if EPA determines they are necessary to meet water quality standards, or an
individual permit will be required.

Consequently, the proposed action is not likely to adversely affect the shortnose sturgeon, the
Atlantic sturgeon or their prey in the Connecticut River, Merrimack River, Taunton River, or
Piscataqua River, or the coastal embayments/nearshore marine waters of Massachusetts and New
Hampshire.

Total Residual Chlorine (TRC)

TRC consists of the sum of free chlorine and combined chlorine. TRC is limited to 11 pg/L in
freshwater and 7.5 pg/L in saltwater, equivalent to EPA’s chronic aquatic life NRWQC. The
Commonwealth of Massachusetts’ surface water-quality standards require the use of the 2002
EPA NRWQC where a specific pollutant could reasonably be expected to adversely affect
existing or designated uses (314 CMR 4.05 (5)(e)). The State of New Hampshire’s water quality
regulations for chlorine, found at Chapter 1700, Surface Water Quality Regulations, Part
Env-Wq 1703.21(b), are equivalent to EPA’s NRWQC. any discharge that contains or could
contain residual chlorine must meet the water quality-based effluent limitation (WQBELS): 1)
Freshwater: 11 pg/L (0.011 mg/L); or 2) Saltwater: 7.5 pg/L (0.0075 mg/L). TRC is also limited
to a maximum of 0.2 mg/L (200 pg/L), regardless of dilution. The Massachusetts
Implementation Policy for the Control of Toxic Pollutants in Surface Waters, dated February 23,
1990, states that waters shall be protected from unnecessary discharges of excess chlorine. Per
this policy, the maximum effluent concentration of chlorine shall not exceed 1.0 mg/L TRC.
However, EPA selected a more conservative technology based effluent limit (TBEL) for both
states using best professional judgment as authorized by 8402(a)(1) of the CWA. EPA selected
the monthly average effluent limitation, consistent with ELGs at 40 CFR 8§423.12 for the Steam
Electric Power Point Source Category and the technical factors supporting these limitations.

TRC may be present in discharges if operators use chlorine compounds to control bacterial
growth in the treatment systems or in pipelines and tanks encounter, when disinfection of
effluent co-mingled with incidental domestic sewage is necessary, or if discharges contain
potable water that has been chlorinated as required in 40 CFR 8141.72. Chlorine and chlorine
compounds are toxic to aquatic life. However, chlorine is generally too reactive to be measured
in surface water. The fate of chlorine in water has been well studied (Das 2002). Chlorine
released to surface water is expected to either partition to air or dissolve (7.3 g/L at 20 °C) and
then undergoes a disproportionation within seconds at environmental pH to form hydrochloric
(H+ + CI-) and hypochlorous acid (HOCI) (Cotton et al. 1999; Das 2002; EPA 1999; Farr et al.
2003; Morris 1946; Snoeyink and Jenkins 1980; Tchobanoglous and Schroeder 1985; Wang and
Margerum 1994). Molecular chlorine in water at very low pH is expected to volatilize rapidly
based on a Henry's law constant of 1.17x10°2 atm-m3/mol (Staudinger and Roberts 1996). The
hypochlorous acid formed during the disproportionation of chlorine in natural waters reacts with
organic and inorganic materials, ultimately forming chloride/chloride salts, oxidized inorganics,
chloramines, trihalomethanes, oxygen, and nitrogen (i.e., chlorine demand) (IARC 1991,
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Vetrano 2001). The equilibrium between chlorine, hypochlorous acid, and hypochlorite acid is
dependent on the pH of the solution (Farr et al. 2003).%

Chlorine is not expected to bioaccumulate in plants or animals since it reacts with the moist
tissues of living systems (Compton 1987; Schreuder and Brewer 2001; Schmittinger et al. 2006).
The best available effects information available were for other potential prey, or sensitive
species. Thirty-three (33) freshwater species in twenty-eight (28) genera exposed to TRC were
evaluated for EPA’s acute criteria development. The freshwater acute values ranged from 28
pg/L for Daphnia magna to 710 pg/L for the threespine stickleback, with fish and invertebrate
species showing similar ranges of sensitivity. The freshwater chronic values for two invertebrate
and one fish species ranged from less than 3.4 pg/L to 26 pg/L. Twenty-four (24) saltwater
species in twenty-one (21) genera exposed to TRC were also evaluated for EPA’s acute criteria
development. The LCso ranged from 26 pg/L for the eastern oyster to 1,418 pg/L for a mixture
of two shore crab species, with fish and invertebrate species showing similar ranges of
sensitivity. Available data indicate that aquatic plants are more resistant to chlorine than fish and
invertebrate species.?®

Effects Determination for TRC

Based on the best available information, EPA has made the determination that the water quality
effects from chlorine on shortnose sturgeon or Atlantic sturgeon will be discountable because if
present in a discharge authorized under the RGP:

1) Water quality standards are met at the point of discharge: The numeric water quality-
based limits have been established at the chronic aquatic life criteria adopted in each
state, at concentrations near or below the minimum levels of detection, and are more
stringent than available effects data for the listed species (or surrogate species). TRC
degrades rapidly and as a result, it is not expected to be detected in the aquatic
environment. Therefore, the numeric limits will not adversely affect listed species
because effects are extremely unlikely to occur and are therefore discountable.

With respect to prey quantity/quality, EPA has made the determination that the proposed action
will be insignificant because if cyanide is present in a discharge authorized under the RGP:

1) Discharges are likely to cause only a minor and temporary reduction in available prey,
such that any effects on individual listed species are not capable of being meaningfully
measured, detected, or evaluated: Discharges eligible for coverage under this general
permit are expected to occur with low frequency (intermittent), small magnitude (small
volume limited to no more than 1.0 MGD), and short duration (temporary or short-term)
and as such are likely to cause effects minor and temporary in nature. However, if this
pollutant is present in remediation activity discharges, the discharge must meet numeric
water quality-based limits established at the chronic aquatic life criteria adopted in each

24 EPA 749-F-94-010, December, 1994; and Toxicological Profile for Chlorine. Agency for Toxic Substances and
Disease Registry: November, 2010.

%5 Quality Criteria for Water 1986. Environmental Protection Agency: EPA 440/5-86-001; May 1, 1986. (EPA’s
“Gold Book™)
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state, at concentrations near or below the minimum levels of detection, and at
concentrations near or below the available effects concentrations at end-of-pipe. In
addition, this pollutant is expected to dissipate rapidly because of the volatility of the
parameter and the high dilution in the receiving waters to concentrations less than the
minimum level of detection such that effects are likely to cause only a minor and
temporary change in the abundance, distribution, quality and availability of only the most
sensitive prey species. This minor and temporary loss or alteration is not expected to
affect the way that individual animals use the Action Area or result in behavior change
(e.g., foraging) in individual animals that can be meaningfully measured, detected, or
evaluated and is therefore insignificant.

Consequently, the proposed action is not likely to adversely affect the shortnose sturgeon, the
Atlantic sturgeon or their prey in the Connecticut River, Merrimack River, Taunton River, or
Piscataqua River, or the coastal embayments/nearshore marine waters of Massachusetts and New
Hampshire.

Total Suspended Solids (TSS)

TSS is limited to a maximum of 30 mg/L, regardless of dilution. TSS is a conventional pollutant
that may include inorganic (e.g., silt, sand, clay, and insoluble hydrated metal oxides) and
organic matter (e.g., flocculated colloids and compounds that contribute to color). TSS can cause
interference with proper operation and maintenance of the pollution control technologies used by
operators to meet effluent limitations and requirements in this general permit. Suspended solids
also provide a medium for the transport of other pollutants (e.g., hydrocarbons, metals) via
adsorption. The control of TSS in the discharges covered by this general permit will help
minimize the discharge of pollutants which are adsorbed to particulate matter. In addition,
control of TSS will ensure proper operation of treatment units widely used to meet effluent
limitations in this general permit (e.g., carbon adsorption treatment systems can be clogged by
TSS).

The RGP establishes effluent limits for TSS that can be reasonably achieved. As indicated above
and as included in the RGP, all discharges must meet a monthly average limit for TSS of 30
mg/L. This is sufficiently stringent to achieve the water quality standards of Massachusetts and
New Hampshire. The RGP also includes non-numeric limitations based on the Massachusetts
narrative water quality standard for solids that require waters to be free from floating, suspended
and settleable solids in concentrations that would impair any use assigned to the class or would
impair the benthic biota and New Hampshire’s narrative standard in Env-Wq 1703.03.

TSS can either affect aquatic life directly by killing them or reducing growth rate or resistance to
disease, by preventing the successful development of fish eggs and larvae, by modifying natural
movements and migration, and by reducing the abundance of available food (USEPA, 1976). For
example, the Biological Assessment for the shortnose sturgeon stated that elevated turbidity,
from events including construction, or erosion, can be lethal by clogging the gills of (juvenile)
fish (Ross, 1996). It can also impair the ability of juvenile and adult sturgeon when foraging for
prey (Peterson, et al., 2000). It should be noted that eggs and larvae are less tolerant of sediment
levels than juveniles and adults because successful spawning for both shortnose and Atlantic
sturgeon is dependent upon the availability of relatively clean, hard substrate upon which the
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eggs can adhere (McCord, n.d.). In addition, as described in Section 4.c.2, below, one of the four
essential and biological features for the proposed habitat of the Atlantic sturgeon, specifically in
the Piscataqua, Cocheco, and Salmon Falls Rivers, requires hard bottom substrate (e.g., rock,
cobble, gravel, limestone, boulder, etc.) in low salinity waters (i.e., 0.0 to 0.5 parts per thousand
range).

Studies of the effects of turbid water (high sediment concentrations) on fish suggest that
concentrations of suspended sediments can reach the thousands of milligrams per liter before an
acute toxic reaction is expected (Burton, 1993). The RGP monthly average TSS discharge limit
of 30 mg/L is significantly below such a threshold. Based on all of these factors, EPA concludes
that the impact of TSS from discharges under the RGP on ESA listed species, including the
shortnose sturgeon and the Atlantic sturgeon, will be insignificant and/or discountable and not
likely to adversely affect any of the ESA-listed species in the Connecticut River, Merrimack
River, Taunton River, or Piscataqua River, or the coastal embayments/nearshore marine waters
of Massachusetts and New Hampshire.

Effects Determination for TSS

Based on the best available information, EPA has made the determination that the water quality
effects from TSS on shortnose sturgeon or Atlantic sturgeon will be insignificant and/or
discountable because:

1) Water quality standards are met at the point of discharge: The ranges of the effects data
do not exceed the maximum allowable TSS discharge concentration, 30 mg/L, suggesting
that, if this numeric limit is taken to represent surrogate instream constituent exposure
concentration, any effects are extremely unlikely to occur and are therefore discountable;
and

2) Any increase in turbidity/suspended sediment is minor and temporary such that there is
no impairment of movement of individual animals or any other effect that can be
meaningfully measured, detected, or evaluated, and effects are therefore insignificant.

With respect to prey quantity/quality, EPA has made the determination that the proposed action
will be insignificant because if TSS is present in a discharge authorized under the RGP:

1) Discharges are likely to cause only a minor and temporary reduction in available prey,
such that any effects on individual listed species are not capable of being meaningfully
measured, detected, or evaluated: Discharges eligible for coverage under this general
permit are expected to occur with low frequency (intermittent), small magnitude (small
volume limited to no more than 1.0 MGD), and short duration (temporary or short-term)
and as such are likely to cause effects minor and temporary in nature. However, if TSS is
present in remediation activity discharges, the discharge must meet non-numeric
limitations and a numeric technology-based limitation lower than levels that are toxic to
benthic communities. Given the high available dilution in the waterbodies in the Action
Areaq, the effect from individual remediation activity discharges, even if at the maximum
allowable concentration, 30 mg/L, is not expected to change the instream solids
concentration. Fully mixed effluent is likely to cause only a minor and temporary change
in the abundance, distribution, quality and availability of only the most sensitive prey
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species. This minor and temporary loss or alteration is not expected to affect the way that
individual animals use the Action Area or result in behavior change (e.g., foraging) in
individual animals that can be meaningfully measured, detected, or evaluated and is
therefore insignificant.

Consequently, the proposed action is not likely to adversely affect the shortnose sturgeon, the
Atlantic sturgeon or their prey in the Connecticut River, Merrimack River, Taunton River, or
Piscataqua River, or the coastal embayments/nearshore marine waters of Massachusetts and New
Hampshire.

Cyanide and Metals: Antimony, Arsenic, Cadmium, Chromium 111, Chromium VI,
Copper, Iron, Lead, Mercury, Nickel, Selenium, Silver, and Zinc

All sites authorized under the RGP are subject to end-of-pipe effluent limitations for all metals
included in the RGP. However, the individual metals present in a given remediation activity
discharge can vary widely depending on the types of contamination at a site, the activities
occurring at a site, and the surficial and bedrock geology present. Petroleum-related sources can
contain small quantities of antimony, arsenic, cadmium, chromium, copper, lead, mercury,
nickel, selenium, silver, and zinc, depending upon the type of fuel. Residual metals may also be
present at sites with a use history of coal storage, transport or combustion, as antimony, arsenic,
cadmium, chromium, lead, mercury, nickel and selenium are constituents of coal, depending
upon the source.?® Potable water used for remediation or dewatering activities may also contain
residual metals, depending upon the source water and the treatment processes used (e.g., iron
used for coagulation, silver used for disinfection). Water supply piping may also leach metals
such as copper or lead into the source. Metals such as copper and nickel can also leach from
treatment system piping that contains the metal or alloy (e.g., plumbing pipes, sheet metal, and
stainless steel). Operators may also use compounds containing metals, such as copper and iron in
treatment systems (e.g., algaecide, and coagulation, respectively). Metals are also common trace
impurities in treatment chemicals.

The fate and transport of metals in aquatic systems is highly dependent upon partitioning
between soluble and solid phases. Adsorption, precipitation, co-precipitation, and complexation
are processes that affect partitioning and adsorption. For example, hydrous metal oxides of iron,
aluminum and manganese can remove cations and anions from solution by ion exchange,
specific adsorption and surface precipitation. These processes can be highly site-specific, varying
by oxygen-reduction potential, the concentration of complexing ions, and the species and
concentration of the metal(s) present.?” Water quality parameters such as hardness, pH, salinity,
alkalinity, other metals, and organic carbon can alter the toxicity of metals to aquatic organisms.
For example, in saltwater, the acute toxicity of cadmium generally increases as salinity
decreases. Also, according to NMFS, metals are more toxic to invertebrate and fish species in
water with low hardness than in water with high hardness. Decreasing metal toxicity to fish with
increasing water hardness has been shown throughout the literature.?® All hardness-based metals

2 See Table 3-4 and 3-5 in EPA 745-B-00-004, 2000: pages 3-11 through 3-28.

27 Evanko, C.R., et.al. Remediation of Metals-Contaminated Soils and Groundwater. Technology Evaluation Report
TE-97-01. EPA Technology Innovation and Field Services Division Contaminated Site Clean-Up Information.

2 See footnote 9, above.
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effluent limitations must be calculated based on site-specific hardness in accordance with State
water quality standards and applied as end-of-pipe effluent limitations.

In general, metals, such as copper, lead, and zinc, can be directly toxic to aquatic life. Metals can
also accumulate in the metabolically-active tissues of aquatic organisms, particularly in benthic
feeders such as shortnose and Atlantic sturgeon, which may lead to lethal and sublethal effects
including reduced fecundity, body malformation, inability to avoid predation, and susceptibility
to infectious organisms (Post, 1987, Alam et al., 2000). Accumulation of metals in living
organisms can lead to biomagnification within a food chain. Data suggest that the uptake of
contaminants in benthic feeders like sturgeon, and subsequent accumulation in tissues, could
occur through water, sediments or food sources (Alam et al., 2000). Exposure to environmentally
persistent pollutants such as metals can cause lesions, retard the growth, or impair the
reproductive capabilities of aquatic life (Cooper, 1989); (Sindermann, 1994). As stated in the
recovery plan for the shortnose sturgeon and the status review for the Atlantic sturgeon, the life
history of these species (which includes a long lifespan and benthic foraging habit) predispose
the sturgeon to long-term and repeated exposure to environmental contamination (NMFS, 1998);
(Atlantic Sturgeon Status Review Team, 2007). Although metals are known to accumulate in the
fat tissues of sturgeon, the long term effects are not yet fully known (Ruelle & Henry, 1992).

The metals parameters potentially present in remediation activity discharges, the applicable
limitations, and the expected water quality effects on shortnose, Atlantic sturgeon, or their prey,
if known, are discussed further with respect to each individual metal, below. Unless otherwise
noted, only effects data for surrogate species, potential prey species, or unrelated, but sensitive
species were available for EPA’s analysis.

Antimony is limited to a maximum of 206 pg/L, regardless of dilution, which will always be the
more stringent effluent limitation. Antimony is also limited to a WQBEL of 640 pg/L in
Massachusetts and 4.3 mg/L (draft) and 640 pg/L (final) in New Hampshire (due to revision of
New Hampshire water quality regulations), equivalent to EPA’s organisms-only human health
NRWQC, which was retained to meet anti-backsliding requirements. The WQBEL is not
expected to apply to discharges, given that the TBEL is more stringent. Antimony often occurs
with other metals at sites, particularly lead and zinc. Antimony forms complex ions with organic
and inorganic acids, adsorbing strongly to particles that contain iron, manganese, or aluminum.?®
Antimony may also partition to sediment, but low levels are typically found in surface water.

According to NMFS, antimony has low likelihood of bioaccumulation, and an estimated toxic
concentration to shortnose sturgeon at 21,900 pg/L. Since Atlantic sturgeon are closely related to
shortnose sturgeon, the effects of the proposed action on Atlantic sturgeon are likely similar to
effects of the proposed action on shortnose sturgeon. Therefore, EPA considers this estimated
toxic concentration to shortnose sturgeon an acceptable surrogate for effects to Atlantic sturgeon.
The best available effects information for other sensitive species include a 96-h LCs for fathead
minnow reported at 21,900 ug/L (Kimble) and for sheepshead minnow reported at >6200 pg/L.*°

2 Toxicological Profile for Antimony and Compounds. Agency for Toxic Substances and Disease Registry:
September, 1992.
% See footnote 9, above.
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Additional effects data available in EPA’s Quality Criteria for Water indicates that acute and
chronic toxicity to freshwater aquatic life occurs at concentrations as low as 9,000 pg/L and
1,600 pg/L, respectively.®! G.W. Suter 1l and C. L. Tsao (1996) reported that the lowest chronic
values were 1,600 pg/L and 5,400 in fish and daphnid, respectively.®?

Arsenic is limited to 10 pg/L in freshwater, equivalent to State groundwater quality standards,
which is more stringent than EPA’s chronic NRWQC for the protection of aquatic life, 150 pug/L.
This limitation is imposed near or below analytical minimum levels of detection. Therefore,
while human health and/or risk-based effluent limitations are not specifically derived for the
protection of aquatic life, such limitations are an appropriate proxy because any potential effects
to aquatic life at concentrations that could potentially occur near or below analytical levels of
detection cannot be meaningfully measured, detected or evaluated. Arsenic is limited to 36 pg/L
in saltwater, equivalent to EPA’s chronic aquatic life NRWQC. Arsenic is also limited to a
maximum of 104 pg/L, regardless of dilution. Inorganic arsenic occurs primarily in two
oxidation states, arsenic Il and arsenic V. Arsenic V is more common under oxidizing
conditions, while Arsenic 111 is most common under reducing conditions.® Arsenic can adsorb to
particulate matter and sediment. Where arsenic forms insoluble complexes with iron, aluminum,
and magnesium oxides, and is relatively immobile. Arsenic is more water soluble under reducing
conditions.3* Arsenic can be present in groundwater in New England, including groundwater
where the arsenic levels are naturally occurring. In addition, most potable water supplies (i.e.,
freshwater and occasionally source waters in RGP discharges) have arsenic levels between 2 and
10 pg/L.*® Discharges to freshwater are limited to 10 pg/L. This suggests that discharges that
contain arsenic, even if naturally occurring, will contain concentrations far below the freshwater
water quality criterion for the protection of aquatic life.

According to NMFS, arsenic accumulates in organisms, and has an estimated toxic concentration
to shortnose sturgeon at 1,921 pg/L. Since Atlantic sturgeon are closely related to shortnose
sturgeon, the effects of the proposed action on Atlantic sturgeon are likely similar to effects of
the proposed action on shortnose sturgeon. Therefore, EPA considers this estimated toxic
concentration to shortnose sturgeon an acceptable surrogate for effects to Atlantic sturgeon. The
best available effects information for other, potential prey or sensitive species include: Johnson
and Finley (1980) reported a 96-h LCso value of 1,921 ng/L for bluegill exposed to arsenic and
Cardin (1980) reported a 96-h LCso value of 14,953 pg/L arsenic for the fourspine stickleback.3®
Additional effects data available in EPA’s Quality Criteria for Water indicates that for inorganic
arsenic(111), acute toxicity values for 16 freshwater species ranged from 812 ug/L for a
cladoceran to 97,000 pg/L for a midge, with inorganic arsenic(V) covering about the same range.

31 See footnote 25, above.

32 See footnote 19, above.

33 Colman, J. Arsenic and Uranium in Water from Private Wells Completed in Bedrock of East-Central
Massachusetts—Concentrations, Correlations with Bedrock Units, and Estimated Probability Maps. U.S.
Geological Survey Scientific Investigations Report 2011-5013: 2011; and Ayotte, J.D., et. al. Relation of Arsenic,
Iron, and Manganese in Ground Water to Aquifer Type, Bedrock Lithogeochemistry, and Land Use in the

New England Coastal Basins.

3 Toxicological Profile for Arsenic. Agency for Toxic Substances and Disease Registry: August, 2007.

% Drinking Water Treatment Plant Residuals Management Technical Report. EPA 820-R-11-003, September 2011
% See footnote 9, above.
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Tests with early life stages appeared to be the most sensitive indicator of arsenic toxicity. Twelve
species of saltwater animals have acute values for inorganic arsenic(l11) from 232 ug/L to 16,030
Mg/L, and two invertebrate values available for inorganic arsenic(V) between 2,000 pg/L and
3,000 pg/L.%" EPA’s 1995 Updates indicate that acute and chronic toxicity to freshwater aquatic
life occurs at concentrations as low as 1,269 pg/L and 3,300 pg/L, respectively for the most
sensitive species tested.®® G.W. Suter Il and C. L. Tsao (1996) reported that the lowest chronic
values were 2,962 pg/L and 914.1 pg/L in fish and daphnid, respectively, for arsenic Il and 892
pg/L and 450 pg/L in fish and daphnid, respectively, for arsenic V.

Cadmium is limited to 0.25 pg/L for freshwater for sites in Massachusetts and New Hampshire,
8.8 ng/L for saltwater for sites in Massachusetts, and 9.3 pg/L for saltwater for sites in New
Hampshire, which are equivalent to the chronic aquatic life water quality criteria in
Massachusetts and New Hampshire (at assumed hardness values, which will be adjusted for site-
specific hardness, once determined by an applicant). Cadmium is also limited to a maximum of
10.2 pg/L, regardless of dilution.

In surface water, cadmium becomes strongly adsorbed to clays, muds, humic and organic
materials and some hydrous oxides (Watson 1973). This complexation tends to remove cadmium
from the water column by precipitation (Lawrence et al. 1996), where it is generally not
bioavailable except to benthic feeders and bottom dwellers (Callahan et al. 1979; Kramer et al.
1997). Cadmium can occur as a hydrated ion or as ionic complexes with other inorganic or
organic substances. Toxic effects are thought to result from the free ionic form of cadmium
(Goyer et al. 1989), which causes acute and chronic toxicity in aquatic organisms primarily by
disrupting calcium homeostasis and causing oxidative damage. Soluble forms of cadmium
migrate in water.*® In one study comparing the acute toxicity of all 63 atomically stable heavy
metals in the periodic table, cadmium was found to be the most acutely toxic metal to the
amphipod, Hyalella azteca, based on the results of seven-day acute aquatic toxicity tests
(Borgmann et al. 2005). Chronic exposure leads to adverse effects on growth, reproduction,
immune and endocrine systems, development, and behavior in aquatic organisms (McGeer et al.
2012). According to NMFS, cadmium accumulates at all levels of the food chain, in plants and
animals, and an estimated toxic concentration to shortnose sturgeon at 0.38 pg/L. Since Atlantic
sturgeon are closely related to shortnose sturgeon, the effects of the proposed action on Atlantic
sturgeon are likely similar to effects of the proposed action on shortnose sturgeon. Therefore,
EPA considers this estimated toxic concentration to shortnose sturgeon an acceptable surrogate
for effects to Atlantic sturgeon. The best available effects information for other surrogate,
potential prey, or sensitive species include: Stratus 1999 (in (USEPA 2001) reported a 96-h LCso
value of 0.38 ug/L cadmium for the rainbow trout, Cardin (1980) reported a 96-h LC50 value of
577 ng/L cadmium for the Atlantic silverside, and Choi and Kinae (1994) reported 96-h LCso for
Sebastes sp. exposure to cadmium chloride of approximately 30,000 pg/L.** G.W. Suter 1l and C.

37 See footnote 25, above.

381995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life in Ambient Water.
Environmental Protection Agency: EPA-820-B-96-001; September, 1996.

39 See footnote 19, above.

40 Toxicological Profile for Cadmium. Agency for Toxic Substances and Disease Registry: September, 2012.
41 See footnote 9, above.
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L. Tsao (1996) reported that the lowest chronic values were 1.7 pug/L and 0.15 pg/L in fish and
daphnid, respectively.*?

Additional effects data available in EPA’s Quality Criteria for Water indicates that acute toxicity
values for 44 freshwater species ranged from 1.0 pg/L for a rainbow trout to 28,000 pg/L for a
mayfly, and chronic toxicity values for 12 freshwater fish species and 4 freshwater invertebrate
species ranged from 0.15 pg/L for Daphnia magna to 156 pg/L for the Atlantic salmon. The
antagonistic effect of hardness on acute toxicity has been demonstrated with five species.
Saltwater acute values for cadmium and five species of fishes range from 577 pg/L for larval
Atlantic silverside to 114,000 ug/L for juvenile mummichog. Acute values for 30 species of
invertebrates range from 15.5 pg/L for a mysid to 135,000 pg/L for an oligochaete worm. Two
life-cycle tests with Mysidopsis bahia under different test conditions resulted in similar chronic
values of 8.2 and 7.1 pg/L. A life-cycle test with Mysidopsis bigelowi also resulted in a chronic
value of 7.1 pg/L *

EPA’s 1995 Updates indicates that three chronic toxicity tests have been conducted with the
estuarine/marine invertebrate, Americamysis bahia, formerly classified as Mysidopsis bahia, and
one acceptable study was conducted with Americamysis bigelowi, formerly classified as
Mysidopsis bigelowi. No unacceptable effects were observed at cadmium concentrations < 6.4
ng/L and the 96-hr LCsp was 15.5 pg/L. Another life-cycle test was conducted with
Americamysis bahia at a constant temperature of 21°C and salinity of 30 g/kg (Gentile et al.
1982; Lussier et al. 1985). All organisms died in 28 days at 23 pg/L cadmium. A third
Americamysis bahia chronic study was conducted by Carr et al. (1985) at a salinity of 30 g/kg,
but the temperature varied from 14 to 26°C over the 33-day study. At test termination, >50
percent of the organisms had died in cadmium exposures >8 pg/L. Gentile et al. (1982) also
conducted a life-cycle test with the mysid, Americamysis bigelowi, and the results were very
similar to those for Americamysis bahia.**

Chromium I11 is limited to 74 pg/L in freshwater, which is equivalent to EPA’s chronic aquatic
life NRWQC (at an assumed hardness value, which will be adjusted for site-specific hardness,
once determined by an applicant). Chromium I11 is limited to 100 pg/L in saltwater, equivalent to
State groundwater quality standards. Chromium 11 is also limited to a maximum of 323 pg/L,
regardless of dilution. Chromium 111 is the most commonly occurring form of chromium in the
environment and is largely naturally occurring. Chromium 111 has very low solubility and low
reactivity, resulting in low mobility. Chromium Il is insoluble in water. Acid-soluble chromium
I11 complexes in soil may migrate to surface water. Chromium 111 can also be present as
suspended solids adsorbed onto clays, organic matter, or iron oxides.*®

According to NMFS, chromium has a low likelihood of bioaccumulation, and an estimated toxic
concentration to shortnose sturgeon at 3,300 pg/L. Since Atlantic sturgeon are closely related to
shortnose sturgeon, the effects of the proposed action on Atlantic sturgeon are likely similar to

42 See footnote 19, above.
43 See footnote 25, above.
4 See footnote 38, above.
4 Toxicological Profile for Chromium. Agency for Toxic Substances and Disease Registry: September, 2012.
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effects of the proposed action on shortnose sturgeon. Therefore, EPA considers this estimated
toxic concentration to shortnose sturgeon an acceptable surrogate for effects to Atlantic sturgeon.
The best available effects information for other, potential prey or sensitive species includes a 96-
h LCso value of 3,330 pg/L for the guppy, reported by Pickering and Henderson (1966). EPA’s
criteria document reported a 96-h LCsg value of 12,400 pg/L for the Atlantic silverside (USEPA
1980a).#¢ Additional effects data available in EPA’s Quality Criteria for Water indicates that for
inorganic chromium I11, acute toxicity values for 20 freshwater species ranged from 2,221 pg/L
for a mayfly to 71,060 pg/L for a caddisfly. In a life-cycle test with Daphnia magna with low
hardness, the chronic value was 66 pg/L. In a life-cycle test with the fathead minnow with high
hardness, the chronic value was 1,025 pg/L. Two acute values available for chromium (I11) in
saltwater indicate acute toxicity values of 10,300 pg/L for the eastern oyster and 31,500 pg/L for
the mummichog.*"*8 G.W. Suter Il and C. L. Tsao (1996) reported that the lowest chronic values
were 68.63 pg/L and <44 pg/L in fish and daphnid, respectively.*°

Chromium VI is limited to 11 pg/L in freshwater and 50 pg/L in saltwater, equivalent to EPA’s
chronic aquatic life NRWQC. Chromium VI is also limited to a maximum of 323 pg/L,
regardless of dilution. Chromium V1 is generally produced by industrial processes and is highly
toxic. Available data indicate that the acute toxicity of chromium VI decreases as hardness and
pH increase. Common compounds of chromium V1 are relatively soluble and mobile. Chromium
VI can occur in the soluble state or as suspended solids adsorbed onto clays, organic matter, or
iron oxides. Chromium V1 is reduced to chromium Il by organic matter or other reducing agents
in water, and can be reduced through treatment.*

Fish exposed to chromium may experience chromosomal aberrations, reduced disease resistance,
and morphological changes.>! Additional effects data available in EPA’s Quality Criteria for
Water indicates that for chromium VI, acute toxicity values for 27 freshwater genera ranged
from 23.07 pg/L for a cladoceran to 1,870,000 pg/L for a stonefly. All five tested species of
daphnids are especially sensitive. The chronic value indicated for both rainbow trout and brook
trout is 264.6 pg/L, while six chronic tests with five species of daphnids indicated chronic values
that ranged from <2.5 to 40 ug/L. Twenty-three saltwater vertebrate and invertebrate species had
acute values ranging from 2,000 pg/L for a polychaete worm and a mysid to 105,000 pg/L for
the mud snail. and The chronic values indicated ranged from <13 to 36.74 pg/L for a polychaete,
and 132 pg/L for a mysid.>>> G.W. Suter 1l and C. L. Tsao (1996) reported that the lowest
chronic values were 73.18 pg/L and 6.132 pg/L in fish and daphnid, respectively.>

Copper is limited to 9 pg/L in freshwater and 3.1 pg/L in saltwater, which are equivalent to the
chronic aquatic life water quality criteria in Massachusetts and New Hampshire (at assumed

4 See footnote 9, above.

47 See footnote 25, above.
48 See footnote 38, above.
49 See footnote 19, above.
50 See footnote 45, above.
51 See footnote 9, above.

52 See footnote 25, above.
53 See footnote 38, above.
54 See footnote 19, above.
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hardness values, which will be adjusted for site-specific hardness, once determined by an
applicant). Copper is also limited to a maximum of 242 ug/L, regardless of dilution. Copper
readily adsorbs to organic matter, clay, soil, or sand and does not easily breakdown. In aerobic
sediments, copper can bind to iron oxides. In anaerobic sediments, copper can be reduced to
form insoluble salts. Water-soluble copper compounds migrate to groundwater. In water, copper
predominantly occurs in the copper Il oxidation state, most of which is likely complexed or
tightly bound to organic matter. In freshwater, most dissolved copper Il occurs as carbonate
complexes. Copper Il forms compounds or complexes with both inorganic and organic ligands,
including ammonia and chloride. Copper also forms stable complexes with organic ligands such
as humic acids (e.g., compounds of nitrogen, sulfur or oxygen and hydrogen).>® In freshwater
species, acute toxicity decreases as hardness increases and data for several species indicate that
toxicity also decreases with increased alkalinity and total organic carbon.

In high doses, copper contamination can be lethal to shortnose sturgeon, acting as a fish
neurotoxin (Gross et al., 2003). Exposure to dissolved copper may impair sensory organs, and
contribute to predator avoidance in juvenile fish (Hecht et al., 2007, Sandahl et al., 2007). Flynn
and Benfey (2007) identified mortality in their test individuals as a result of copper
contamination at 110 pg/L. Besser et al. (2005) identified chronic copper toxicity (i.e. sublethal
effects) in rainbow trout and fathead minnows (sturgeon surrogates) at concentrations of 11 to 23
Ma/L, respectively. For fathead minnows, growth was inhibited at concentrations of 4.4 pg/L and
for rainbow trout growth was inhibited at 12 pg/L. Cardin (1980) reported a 96-h LC50 value of
11.9 pg/L for the summer flounder. According to NMFS, copper has a low likelihood of
bioaccumulation in fish, but a higher likelihood in mollusks, and an estimated toxic
concentration to shortnose sturgeon at 80 pg/L.%® Since Atlantic sturgeon are closely related to
shortnose sturgeon, the effects of the proposed action on Atlantic sturgeon are likely similar to
effects of the proposed action on shortnose sturgeon. Therefore, EPA considers this estimated
toxic concentration to shortnose sturgeon an acceptable surrogate for effects to Atlantic sturgeon.

The best available effects information for other, surrogate or sensitive species available in EPA’s
Quality Criteria for Water indicates acute toxicity data available for 41 genera of freshwater
species at a hardness of 50 mg/L ranged from 16.74 pg/L for Ptvchocheilus to 10,240 ug/L for
Acroneuria. Chronic values available for 15 freshwater species at a hardness of 50 mg/L ranged
from 3.873 ug/L for brook trout to 60.36 pug/L for northern pike. Acute values available for
saltwater species ranged from 5.8 pg/L for the blue mussel to 600 pg/L for the green crab. A
chronic life-cycle test conducted with a mysid indicated that adverse effects were observed at 77
po/L. EPA’s 1995 Updates indicate that acute toxicity to freshwater aquatic life occurs at
concentrations as low as 2.8 pg/L for the most sensitive species tested at low hardness, a rainbow
trout and 23 pg/L for the most sensitive species tested at high hardness, a cladoceran. Chronic
toxicity to freshwater aquatic life occurred at 6.2 pg/L for the species tested, a fathead minnow.>’
G.W. Suter Il and C. L. Tsao (1996) reported that the lowest chronic values were 3.8 pg/L and
0.23 pg/L in fish and daphnid, respectively.®®

%5 Toxicological Profile for Copper. Agency for Toxic Substances and Disease Registry: September, 2004.
%6 See footnote 9, above.

57 See footnote 38, above.

%8 See footnote 19, above.
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Iron is limited to 1,000 pg/L in freshwater, equivalent to EPA’s chronic aquatic life NRWQC.
Iron is also limited to a maximum of 5,000 pg/L, regardless of dilution. Iron-bearing minerals in
rocks and soils (e.g., clays) contribute elevated levels of iron to remediation activity discharges
composed of groundwater.*® Iron most commonly occurs as the ferrous (Fe?*) and ferric (Fe®)
iron ions. These ions readily combine with oxygen- and sulfur-containing compounds to form
oxides, hydroxides, carbonates, and sulfides. Fe?* (iron salts) are relatively unstable and
precipitate as insoluble Fe** (iron hydroxide). Fe** settles out of the water column as a rust-
colored silt.

The smothering effects of settled iron precipitates may be detrimental to fish eggs and bottom-
dwelling fish prey organisms. Fe?* can persist in waters absent dissolved oxygen, but can
precipitate when exposed to adequate oxygen (i.e., clear water iron).%° Elevated levels of iron can
promote undesirable bacterial growth, which produce a filamentous, slimy deposit that can clog
treatment and plumbing components (i.e., fouling).®* Iron bacteria include a number of
organisms that obtain carbon from the carbon dioxide (CO>) in the air and obtain energy from
dissolved iron or manganese. Iron bacteria are small, approximately 12 microns (i.e., one
millionth of a meter) wide and 315 microns long. Species of iron bacteria include: Sphaertilus,
Clonothrix, Crenothrix, and Leptothrix. Iron bacteria occur naturally in the soil and thrive when
there is adequate food (i.e., iron and/or manganese) and C0O.%2 Alam et al. (2000) indicate that
Gulf sturgeon from the Suwannee River (a threatened species) tend to accumulate iron in their
blood, although the direct toxicity of iron is unknown (Muorinen, 1999).

Additional effects data available in EPA’s Quality Criteria for Water indicates trout and other
fish were not observed in the field until iron in a contaminated stream precipitated to effect a
concentration of less than 1.0 mg/L even though other water quality constituents measured were
suitable for the presence of trout. Warnick and Bell (1969) obtained 96-hour LCso values of 0.32
mg/L for mayflies, stoneflies, and caddisflies. Brandt (1948) found iron toxic to carp, Cyprinus
carpio, at 0.9 mg/L when the pH of the water was 5.5. Pike, Esox lucius, and trout (species not
known) experienced mortality at iron concentrations of 1 to 2 mg/L (Doudoroff and Katz,
1953).83 G.W. Suter Il and C. L. Tsao (1996) reported that the lowest chronic values were 1,300
pg/L and 158 pg/L in fish and daphnid, respectively.®*

Lead is limited to 2.5 pg/L in freshwater and 8.1 pg/L in saltwater, which are equivalent to
EPA’s chronic aquatic life NRWQC (at assumed hardness values, which will be adjusted for
site-specific hardness, once determined by an applicant). Lead is also limited to a maximum of
160 pg/L, regardless of dilution. Lead most commonly occurs in the oxidation state Pb?*. Lead
does not breakdown, but may transform to other lead compounds. When lead is exposed to air

59 DeSimone, L.A., et. al. Quality of Water from Domestic Wells in Principal Aquifers of the United States, 1991
2004. U.S. Geological Survey Scientific Investigations Report 2008-5227: 2009.

80 See footnote 25, above.

81 Health criteria and other supporting information. World Health Organization; Guidelines for Drinking-Water
Quality Second ed. Vol. 2: 1996.

%2 Iron Bacteria in Drinking Water. NHDES Environmental Fact Sheet WD-DWGB-3-21: 2010.

83 Quality Criteria for Water. Environmental Protection Agency: EPA 440-9-76-023; 1976. (EPA’s “Red Book”)
64 See footnote 19, above.
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and water, films of lead sulfate, lead oxides, and lead carbonates form, creating a protective
barrier that slows or halts corrosion. Lead also strongly adsorbs to sediment. As a result, lead is
most commonly found in the upper layers of sediment. The solubility of lead compounds in
water is a function of pH, hardness, salinity, and the presence of humic material. Solubility is
highest in low hardness, low pH water. The acute toxicity of lead to several species of freshwater
animals has been shown to decrease as the hardness of water increases.®®

Fish exposed to high levels of lead exhibit a wide-range of effects, including muscular and
neurological degeneration and destruction, growth inhibition, mortality, reproductive problems,
and paralysis (USEPA 1980b, Eisler 1988b). Alam et al. (2000) indicate that Gulf sturgeon from
the Suwannee River (a threatened species) tend to accumulate lead in their blood (Vuorinen,
1999). Holcombe et al. (1976) exposed brook trout (a commonly used surrogate species for
shortnose sturgeon in whole effluent toxicity testing) to 235 pg/L of lead for 20 weeks. Results
indicate that metal accumulation occurred mostly in the gills, liver and kidneys and may reduce
survival and impair reproduction and growth. Lead may also accumulate in hard tissues such as
bones, skin and scales (Patterson and Settle, 1976). According to NMFS, lead accumulates at all
levels of the food chain, in plants and animals, but does not biomagnify, and has an estimated
toxic concentration to shortnose sturgeon at 1,170 pg/L. Since Atlantic sturgeon are closely
related to shortnose sturgeon, the effects of the proposed action on Atlantic sturgeon are likely
similar to effects of the proposed action on shortnose sturgeon. Therefore, EPA considers this
estimated toxic concentration to shortnose sturgeon an acceptable surrogate for effects to
Atlantic sturgeon. The best available effects information for other surrogate or sensitive species
includes a 96-h LCsp value of 1,170 pg/L reported for the rainbow trout (Goettl 1972, Davies and
Everhart 1973, Davies and al. 1976), and a 96-h LCso value of 315 pg/L for the mummichog,
reported by Dorfman (1977). For rockcod exposed to lead over 24, 48, 72, and 96 hour
exposures, the LCsos reported were 42 pg/L,500 ng/L, 22,500 pg/L, 19,000 pg/L and 17,000
ng/L, respectively (Siammai and Chiayvareesajja 1988).5°

Additional effects data available in EPA’s Quality Criteria for Water indicates that at a hardness
of 50 mg/L the acute sensitivities of 10 freshwater species range from 142.5 pg/L for an
amphipod to 235,900 pg/L for a midge. Available chronic effects data ranged from 12.26 pg/L to
128.1 ug/L, both for a cladoceran, but in water with low hardness and high hardness,

respectively. Acute values available for 13 saltwater species ranged from 315 pg/L for the
mummichog to 27,000 pg/L for the soft shell clam. A chronic toxicity test was conducted with a
mysid; unacceptable effects were observed at 37 pug/L.%” G.W. Suter Il and C. L. Tsao (1996)
reported that the lowest chronic values were 18.88 ug/L, 12.26 pg/L, and 25.46 in fish, daphnid,
and non-daphnid invertebrates, respectively.®

Mercury is limited to 0.77 pg/L in freshwater and 0.94 pg/L in saltwater, which are equivalent
to EPA’s chronic aquatic life NRWQC (at assumed hardness values, which will be adjusted for
site-specific hardness, once determined by an applicant). Mercury is also limited to a maximum

% Toxicological Profile for Lead. Agency for Toxic Substances and Disease Registry: August, 2007.
% See footnote 9, above.

67 See footnote 25, above.

68 See footnote 19, above.
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of 0.739 pg/L, regardless of dilution. Mercury can occur in several forms, including elemental
mercury, inorganic mercury, and organic mercury. Inorganic mercury compounds form with
elements such as chlorine, sulfur, or oxygen (i.e., mercury salts). Organic mercury compounds
form with carbon. The most common organic mercury compound is methylmercury, produced
mainly by microorganisms in water and soil that convert inorganic mercury compounds.®®

Mercury toxicity is greatly influenced by mercury form, with organic forms (i.e., methyl
mercury, phenyl mercury) being more toxic than inorganic mercury due to the greater biological
availability of organic forms (Sorensen 1991). Multigenerational exposures of early life stage
brook trout to methyl mercuric chloride at concentrations as low as 0.96 pg/L resulted in absence
of spawning in second generation fish. Other reported effects include deformities and expression
of neurological effects as muscle twitching (McKim et al. 1976). Exposure to inorganic mercury
at concentrations as low as 20 pg/L resulted in reduced hatchability, increased deformities and
embryo death (Heisinger and Green 1975, Weis and Weis 1977). Mercury also adversely effects
growth, behavior, metabolism, blood chemistry, osmoregulation, and oxygen exchange (Weis
and Khan 1990, Sorensen 1991). Juveniles are more susceptible than adults. Larval or juvenile
fish exposed to elevated concentrations of mercury show larval mortality, developmental
abnormalities, and reduced larval growth. In saltwater, fishes tend to be more resistant and
mollusks and crustaceans tend to be more sensitive to the acute toxic effects of mercury Il.
Mercury also exhibits a high potential for bioaccumulation and biomagnification, with reported
mercury concentrations in fish up to 100,000 times the ambient water concentrations (Sorensen
1991). According to NMFS, mercury accumulates and magnifies at all levels of the aquatic food
chain. The best available effects information available were for other sensitive species. Hansen
(1983) reported a 96-h LCsp value of 36 pg/L mercury for the juvenile spot. Sebastes schlegeli
was exposed to mercury chloride for up to 96-h and resulted in 48-h, 72-h, and 96-h LCsos of less
than 100 pg/L (Choi and Kinae 1994).° G.W. Suter Il and C. L. Tsao (1996) reported that the
lowest chronic values were <0.23 pg/L and 0.96 pg/L in fish and daphnid, respectively for
inorganic or total mercury.”

Additional effects data for other potential prey, or sensitive species were available in EPA’s
Quality Criteria for Water, which indicates available acute toxicity data for mercury 1l to 28
freshwater genera of freshwater animals. For invertebrate species, acute toxicity ranged from 2.2
pg/L for Daphnia pulex to 2,000 pg/L for three insects. For fishes, acute toxicity ranged from 30
pa/L for the guppy to 1,000 ug/L for the Mozambique tilapia. Available chronic effects data
indicate that methylmercury is the most chronically toxic of the tested mercury compounds.
Chronic values for methylmercury with Daphnia magna and brook trout were less than 0.07
Mg/L. A chronic value for mercury 11 with Daphnia magna was approximately 1.1 pg/L. In both
a life-cycle test and an early life-stage test for mercuric chloride with the fathead minnow, the
chronic value was less than 0.26 pg/L. Acute toxicity effects of mercuric chloride available for
29 genera of saltwater animals, including annelids, mollusks, crustaceans, echinoderms, and
fishes ranged from 3.5 pg/L for a mysid to 1,678 pg/L for winter flounder. Concentrations of
mercury that affected growth and photosynthetic activity of one saltwater diatom and six species

8 Toxicological Profile for Mercury. Agency for Toxic Substances and Disease Registry: March, 1999.
70 See footnote 9, above.
™ See footnote 19, above.
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of brown algae ranged from 10 pg/L to 160 pg/L.”> EPA’s 1995 Updates indicate that acute
toxicity to freshwater aquatic life occurs at concentrations at a species mean low of 2.9 ug/L for
the most sensitive species tested, a cladoceran.”

Nickel is limited to 52 pg/L in freshwater and 8.2 pg/L in saltwater, which are equivalent to
EPA’s chronic aquatic life NRWQC (at assumed hardness values, which will be adjusted for
site-specific hardness, once determined by an applicant). Nickel is also limited to a maximum of
1,450 ug/L, regardless of dilution. Nickel typically combines with sulfur to form sulfides under
anaerobic conditions. In soil, nickel typically combines with oxygen to form oxides. Nickel
strongly adsorbs to solids containing iron or manganese to form amorphous oxides. Nickel also
adsorbs onto suspended particles, particulate matter and dissolved organic matter. Nickel
compounds containing chlorine, sulfur, and oxygen are relatively water-soluble. Under acidic
conditions, nickel is mobile in soil and will leach to groundwater.”

According to NMFS, nickel has a low likelihood of bioaccumulation, and an estimated toxic
concentration to shortnose sturgeon at 2,480 pg/L. Since Atlantic sturgeon are closely related to
shortnose sturgeon, the effects of the proposed action on Atlantic sturgeon are likely similar to
effects of the proposed action on shortnose sturgeon. Therefore, EPA considers this estimated
toxic concentration to shortnose sturgeon an acceptable surrogate for effects to Atlantic sturgeon.
The best available effects information for other sensitive species includes a 96-h LCsp value of
2,480 pg/L nickel for the rock bass, reported by Lind et al. (1986).” Additional effects data
available in EPA’s 1995 Updates indicate that acute toxicity to freshwater aquatic life occurs at
concentrations as low as 239 pg/L for the most sensitive species tested at low hardness (26
mg/L), a snail. The species mean acute value reported for the fathead minnow was 6,707 ug/L at
50 mg/L hardness.”® G.W. Suter Il and C. L. Tsao (1996) reported that the lowest chronic values
were <35 ug/L, <5 pg/L, and 128.4 in fish, daphnid, and non-daphnid invertebrates,
respectively.”’

Selenium is limited to 5.0 pg/L in freshwater and 71 pg/L in saltwater, which are equivalent to
the chronic aquatic life water quality criteria in Massachusetts and New Hampshire. Selenium is
also limited to a maximum of 235.8 pg/L, regardless of dilution. Selenium exists in four
oxidation states (VI, 1V, 0, -11) and in a wide range of chemical and physical species across these
oxidation states (Doblin et al. 2006; Maher et al. 2010; Meseck and Cutter 2006). Selenium
generally occurs in combination with sulfide or with silver, copper, lead, and nickel minerals.
The occurrence of selenium is influenced by its oxidation state. The forms of selenium generally
found in surface water and the water contained in soils are the salts of selenic and selenious
acids. Soluble and mobile forms of selenium (e.g., selenite and selenate) are dominant under
aerobic and alkaline conditions. Insoluble forms of selenium can settle to the bottom as solids.™

"2 See footnote 25, above.

73 See footnote 38, above.

4 Toxicological Profile for Nickel. Agency for Toxic Substances and Disease Registry: August, 2005.

5 See footnote 9, above.

76 See footnote 38, above.

" See footnote 19, above.

8 Toxicological Profile for Selenium. Agency for Toxic Substances and Disease Registry: September, 2003.

89



The bioavailability and toxicity of selenium depend on both its concentration and speciation
(Cutter and Cutter 2004; Meseck and Cutter 2006; Reidel et al. 1996).

Excess concentrations of selenium that are only an order of magnitude greater than the required
level have been shown to be toxic to fish, apparently due to generation of reactive oxidized
species, resulting in oxidative stress (Palace et.al. 2004). Dietary requirements in fish have been
reported to range from 0.05 to 1.0 mg/kg (Watanabe et al. 1997). A variety of lethal and
sublethal deformities can occur in the developing fish exposed to selenium, affecting both hard
and soft tissues (Lemly 1993b). Because the most sensitive adverse effects of selenium are
reproductive effects (larval deformities and mortality) on the offspring of exposed fish, chronic
effects from long term exposure are possible.”® According to NMFS, selenium accumulates in
the aquatic food chain, and has an estimated toxic concentration to shortnose sturgeon at 1,325
Mg/L. Since Atlantic sturgeon are closely related to shortnose sturgeon, the effects of the
proposed action on Atlantic sturgeon are likely similar to effects of the proposed action on
shortnose sturgeon. Therefore, EPA considers this estimated toxic concentration to shortnose
sturgeon an acceptable surrogate for effects to Atlantic sturgeon. De Riu et al. (2014) suggests
that white sturgeon are less sensitive to selenium than the threatened green sturgeon. The best
available effects information for other sensitive species includes a 96-h LCso value of 1,325 pg/L
selenium for the striped bass, reported by Palawski et al. (1985). EPA aquatic life water quality
criteria documents report a 96-h LCsg values of 599 ug/L selenium for the haddock (USEPA
2004).8° G.W. Suter Il and C. L. Tsao (1996) reported that the lowest chronic values were 88.32
pg/L and 91.65 pg/L in fish and daphnid, respectively.®!

Silver is limited to 3.2 pg/L in freshwater and 1.9 pg/L in saltwater, which are equivalent to
EPA’s chronic aquatic life NRWQC (at assumed hardness values, which will be adjusted for
site-specific hardness, once determined by an applicant). Silver is also limited to a maximum of
35.1 pg/L, regardless of dilution. Silver can occur as the monovalent ion (e.g., sulfide,
bicarbonate, or sulfate salts), or as part of more complex ions with chlorides and sulfates. Silver
occurs primarily as sulfides, in association with metals such as iron and lead. Silver also
combines with chloride and nitrate. Silver adsorbs onto particulate matter, the dominant process
controlling partitioning in water.82

According to NMFS, silver accumulates to a limited extent in algae, mussels, clams, and other
aquatic organisms, and has an estimated toxic concentration to shortnose sturgeon at 4 pg/L.
Since Atlantic sturgeon are closely related to shortnose sturgeon, the effects of the proposed
action on Atlantic sturgeon are likely similar to effects of the proposed action on shortnose
sturgeon. Therefore, EPA considers this estimated toxic concentration to shortnose sturgeon an
acceptable surrogate for effects to Atlantic sturgeon. The best available effects information for
other potential prey, or sensitive species includes a 96-h LCso value of 4.7 pug/L silver (USEPA

8 Aquatic Life Ambient Water Quality Criterion for Selenium — Freshwater 2016. Environmental Protection
Agency: EPA 822-R-16-006; June 2016.

80 See footnote 9, above.

81 See footnote 19, above.

8 Toxicological Profile for Silver. Agency for Toxic Substances and Disease Registry: December, 1990.
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1987) for the haddock, reported by Goettl and Davies (1978).82 EPA’s Quality Criteria for Water
indicates that a concentration of 70 ug/L was 1ethally toxic to bass (Coleman and Clearly, 1974).
Data compiled by Doudoroff and Katz (1953) show that lethality to sticklebacks occurred at 20
ug/L of silver nitrate in two days. Anderson (1948) reported that the toxic threshold of silver
nitrate for the stickleback, Gasterosteus aculeatus was 3.0 pg/L as the ion silver. In saltwater,
Calabrese et al. (1973) reported a 48-hour LCso of 5.8 ng/L as the silver ion for oyster larvae,
Crassostrea virginica, and a 48-hour LCso of 21.0 pg/L as the silver ion for larvae of the hard-
shell clam, Mercenaria mercenaria.®* G.W. Suter Il and C. L. Tsao (1996) reported that the
lowest chronic values were 0.12 pg/L and 2.6 pg/L in fish and daphnid, respectively.®®

Zinc is limited to 120 pg/L in freshwater and 81 pg/L in saltwater, which are equivalent to
EPA’s chronic aquatic life NRWQC (at assumed hardness values, which will be adjusted for
site-specific hardness, once determined by an applicant). Zinc is also limited to a maximum of
420 pg/L, regardless of dilution. Zinc occurs mainly as a free ion (i.e., Zn?*) and can occur in
both suspended and dissolved forms. Suspended zinc can dissolve and can readily adsorb onto
suspended solids. Dissolved zinc generally increases as pH decreases and may occur as the free
ion or as dissolved complexes and compounds. Under aerobic conditions and at high pH, zinc
readily adsorbs onto hydrous iron and manganese oxides, clay minerals, and organic material.
Zinc compounds commonly found at contaminated or formerly contaminated sites include zinc
chloride, zinc oxide, zinc sulfate, and zinc sulfide.%®

Zinc may contribute to endocrine disruption, and specifically to reproductive alterations in fish
including decreased vitellogenin levels, delayed spawning, decreased egg viability, impaired
spermatogenesis, increased oocyte atresia, reduced egg size and larval deformities at elevated
levels (Gross et al., 2003). According to NMFS, zinc has a low likelihood of bioaccumulation.
The best available effects information available were for other surrogate, potential prey, or
sensitive species. Choi and Kinae (1994) reported a 72-h LCso for exposure to zinc of greater
than 10,000 png/L.8” G.W. Suter Il and C. L. Tsao (1996) reported that the lowest chronic values
were 36.41 pg/L, 46.73 pg/L, and >5,243 in fish, daphnid, and non-daphnid invertebrates,
respectively.®®

Additional effects data available in EPA’s Quality Criteria for Water indicates a 54 percent
mortality of rainbow trout fry in a zinc concentration of 10 pg/L for 28 days using dilution water
with a calcium concentration of 1.7 mg/L and a magnesium concentration of 1.0 mg/L (Affleck
(1952)). Pickering and Henderson (1966) determined a 96-hour LCs of zinc for fathead
minnows, Pimephales Promelas, of 870 ug/L at 20 mg/L CaCOs and 33,000 pg/L at 360 mg/L
CaCOz. The Atlantic salmon, Salmo salar, was tested in a 168-hour continuous-flow bioassay at
17°C in water with a total hardness of 14 mg/L CaCOs. The incipient lethal level, the level
beyond which the organism can no longer survive, was 420 pg/L of zinc (Sprague and Ramsay,

83 See footnote 9, above.

84 See footnote 63, above.

85 See footnote 19, above.

8 Toxicological Profile for Zinc. Agency for Toxic Substances and Disease Registry: August, 2005.
87 See footnote 9, above.

8 See footnote 19, above.

91



1965). Wurtz (1962) determined a 96-hour LCso for young pond snails, Physa heterostropha, of
434 pg/L at 100 mg/L CaCOzand of 303 pg/L at 20 mg/L CaCOzs. The LCso of a zinc sulfate
solution to a mayfly, Ephemerella subvaria, in a 10-day test to was 16,000 pg/L at 44 mg/L
CaCOgz (Warnick and Bell, 1969). A 48-hour LCso for Daphnia magna was found to be 100 pg/L
ata hagglness of 45 mg/L CaCOz and an alkalinity of 42 mg/L (Biesinger and Christensen,

1972).

Cyanide

Cyanide is limited to 5.2 pg/L in freshwater and 1.0 pg/L in saltwater, equivalent to EPA’s
chronic National Recommended Water Quality Criteria for the protection of aquatic life. EPA’s
cyanide criteria are stated in terms of free cyanide, defined as the sum of the cyanide present as
HCN and CN". Free cyanide is considered a more reliable index of toxicity to aquatic life than
total cyanide because total cyanides can include organic cyanides (e.g., nitriles) and relatively
stable metallocyanide complexes. However, current EPA approved test methods are only
available for total cyanide and available cyanide in water and not sufficiently sensitive to
measure concentrations of cyanide as low as 1.0 pug/L. As a result, the draft RGP specifies that
the WQBEL is shown as free cyanide per liter. However, total cyanide must be reported. The
compliance level for total cyanide is 5 pg/L. Cyanide is also limited to a maximum of 178 mg/L,
regardless of dilution (as total cyanide).

Cyanide is strongly associated with metals at contaminated or formerly contaminated sites
because it readily forms complexes with transition metals, particularly iron. Cyanide occurs in
water in many forms, including hydrogen cyanide (HCN), the cyanide ion (CN"), simple
cyanides, metallocyanide complexes, and as organic compounds. The relative concentrations of
these forms depend mainly on pH and temperature. Both HCN and CN" are toxic to aquatic life.
The cyanide ion readily converts to hydrogen cyanide at pH values less than 7.0. As a result,
when present, cyanide occurs more commonly as the more toxic hydrogen cyanide. Certain
bacteria, fungi, and algae can also produce cyanide, and cyanide is found naturally in several
species of plants.®® Cyanide is soluble in water. Sensitive fish species are highly susceptible to
cyanide exposure, exhibiting lethal effects at concentrations as low as 20 pg/L to 76 pg/L (Eisler
1991). Sub-lethal effects include reduced reproductive capacity (decreased egg number and
viability, and reduced embryo and larval survival), impaired swimming ability, altered growth,
and hepatic necrosis (dead liver tissue) (Eisler 1991). According to NMFS, cyanide has no
bioaccumulation potential, and an estimated toxic concentration to shortnose sturgeon at 40
Mg/L. Since Atlantic sturgeon are closely related to shortnose sturgeon, the effects of the
proposed action on Atlantic sturgeon are likely similar to effects of the proposed action on
shortnose sturgeon. Therefore, EPA considers this estimated toxic concentration to shortnose
sturgeon an acceptable surrogate for effects to Atlantic sturgeon. The best available effects
information for other surrogate, or sensitive species include a 96-h LCso of 40 ug/L cyanide for
the rainbow trout, reported by Kovacs (1979), and Kovacs and Leduc (1982) (1982b), and a 96-h
LCso V%lue of 59 pg/L cyanide for the Atlantic silverside, reported by Gardner and Berry
(1981).%1

8 See footnote 63, above.
% Toxicological Profile for Cyanide. Agency for Toxic Substances and Disease Registry: July, 2006.
% See footnote 9, above.
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Additional effects data available in EPA’s Quality Criteria for Water indicates the acute toxicity
of free cyanide ranged from 44.73 pg/L for a rainbow trout to 2,490 pg/L for a midge, but all of
the species with acute sensitivities above 400 pg/L were invertebrates. A long-term survival, and
a partial and complete life-cycle test with fish yielded chronic values of 13.57 pg/L, 7.849 pg/L,
and 16.39 pg/L, respectively. Chronic values for two freshwater invertebrate species were 18.33
pg/L and 34.06 pg/L. Chronic values for two freshwater invertebrate species were 18.33 pg/L
and 34.06 pg/L. The acute toxicity of free cyanide to saltwater species ranged from 4.893 ug/L
to >10,000 pg/L. Long-term survival in an early life-stage test with the sheepshead minnow
yielded a chronic value of 36.12 pg/L. Long-term survival in a mysid life-cycle test resulted in a
chronic value of 69.71 pg/L.%

Effects Determination for Cyanide and Metals

Based on the best available information, EPA has made the determination that the water quality
effects from the thirteen aforementioned metals and cyanide on shortnose sturgeon or Atlantic
sturgeon will be insignificant and/or discountable because if one or more of these metals is
present in a discharge authorized under the RGP:

1) Water quality standards are met at the point of discharge: The numeric water quality-
based limits for cyanide and metals have been established at the chronic aquatic life
criteria adopted in each state, are more stringent than available estimated effects data to
the listed species, and will be adjusted for site-specific hardness in freshwater. The
cyanide WQBELSs are imposed at concentrations near or below the minimum levels of
detection. Further, given high dilution in the Action Area waterbodies, the maximum
allowable discharge concentrations will result in the use of only a small portion of the
available assimilative capacity of the nearshore marine waters of Massachusetts and New
Hampshire or in the Connecticut River, Merrimack River, Taunton River, or Piscataqua
River such that cumulative effects from the environmental persistence of metals are
extremely unlikely to occur. Therefore, the numeric limits will not adversely affect listed
species because effects are extremely unlikely to occur and are therefore discountable.

With respect to prey quantity/quality, EPA has made the determination that the proposed action
will be insignificant because if one or more of these metals is present in a discharge authorized
under the RGP:

1) Discharges are likely to cause only a minor and temporary reduction in available prey, if
any, such that any effects on individual animals are not capable of being meaningfully
measured, detected, or evaluated: Discharges eligible for coverage under this general
permit are expected to occur with low frequency (intermittent), small magnitude (small
volume limited to no more than 1.0 MGD), and short duration (temporary or short-term)
and as such are likely to cause effects minor and temporary in nature. However, if any of
these pollutants are present in remediation activity discharges, the discharge must meet
numeric water quality-based limits established at the chronic aquatic life criteria adopted
in each state, at concentrations below available estimated effects concentrations at end-

9 See footnote 63, above.
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of-pipe. In addition, these pollutants are expected to undergo rapid, full mixing because
of the high dilution in the receiving waters to concentrations less than the minimum level
of detection such that effects are likely to cause only a minor and temporary change in the
abundance, distribution, quality and availability of only the most sensitive prey species.
This minor and temporary loss or alteration is not expected to affect the way that
individual animals use the Action Area or result in behavior change (e.g., foraging) in
individual animals that can be meaningfully measured, detected, or evaluated and is
therefore insignificant.

Consequently, the proposed action is not likely to adversely affect the shortnose sturgeon, the
Atlantic sturgeon or their prey in the Connecticut River, Merrimack River, Taunton River, or
Piscataqua River, or the coastal embayments/nearshore marine waters of Massachusetts and New
Hampshire.

Non-Halogenated and Halogenated Volatile Organic Compounds (VOCs)
VOCs are organic compounds that participate in atmospheric photochemical reactions except
those designated by EPA as having negligible photochemical reactivity. A halogenated
compound is one that has a halogen (e.g., fluorine, chlorine, bromine, or iodine) attached to its
chemical structure. In general, VOCs undergo rapid volatilization to the atmosphere when
released to surface water, attributable to the relatively high vapor pressure and relatively low
aqueous solubility of low molecular weight organic compounds (Dilling 1977; Dilling et al.
1975). The less halogenated the compound (i.e., the lower the number of halogens attached to its
chemical structure), the more rapidly the compound degrades.®®
The non-halogenated and halogenated VOC parameters potentially present in remediation
activity discharges and the expected water quality effects on shortnose, Atlantic sturgeon, or
their prey, if known, are discussed in this section. EPA’s determination follows this information
and is made with respect to all of the non-halogenated and halogenated VOC parameters
potentially present in remediation activity discharges. Numeric effluent limitations for the
majority of these parameters are equivalent to human health- or risk-based water quality criteria
such as EPA’s human health NRWQC and State-adopted groundwater quality standards, which
are imposed near or below analytical minimum levels of detection. Therefore, while human
health and/or risk-based effluent limitations are not specifically derived for the protection of
aquatic life, such limitations are an appropriate proxy because any potential effects to aquatic life
at concentrations that could potentially occur near or below analytical levels of detection cannot
be meaningfully measured, detected or evaluated.

BETX: Benzene, Ethylbenzene, Toluene and Total Xylenes (BETX)

Total BETX is the sum of the four alkyl benzenes: benzene, toluene, ethylbenzene, and total
xylenes (i.e., the sum of the ortho, para, and meta isomers of xylene). Total BETX is limited to a
maximum of 100 pg/L. EPA NRWQC are not available for this parameter. One pollutant that
comprises this parameter, benzene, is also limited as an individual parameter in the RGP.

9 Remediation Technologies Screening Matrix and Reference Guide, Version 4.0, Section 2.4.1: Properties and
Behavior of Halogenated VOCs (2007).

94



These VOCs have relatively high vapor pressures and high Henry’s law constants such that they
have a strong tendency to partition from water into air (Mackay 1979; Masten et al. 1994) and
volatilization is expected to be the dominant transport mechanism for xylenes in surface water.
do not significantly bioaccumulate in aquatic food chains. For example, the volatilization half-
life of ethylbenzene has been measured from approximately 40 to 200 hours (Keefe et al.
2004),% toluene with a half-life on the order of a few hours at 25°C,% and o-xylene is reported to
be 5.6 hours from a surface water depth of 1 meter (Mackay and Leinonen 1975). These
volatilization rates vary with conditions in the surface water, such as current/turbulence, water
depth and surface conditions (e.g., wind).%® Under aerobic conditions, when mixtures of BETX
are present, toluene usually degrades first, followed by xylene, and lastly benzene and
ethylbenzene, if they are degraded at all.*” BETX compounds are present at relatively high
concentrations in light distillates (e.g., approximately 2% ethylbenzene, 5% benzene, and 11-
12% toluene and xylenes). However, the composition of petroleum products that contain BETX
is highly variable, and for some petroleum products, any one of the four BETX compounds could
be the dominant COC. BETX concentrations decrease in the heavier grades of petroleum
distillate products such as fuel oils.%

The best available effects information available were for other sensitive species. Marchini et al.
(1992) reported a 96-h LCso of 24.6 mg/L for benzene in juvenile fathead minnow, and 15.6
mg/L in larvae. Geiger et al. (1986) reported a 96-h LCso of 9.09 mg/L for ethylbenzene in
juvenile fathead minnow. Marchini et al. (1992) reported a 96-h LCso of 36.2 mg/L for toluene in
juvenile fathead minnow, and 17.0 mg/L in larvae. Geiger et al. (1986) reported a 96-h LCso of
16.0 mg/L for juvenile fathead minnow for xylenes.%® Additional effects data available in EPA’s
Quality Criteria for Water indicates acute toxicity to freshwater aquatic life occurs at
concentrations as low as 32,000 pg/L and acute toxicity to saltwater aquatic life occurs at
concentrations as low as 430 pg/L for ethylbenzene. 1% G.W. Suter 1l and C. L. Tsao (1996)
reported that the lowest chronic values were 134 ug/L in fish for benzene, >440 pg/L and 12,922
pa/L in fish and daphnid, respectively, for ethylbenzene, 1,269 pg/L and 25,229 pg/L in fish and
daphnid, respectively, for toluene, and 62,308 pg/L in fish for xylenes.

Benzene is limited to a maximum of 5.0 pg/L. EPA aquatic life NRWQC are not available for
this parameter. This effluent limitation is equivalent to State groundwater quality standards. This
effluent limitation is also more stringent than the most current human health NRWQC for the
consumption of organism-only (“organism-only”), 16 to 58 ug/L. Benzene is frequently found at
petroleum-related remediation sites because benzene is present at relatively high concentrations

% Toxicological Profile for Ethylbenzene. Agency for Toxic Substances and Disease Registry: November, 2010.

% Draft Toxicological Profile for Toluene. Agency for Toxic Substances and Disease Registry: September, 2015.
% Toxicological Profile for Xylene. Agency for Toxic Substances and Disease Registry: August, 2007.

9 Toxicological Profile for Benzene. Agency for Toxic Substances and Disease Registry: August 2007.

% Composition of Petroleum Mixtures, Total Petroleum Hydrocarbon Criteria Working Group Series, T.L. Potter
and K.E. Simmons, Vol. 2, p. 52, May 1998.

9 See footnote 9, above.

100 See footnote 63, above.

101 See footnote 19, above.
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in light distillates (e.g., approximately 20,000 parts per million (ppm) in gasoline and
approximately 300 ppm in diesel fuel).1%

The high volatility of benzene is the controlling physical property in its environmental fate and
transport. Benzene is considered highly volatile with a vapor pressure of 95.2 mm Hg at 25 °C.
Benzene has moderate solubility in water, 1,780 mg/L at 25°C. The Henry's law constant for
benzene, 5.5x10-3 atm-m3/mole at 25 °C, indicates that benzene partitions readily to the
atmosphere from surface water (Mackay and Leinonen 1975). Benzene can adsorb to solids,
which tends to occur with greater organic matter content. Benzene can be degraded in water,
mostly through aerobic biodegradation. Benzene can be resistant to aerobic biodegradation in the
presence of nutrients or when present as a mixture with other aromatic hydrocarbons. Benzene
biodegradation under anaerobic conditions does not readily occur.%®

The best available effects information available were for other sensitive species. EPA’s Quality
Criteria for Water indicates that acute toxicity to freshwater aquatic life occurs at concentrations
as low as 5,300 pg/L and acute toxicity to saltwater aquatic life occurs at concentrations as low
as 5,100 pg/L. Chronic toxicity of benzene to sensitive saltwater aquatic life has been found to
occur at concentrations as low as 700 pg/L with a sensitive fish species.'%

1,4-dioxane

1,4-dioxane is limited to a maximum of 200 pg/L. EPA NRWQC are not available for this
parameter. This effluent limitation is equivalent to EPA’s lifetime health advisory under the Safe
Drinking Water Act. 1,4-dioxane is a synthetic cyclic ether generally released during its
production and use, the processing of other chemicals, and with its unintentional formation
during the manufacture of ethoxylated surfactants (EC 2002). Historically, 1,4-dioxane was
released used as a stabilizer for 1,1,1-trichloroethane (TCA). As a result, 1,4-dioxane is
frequently found at sites in association with releases of chlorinated solvents, especially1,1,1-
TCA.% The potential for bioconcentration in aquatic organisms is low (Franke et al. 1994). 1,4-
dioxane adsorbs weakly to suspended sediments and is relatively resistant to biodegradation
(Kawasaki 1980; Lyman et al. 1982). 1% 1 4-dioxane is highly miscible in water, mixing with
water so readily that it can be found in groundwater plumes far in advance of any solvents with
which it was originally released. 1%

Given its estimated Henry's law constant of 4.88 x10-6 atm-m3 mol-1 (Howard 1990), 1,4-
dioxane is expected to be moderately volatile from water surfaces, as well as moist soils (Park et
al., 1987; Thomas, 1990; EU, 2002). The volatilization half-life from a model river was
estimated to be five days, while the volatilization half-life from a model lake was estimated to be
56 days (U.S. EPA, 2005). The best available effects information available were for other

102 See footnote 98, above.

103 See footnote 97, above.

104 See footnote 25, above.

105 Technical Fact Sheet — 1,4-Dioxane. U.S. EPA, Federal Facilities Restoration and Reuse Office. EPA 505-F-14-
011: January, 2014.

106 Toxicological Profile for 1,4-Dioxane. April, 2012; Agency for Toxic Substances and Disease Registry.

107 1,4-Dioxane Fact Sheet: Support Document. EPA Office of Pollution Prevention and Toxics (OPPT) Chemical
Fact Sheet. EPA 749-F-95-010a: February, 1995.
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sensitive species. In freshwaters, acute toxicity concentrations ranged from 4,269 mg/L for the
bluegill sunfish (Lepomis macrochirus) (Brooke, 1987) to 13,000 mg/L for the fathead minnow
(Pimephales promelas) (GDCH, 1991b). In invertebrates, a 96h LCso of 2,274 mg/L was
determined for the scud (Gammarus pseudolimnaeus) (Brooke, 1987) and a 24h LCs of 4,700
mg/L was determined for the water flea (Daphnia magna) (Bringmann and Kuhn, 1977). The
lowest acute effect concentration for invertebrates was 163 mg/L for the water flea
(Ceriodaphnia dubia) (GDCH, 1991b). Chronic effect concentrations ranged from a No
Observed Effect Concentration (NOEC) of 145 mg/L for embryo-larval fathead minnow
(Pimephales promelas) over 32 days (GDCH, 1991b) to an Observed Effect Concentration
(LOEC) of 6,933 mg/L for medaka (Oryzias latipes) over 28 days (Johnson et al., 1993). In the
invertebrate water flea, Ceriodaphnia dubia, the NOEC and LOEC were 635 mg/L and 1,250
mg/L, respectively, over 7 days (Dow, 1995).1%¢

Acetone

Acetone is limited to a maximum of 7.97 mg/L. EPA NRWQC are not available for this
parameter. Acetone is miscible in water and soluble in benzene and ethanol. Acetone is highly
volatile and will volatilize rapidly from surface water. Acetone does not readily adsorb to
sediment but may be consumed by microorganisms when present in surface water, which can
lead to oxygen depletion in aquatic systems. Acetone produces detectable odors in air and water,
with an odor threshold in water of 20 mg/L.

The environmental half-life in a river is estimated at six (6) days. Aqueous biodegradation has
been estimated as less than one (1) day. The best available effects information available were for
other surrogate, or sensitive species. Acute toxicity to fish ranges from an LCso of 6,070 mg/L
for brook trout to 15,000 mg/L for fathead minnow. The lowest LCso for aquatic invertebrates is
2,100 mg/L, ranging to 16,700 mg/L. The chronic NOEC for daphnia is 1,660 mg/L.*%° G.W.
Suter Il and C. L. Tsao (1996) reported that the lowest chronic values were 507,640 pg/L and
1,560 pg/L in fish and daphnid, respectively.'*

Total Phenol

Total phenol is limited to 300 pg/L in freshwater and saltwater, equivalent to EPA’s organoleptic
effects NRWQC. EPA aquatic life NRWQC are not available for this parameter. This effluent
limitation is also more stringent than the most current human health organism-only NRWQC,
300 mg/L. Phenol is also limited to a maximum of 1,080 ug/L. Phenol is a widely used chemical
intermediate. Residual phenol can also occur as a byproduct of the combustion of wood,
petroleum products, and coal gas, and the degradation of organic matter and organic wastes,
especially benzene. Phenol degrades rapidly in air and will generally biodegrade rapidly in soil at
lower concentrations in the presence of microorganisms capable of degrading phenol. When
biodegradation is sufficiently slow, phenol in soil will leach to groundwater.'!

108 Canadian Council of Ministers of the Environment. 2008. Canadian water quality guidelines for the protection of
aquatic life: 1,4-Dioxane. In: Canadian environmental quality guidelines, 1999, Canadian Council of Ministers of
the Environment, Winnipeg.

109 Toxicological Review of Acetone. U.S. Environmental Protection Agency: EPA/635/R-03/004, May, 2003; and
Toxicological Profile for Acetone. Agency for Toxic Substances and Disease Registry: May, 1994.

110 See footnote 19, above.

111 Acetone, CAS No: 67-64-1, SIDS Initial Assessment Report (SIAR) for the 9th SIAM. U.S. Environmental
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The best available effects information available were for other sensitive species. EPA’s Quality
Criteria for Water indicates that acute and chronic toxicity to freshwater aquatic life occurs at
concentrations as low as 10,200 pg/L and 2,560 pg/L, respectively, and acute toxicity to
saltwater aquatic life occurs at concentrations as low as 5,800 pg/L.1*? According to NMFS,
phenol is not expected to bioaccumulate in fish. Pink salmon (Oncorhynchus gorbuscha)
exhibited a 96-h LCso of 3,730 ug/L for phenol (Korn et al. 1979, Korn et al. 1985).113 Additional
effects data available in EPA’s Quality Criteria for Water indicates acute and chronic toxicity to
freshwater aquatic life occurs at concentrations as low as 10,200 pg/L and 2,560 ug/L,
respectively, and acute toxicity to saltwater aquatic life occurs at concentrations as low as 5,800
ug/L. 114 G.W. Suter Il and C. L. Tsao (1996) reported that the lowest chronic values were <200
ug/L and 2,005 pg/L in fish and daphnid, respectively.*®

Chlorinated Halogenated VOCs: Carbon Tetrachloride, Total dichlorobenzene, 1,2-
dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,1 Dichloroethane (1,1-DCA)
1,2 Dichloroethane (1,2-DCA), 1,1 Dichloroethylene (1,1-DCE), Methylene Chloride, 1,1,1
Trichloroethane (1,1,1-TCA) 1,1,2 Trichloroethane (1,1,2-TCA), Tetrachloroethylene
(PCE), Trichloroethylene (TCE), cis-1,2 Dichloroethylene (cis-1,2-DCE), Vinyl Chloride

Carbon Tetrachloride is limited to 1.6 pg/L in freshwater and saltwater for sites in
Massachusetts, which is equivalent to the human health organisms-only water quality criteria in
Massachusetts. Carbon tetrachloride is also limited to a maximum of 4.4 pg/L. EPA aquatic life
NRWQC are not available for this parameter. The best available effects information available
were for other sensitive species. EPA’s Quality Criteria for Water indicates that acute toxicity to
freshwater aquatic life occurs at concentrations as low as 35,200 pg/L and acute toxicity to
saltwater aquatic life occurs at concentrations as low as 50,000 pg/L.1*® G.W. Suter Il and C. L.
Tsao (1996) reported that the lowest chronic values were 1,970 pg/L and 5,580 pg/L in fish and
daphnid, respectively.t’

This VOC volatilizes rapidly when released surface water. In the presence of free or available
sulfide and ferrous ions, carbon tetrachloride can also degrade through reductive dechlorination
(Kriegman-King and Reinhard 1991). Limited data indicate that carbon tetrachloride has a low
tendency to bioconcentrate in the food chain, mainly due to volatility (Neely et al. 1974; Pearson
and McConnell 1975).118

Protection Agency Office of Pollution Prevention and Toxics: 1999.

112 See footnote 25, above.

113 See footnote 9, above.

114 See footnote 63, above.

115 See footnote 19, above.

116 See footnote 25, above.

117 See footnote 19, above.

118 Toxicological Profile for Carbon Tetrachloride. Agency for Toxic Substances and Disease Registry: August,
2005.
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Total dichlorobenzene is the sum of three isomers: 1,2-dichlorobenzene, 1,3-dichlorobenzene,
and 1,4-dichlorobenzene. Total dichlorobenzene is limited to a maximum of 763 pug/L in
freshwater and saltwater for sites in New Hampshire, equivalent to New Hampshire’s water
quality criterion for this parameter. EPA NRWQC are not available for this parameter. WQC are
also not available for this parameter for Massachusetts. However, the three isomers of total
dichlorobenzene are limited individually in both Massachusetts and New Hampshire. The best
available effects information available were for other sensitive species. EPA’s Quality Criteria
for Water indicates that acute and chronic toxicity to freshwater aquatic life occurs at
concentrations as low as 1,120 pg/L and 763 pug/L, respectively, and acute toxicity to saltwater
aquatic life occurs at concentrations as low as 1,970 pg/L.'*® Individual isomers are not
specified.

These VOCs volatilize rapidly when released surface water. Dichlorobenzenes (DCBs) are not
known to occur naturally. Biodegradation of DCBs may occur in water under aerobic, but not
anaerobic, conditions. A study of chlorobenzenes in sediments, water, and selected fish from the
Great Lakes indicated that many chlorobenzenes are bioconcentrated by fish, but that DCBs are
concentrated to a smaller extent than some of the more highly chlorinated chlorobenzene
compounds such as pentachlorobenzene and hexachlorobenzene (Oliver and Niimi 1982a).1%°

1,2 Dichlorobenzene (1,2-DCB) is limited to a maximum of 600 pg/L, equivalent to State
groundwater quality standards. This effluent limitation is more stringent than the most current
human health organism-only NRWQC, 3,000 pg/L. EPA aquatic life NRWQC are not available
for this parameter. EPA’s Quality Criteria for Water indicates toxicity information for
dichlorobenzenes, as noted above. Individual isomers are not specified.

1,2-DCB is one of the three DCBs isomers described with respect to total DCBs, above. 1,2-
DCB is a liquid at room temperature. 1,2-DCB may be produced as a by-product in the
manufacture of 1,4-DCB.*?

1,3 Dichlorobenzene (1,3-DCB) is limited to a maximum of 320 pg/L, which is equivalent to
the human health water quality criteria for the consumption of water and organisms (“water +
organisms”) in Massachusetts and New Hampshire. EPA aquatic life NRWQC are not available
for this parameter. EPA’s Quality Criteria for Water indicates toxicity information for
dichlorobenzenes, as noted above. Individual isomers are not specified.

1,3-DCB is one of the three DCBs isomers described with respect to total DCBs, above. 1,3-
DCB is a liquid at room temperature.1?2

1,4 Dichlorobenzene (1,4-DCB) is limited to a maximum of 5.0 ug/L, equivalent to State
groundwater quality standards. This effluent limitation is more stringent than the most current
human health organism-only NRWQC, 900 pg/L. EPA aquatic life NRWQC are not available

119 See footnote 25, above.

120 Toxicological Profile for Dichlorobenzenes. Agency for Toxic Substances and Disease Registry: August, 2006.
121 See footnote 120, above.

122 See footnote 120, above.
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for this parameter. EPA’s Quality Criteria for Water indicates toxicity information for
dichlorobenzenes, as noted above. Individual isomers are not specified.

1,4-DCB is one of the three DCBs isomers described with respect to total DCBs, above. 1,4-
DCB is a widely used deodorizer/repellant and is generally the more widely used of the DCBs.
Whereas 1,2- and 1,3-DCB are liquids at room temperature, 1,4-DCB is a solid that sublimes
readily.'?3

1,1 Dichloroethane (1,1-DCA) is limited to a maximum of 70 pg/L, equivalent to State
groundwater quality standards. EPA aquatic life NRWQC are not available for this parameter.
The best available effects information available were for other sensitive species. G.W. Suter 11
and C. L. Tsao (1996) reported that the lowest chronic value was 14,680 pg/L in fish.'?*

This VOC volatilizes rapidly when released surface water. In the absence of oxygen and in the
presence of anaerobic, methane-producing bacteria in groundwater, 1,1-DCA is produced by
biodegradation of 1,1,1-TCA. Further degradation to chloroethane can also occur.'?

1,2 Dichloroethane (1,2-DCA) is limited to a maximum of 5.0 mg/L, equivalent to State
groundwater quality standards. This effluent limitation is more stringent than the most current
human health organism-only NRWQC, 650 pg/L. EPA aquatic life NRWQC are not available
for this parameter. The best available effects information available were for other sensitive
species. EPA’s Quality Criteria for Water indicates that acute and chronic toxicity to freshwater
aquatic life occurs at concentrations as low as 118,000 pg/L and 20,000 pg/L, respectively, and
acute toxicity to saltwater aquatic life occurs at concentrations as low as 113,00 pg/L for fish and
invertebrates.'?® G.W. Suter Il and C. L. Tsao (1996) reported that the lowest chronic values
were 41,364 pg/L and 15,200 pg/L in fish and daphnid, respectively.'?’

This VOC volatilizes rapidly when released surface water. 1,2-DCA is not known to occur
naturally. However, 1,2-DCA may be present from the anaerobic biodegradation of other
chlorinated alkanes such as 1,1,2,2-tetrachloroethane. Biodegradation occurs slowly in water.
1,2-DCA generally does not adsorb to suspended solids and sediment in the water column.*?®

1,1 Dichloroethylene (1,1-DCE) is limited to a maximum of 3.2 pg/L, which is equivalent to the
human health organism-only water quality criteria in Massachusetts and New Hampshire. EPA
aquatic life NRWQC are not available for this parameter. The best available effects information
available were for other sensitive species. EPA’s Quality Criteria for Water indicates that acute
toxicity to freshwater aquatic life occurs at concentrations as low as 11,600 pg/L and chronic
toxicity to saltwater aquatic life occurs at concentrations as low as 224,000 pg/L. The toxicity

123 See footnote 120, above.

124 See footnote 19, above.

125 Toxicological Profile for 1,1-Dichlorethane. Agency for Toxic Substances and Disease Registry: August, 2006.
126 See footnote 25, above.

127 See footnote 19, above.

128 See footnote 125, above.
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information as noted is specified for dichloroethylenes. Individual isomers are not specified.*?°
G.W. Suter Il and C. L. Tsao (1996) reported that the lowest chronic values were >4,800 pg/L
and 4,720 pg/L in fish and daphnid, respectively.**

This VOC generally volatilizes rapidly when released surface water. However, 1,1-DCE also has
high water solubility. 1,1-DCE reduces to vinyl chloride under methanogenic conditions and
through reductive chlorination by microorganisms.*3!

Methylene Chloride, also known as dichloromethane (DCM), is limited to a maximum of 4.6
Ma/L, which is equivalent to the human health water + organisms water quality criteria in
Massachusetts and New Hampshire. EPA aquatic life NRWQC are not available for this
parameter. The best available effects information available were for other sensitive species. G.W.
Suter Il and C. L. Tsao (1996) reported that the lowest chronic values were 108,000 pg/L and
42,667 pg/L in fish and daphnid, respectively.!

This VOC volatilizes rapidly when released surface water. Both aerobic and anaerobic
biodegradation of methylene chloride can occur in water. The biodegradation of methylene
chloride may increase in the presence of elevated levels of organic carbon. Methylene chloride
does not strongly adsorb to sediments.!3

1,1,1 Trichloroethane (1,1,1-TCA) is limited to a maximum of 200 pg/L, equivalent to State
groundwater quality standards. This effluent limitation is more stringent than the most current
human health organism-only NRWQC, 200,000 pg/L. EPA aquatic life NRWQC are not
available for this parameter. The best available effects information available were for other
sensitive species. EPA’s Quality Criteria for Water indicates that acute toxicity to saltwater
aquatic life occurs at concentrations as low as 31,200 pg/L for fish and invertebrates.'3* G.W.
Suter Il and C. L. Tsao (1996) reported that the lowest chronic value was 3,493 pg/L in fish. 1%

This VOC volatilizes rapidly when released surface water. In surface waters, 1,1,1-TCA also
does not readily adsorb to sediment or suspended organic material. Slow biodegradation of 1,1,1-
TCA can occur under both anaerobic and aerobic conditions. Under anaerobic conditions, 1,1,1-
TCA degrades to 1,1-dichloroethane through reductive dechlorination by methane-producing
bacteria and by sulfate-reducing organisms, which can further degrade to chloroethane.!3®

1,1,2 Trichloroethane (1,1,2-TCA) is limited to a maximum of 5.0 ug/L, equivalent to State
groundwater quality standards. This effluent limitation is more stringent than the most current
human health organism-only NRWQC, 8.9 pg/L. The best available effects information available

129 See footnote 25, above.

130 See footnote 19, above.

131 Toxicological Profile for 1,2,-Dichlorethene. Agency for Toxic Substances and Disease Registry: May, 1994.
132 See footnote 19, above.

133 Toxicological Profile for Methylene Chloride. Agency for Toxic Substances and Disease Registry: September,
2000.

134 See footnote 25, above.
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136 Toxicological Profile for 1,1,1-Trichloroethane. Agency for Toxic Substances and Disease Registry: July, 2006.
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were for other sensitive species. EPA aquatic life NRWQC are not available for this parameter.
EPA’s Quality Criteria for Water indicates that chronic toxicity to freshwater aquatic life occurs
at concentrations as low as 9,400 pg/L.2*" G.W. Suter 1l and C. L. Tsao (1996) reported that the
lowest chronic values were 9,400 pg/L and 18,400 pg/L in fish and daphnid, respectively.'®

This VOC volatilizes rapidly when released surface water. In surface waters, 1,1,2-TCA also
does not readily adsorb to sediment or suspended organic material. While aerobic biodegradation
does not generally occur, 1,1,2-TCA can be formed during the anaerobic biodegradation of
1,1,2,2-tetrachloroethane and 1,1,2-TCA can further degrade to form vinyl chloride.t%

Tetrachloroethylene (PCE) is limited to 3.3 pg/L in freshwater and saltwater for sites in
Massachusetts, which is equivalent to the human health organisms-only water quality criterion in
Massachusetts. PCE is also limited to a maximum of 5.0 pg/L, equivalent to State groundwater
quality standards. EPA aquatic life NRWQC are not available for this parameter. The best
available effects information available were for other sensitive species. EPA’s Quality Criteria
for Water indicates that acute and chronic toxicity to freshwater aquatic life occurs at
concentrations as low as 5,280 pg/L and 840 ug/L, respectively and acute and chronic toxicity to
saltwater aquatic life occurs at concentrations as low as 10,200 pg/L and 450 pg/L,
respectively.*® G.W. Suter Il and C. L. Tsao (1996) reported that the lowest chronic values were
840 pg/L and 750 pg/L in fish and daphnid, respectively.#!

This VOC generally volatilizes rapidly when released surface water. PCE can biodegrade to
DCE, trichloroethylene, vinyl chloride and ethene through reductive dechlorination, but is
generally slow to break down in water. PCE has low water solubility, but is miscible with
alcohol, ether, benzene, and most fixed and volatile oils. PCE also has a density higher than
water, which causes PCE that is not immediately volatilized to submerge below water.'42

Trichloroethylene (TCE) is limited to a maximum of 5.0 pg/L, equivalent to State groundwater
quality standards. This effluent limitation is more stringent than the most current human health
organism-only NRWQC, 7 ug/L. The best available effects information available were for other
sensitive species. EPA aquatic life NRWQC are not available for this parameter. EPA’s Quality
Criteria for Water indicates that acute toxicity to freshwater aquatic life occurs at concentrations
as low as 45,000 pg/L and acute toxicity to saltwater aquatic life occurs at concentrations as low
as 2,000 pg/L.**3 G.W. Suter Il and C. L. Tsao (1996) reported that the lowest chronic values
were 11,100 pg/L and 7,257 pg/L in fish and daphnid, respectively.1#*
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This VOC generally volatilizes rapidly when released surface water. TCE also has a density
higher than water, which causes TCE that is not immediately volatilized to submerge below
water. Anaerobic degradation of TCE in water can produce DCE, vinyl chloride and ethylene.
TCE may adsorb onto organic and inorganic solids (e.g., fats, waxes, and resins). 14°

cis-1,2 Dichloroethylene (cis-1,2-DCE) is limited to a maximum of 70 pg/L, equivalent to State
groundwater quality standards. EPA aquatic life NRWQC are not available for this parameter.
This VOC volatilizes rapidly when released surface water. cis-1,2-DCE often occurs as a mixture
with the trans- isomer of DCE. cis-1,2-DCE can be formed when other solvents such as PCE,
TCE, and vinyl chloride degrade. Multiple anaerobic degradation processes can occur in

water. 146

The best available effects information available were for other sensitive species. EPA’s Quality
Criteria for Water indicates that acute toxicity to freshwater aquatic life occurs at concentrations
as low as 11,600 pg/L and chronic toxicity to saltwater aquatic life occurs at concentrations as
low as 224,000 pg/L. The toxicity information as noted is specified for dichloroethylenes.
Individual isomers are not specified.*” G.W. Suter Il and C. L. Tsao (1996) reported that the
lowest chronic value for 1,2-DCE (isomer unspecified) was 9,538 pg/L in fish.4

Vinyl Chloride is limited to a maximum of 2.0 ug/L, equivalent to State groundwater quality
standards. EPA aquatic life NRWQC are not available for this parameter.

This VOC volatilizes rapidly when released surface water. However, vinyl chloride also has high
water solubility. The persistence of vinyl chloride in water can be affected by turbidity and the
presence of salts, which form complexes with vinyl chloride that increase its water solubility.
Vinyl chloride can also occur from of anaerobic reductive dehalogenation of PCE, TCE, and
1,1,1-TCA, which generally occurs relatively slowly 14° The best available effects information
available were for other sensitive species. EPA’s Quality Criteria for Water indicates that acute
toxicity to freshwater aquatic life occurs at concentrations as low as 35,200 pg/L and acute
toxicity to saltwater aquatic life occurs at concentrations as low as 50,000 pg/L.**°

Ethylene Dibromide (EDB)
EDB is limited to a maximum of 0.05 pg/L, equivalent to State groundwater quality standards.
EPA aquatic life NRWQC are not available for this parameter.

EDB is an aliphatic hydrocarbon. EDB has high water solubility. A fraction of EDB is relatively
immobile and resistant to mobilization, chemical transformation and biodegradation when bound
to micropores. EDB can leach slowly from micropore sites, especially if disturbed or crushed,

145 Draft Toxicological Profile for Trichloroethylene. Agency for Toxic Substances and Disease Registry: October,
2014.

146 Toxicological Profile for cis-1,2-dichloroethene. Agency for Toxic Substances and Disease Registry: August,
1996.

147 See footnote 25, above.
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149 Toxicological Profile for Vinyl Chloride. Agency for Toxic Substances and Disease Registry: July, 2006.
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contaminating water over longer periods.®! The best available effects information available were
for other sensitive species. EPA’s Quality Criteria for Water indicates that acute toxicity to
freshwater aquatic life occurs at concentrations as low as 35,200 pg/L and acute toxicity to
saltwater aquatic life occurs at concentrations as low as 50,000 pg/L.%>2

Effects Determination for Non-Halogenated and Halogenated VOCs

Based on the best available information, EPA has made the determination that the effects from
the fifteen aforementioned non-halogenated and halogenated VOC parameters on shortnose
sturgeon and Atlantic sturgeon will be insignificant and/or discountable because if these
parameters are present in a discharge authorized under the RGP:

1) Water quality standards are met at the point of discharge: These parameters are expected
to volatilize rapidly before undergoing any significant chemical or biological degradation
such that effects are extremely unlikely to occur and are therefore discountable. Further,
available effects data for most parameters do not exceed the maximum allowable
discharge concentrations, suggesting that, if the numeric limits for these parameters are
taken to represent the surrogate instream constituent exposure concentrations, the
numeric limits are an acceptable proxy and any effects are extremely unlikely to occur
and are therefore discountable.

With respect to prey quantity/quality, EPA has made the determination that the proposed action
will be insignificant because if one or more of these VOC parameters is present in a discharge
authorized under the RGP:

1) Discharges are likely to cause only a minor and temporary reduction in available prey, if
any, such that any effects on individual animals are not capable of being meaningfully
measured, detected, or evaluated: Discharges eligible for coverage under this general
permit are expected to occur with low frequency (intermittent), small magnitude (small
volume limited to no more than 1.0 MGD), and short duration (temporary or short-term)
and as such are likely to cause effects minor and temporary in nature. The discharge must
meet numeric limits established at concentrations below available estimated effects
concentrations for most parameters at end-of-pipe. If any of these parameters are present
in remediation activity discharges, they are expected to volatilize rapidly before causing
any significant chemical or biological effect. These pollutants are then expected to
undergo rapid, full mixing because of the high dilution in the receiving waters to
concentrations less than the minimum level of detection such that effects are likely to
cause only a minor and temporary change in the abundance, distribution, quality and
availability of only the most sensitive prey species. This minor and temporary loss or
alteration is not expected to affect the way that individual animals use the Action Area or
result in behavior change (e.g., foraging) in individual animals that can be meaningfully
measured, detected, or evaluated and is therefore insignificant.

151 Toxicological Profile for 1,2-dibromoethane. Agency for Toxic Substances and Disease Registry: July, 1992.
152 See footnote 25, above.
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Consequently, the proposed action is not likely to adversely affect the shortnose sturgeon, the
Atlantic sturgeon or their prey in the shoreline areas of Massachusetts and New Hampshire or the
Connecticut River, Merrimack River, Taunton River, or Piscataqua River.

Non-Halogenated and Halogenated Semi-Volatile Organic Compounds

(SVOCs)
SVOCs are organic compounds that volatilize slowly at standard temperature and pressure (i.e.,
20 degrees Celsius and 1 atmosphere). A halogenated compound is one that has a halogen (e.g.,
fluorine, chlorine, bromine, or iodine) attached to its chemical structure. Aquatic organisms can
be expected to experience greater exposure to more soluble substances. Other factors also affect
the likelihood of an organism’s exposure to SVOCs, including environmental degradation and
biodegradation. It can be inferred, based on observed effects in other non-salmonid fish, that
organic pollutants could lead to decreased growth, alterations of metabolic functions, and
reduced recruitment.t®3

Numeric effluent limitations for the majority of these parameters are equivalent to human health-
or risk-based water quality criteria such as EPA’s human health NRWQC and State-adopted
groundwater quality standards, which are imposed near or below analytical minimum levels of
detection. Therefore, while human health and/or risk-based effluent limitations are not
specifically derived for the protection of aquatic life, such limitations are an appropriate proxy
because any potential effects to aquatic life at concentrations that could potentially occur near or
below analytical levels of detection cannot be meaningfully measured, detected or evaluated. The
non-halogenated and halogenated SVOC parameters potentially present in remediation activity
discharges and the expected water quality effects on shortnose, Atlantic sturgeon, or their prey, if
known, are discussed in this section. EPA’s determination follows this information and is made
with respect to all of the non-halogenated and halogenated SVOC parameters potentially present
in remediation activity discharges.

Phthalates

Total Phthalates is limited to 3.0 pg/L in freshwater and 3.4 pg/L in saltwater for sites in New
Hampshire, equivalent to New Hampshire’s water quality criteria for total phthalate esters. Total
phthalates is also limited to a maximum of 190 pg/L. EPA NRWQC are not available for this
parameter. However, one pollutant that comprises this parameter, diethylhexyl phthalate, is also
limited in the draft RGP.

Phthalates are a group of compounds that contain a phenyl ring with two attached acetate groups.
They are often referred to as plasticizers. Because phthalates are not a part of the polymers that
make up plastics, they can be released from these materials fairly easily. The use of plastics and
materials containing plasticizers is widespread. Total phthalates is the sum of: diethylhexyl
phthalate (DEHP), benzyl butyl phthalate, di-n-butyl phthalate, diethyl phthalate, dimethyl
phthalate and di-n-octyl phthalate. The best available effects information available were for other
sensitive species. EPA’s Quality Criteria for Water indicates that acute and chronic toxicity to

153 See footnote 9, above.
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freshwater aquatic life occurs at concentrations as low as 940 pg/L and 3 pg/L, respectively and
chronic toxicity to saltwater aquatic life occurs at concentrations as low as 2,944 ug/L. The
toxicity information as noted is specified for phthalate esters. Individual phthalates are not
specified.’> G.W. Suter Il and C. L. Tsao (1996) reported that the lowest chronic values were
912 pg/L in daphnid for DEHP, 717 pg/L and 697 pg/L in fish and daphnid, respectively, for di-
n-butyl phthalate, and 3,822 pg/L 708 pg/L in fish and daphnid, respectively, for di-n-octyl
phthalate.>®

Diethylhexyl Phthalate (DEHP) is limited to 2.2 pg/L in Massachusetts and 5.9 pg/L (draft)
and 2.2 pg/L (final) in New Hampshire (due to revision of New Hampshire water quality
regulations), equivalent to the human health organisms-only water quality criteria in
Massachusetts and New Hampshire. DEHP is also limited to a maximum of 101 pg/L. EPA
aquatic life NRWQC are not available for this parameter.

DEHP is one of the six phthalates described with respect to total phthalates, above. As noted,
G.W. Suter Il and C. L. Tsao (1996) reported that the lowest chronic values were 912 pg/L in
daphnid for DEHP.

Polycyclic Aromatic Hydrocarbons (PAHSs): Total Group | PAHSs, Benzo(a)anthracene,
Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Chrysene,
Dibenzo(a,h)anthracene and Indeno(1,2,3-cd)pyrene, Total Group Il PAHs, Naphthalene
PAHs are a group of organic compounds that form through the incomplete combustion of
organic materials. PAHs are also present in fossil fuels, petroleum derivatives and residuals (e.g.,
asphalt, coal, crude oil, heavy distillates, and tars). PAHSs consist of two or more aromatic rings.
In general, physical and chemical characteristics of PAHs vary with the number of aromatic
rings comprising their chemical structure (i.e., molecular weight). Two- and three-ring PAH
compounds mainly occur in the vapor phase. PAHSs that have five or more aromatic rings mainly
occur in the particulate phase. Four-ring PAH compounds occur in both phases.**® In surface
water, PAHSs can volatilize, oxidize, biodegrade and bind to suspended particles or sediments.
Several PAHSs are known animal carcinogens, while others can enhance the response of the
carcinogenic PAHs.™®" Acute toxicity to saltwater aquatic life has been documented at
concentrations as low as 300 pg/L.*8 The best available effects information available were for
other sensitive species. EPA’s Quality Criteria for Water indicates that the most susceptible
category of organisms, the marine larvae, appear to be intolerant of the water soluble petroleum-
related compounds, at concentrations as low as 0.1 mg/L.%* The PAH indicator parameters
included in the draft RGP are described in this section, below.

154 See footnote 25, above.
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Exposure to environmentally persistent pollutants such as PAHs can cause lesions, retard the
growth, or impair the reproductive capabilities of aquatic life (Cooper, 1989); (Sindermann,
1994). As stated in the recovery plan for the shortnose sturgeon and the status review for the
Atlantic sturgeon, the life history of these species (which includes a long lifespan and benthic
foraging habit) predispose the sturgeon to long-term and repeated exposure to environmental
contamination (NMFS, 1998); (Atlantic Sturgeon Status Review Team, 2007). EPA’s Quality
Criteria for Water indicates that acute toxicity to saltwater aquatic life occurs at concentrations
as low as 300 pg/L. The toxicity information as noted is specified for polynuclear aromatic
hydrocarbons. Individual PAHSs are not specified.°

The PAH parameters potentially present in remediation activity discharges and the expected
water quality effects on shortnose, Atlantic sturgeon, or their prey, if known, are discussed
further with respect to each individual metal, below.

Total Group | PAHSs is limited to a maximum of 1.0 pg/L. Total Group | PAHSs is the sum of:
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
dibenzo(a,h)anthracene and indeno(1,2,3-cd)pyrene. The draft RGP requires that analysis of
individual Group | PAH compounds achieve a minimum level of analysis (ML) of 0.1 pg/L or
less (i.e., at the approximate minimum level of detection using the most sensitive test method
currently approved in 40 CFR Part 136). The sum of Group | PAH compound MLs in
compliance with this requirement is 0.7 pug/L. The effluent limitation reflects the sum of the
compliance levels for individual Group | PAH compounds, adjusted upward to 1.0 pg/L to
account for variation in analytical MLs expected to be achieved. EPA NRWQC are not available
for this parameter. However, the pollutants that comprise this parameter are also limited
individually in the draft RGP.

Group | PAHSs have higher molecular weights (i.e., contain four to seven aromatic rings). As a
result, Group | PAHSs are more resistant to oxidation, reduction, and vaporization, are less water-
soluble and are generally persistent (i.e., less degradable). Group | PAHSs are generally less toxic
to aquatic organisms but are carcinogenic. Higher molecular weight PAHs more strongly bind to
organic carbon in soil and sediment. Because of their low solubility and high affinity for organic
carbon, Group | PAHSs in surface water typically occur adsorbed to particles that either have
settled to the bottom or are suspended in the water column.

Several characteristics of short-nose sturgeon (i.e., long lifespan, extended residence in estuarine
habitats, benthic predator) predispose the species to long-term and repeated exposure to surface
water and sediment contamination from oil and oil-related derivatives (PAHSs). Kocan et al.
(1996) investigated the survival of sturgeon eggs and larvae exposed to sediment. Coal-tar
contaminated sediment produced approximately 95 percent embryo-larval mortality after 18 days
of exposure. Toxicity appeared to be via direct contact of the embryos with contaminated whole
sediment, as opposed to water soluble extracts of the sediment (elutriate). For example, the
concentration of low molecular weight PAHs (LPAHSs; water soluble) that resulted in embryo
and larval mortality was > 0.47 mg/L, which is higher than would occur naturally.6!

160 See footnote 25, above.
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Benzo(a)anthracene is limited to 0.0038 pg/L in freshwater and saltwater, which is equivalent
to the human health water + organisms water quality criteria in Massachusetts and New
Hampshire. EPA aquatic life NRWQC are not available for this parameter. Benzo(a)anthracene
is also limited to a maximum of 1.0 mg/L as total group | PAHSs.

Benzo(a)anthracene is one of the seven Group | PAHSs described with respect to total Group |
PAHSs, above. The best available effects information available were for other sensitive species.
G.W. Suter Il and C. L. Tsao (1996) reported that the lowest chronic value was 0.65 pg/L in
daphnid.t62

Benzo(a)pyrene is limited to 0.0038 pg/L in freshwater and saltwater, which is equivalent to the
human health water + organisms water quality criteria in Massachusetts and New Hampshire.
EPA aquatic life NRWQC are not available for this parameter. The most current human health
organism-only NRWQC is 0.00013 pg/L, which Massachusetts and New Hampshire have not
adopted into their standards. Benzo(a)pyrene is also limited to a maximum of 1.0 mg/L as total
group | PAHSs.

Benzo(a)pyrene is one of the seven Group | PAHSs described with respect to total Group | PAHSs,
above. The best available effects information available were for other sensitive species. Effects
have been observed from oil-related derivatives such as PAHs. For example, Oris and Giesy
(1987) reported a LTso (lethal time to 50 percent mortality) of 5.6 pg/L for benzo(a) pyrene
(BaP) in larval fathead minnow.%® G.W. Suter 1l and C. L. Tsao (1996) reported that the lowest
chronic value was 0.30 pg/L in daphnid.*64

Benzo(b)fluoranthene is limited to 0.0038 pg/L in freshwater and saltwater, which is equivalent
to the human health water + organisms water quality criteria in Massachusetts and New
Hampshire. EPA aquatic life NRWQC are not available for this parameter. The most current
human health organism-only NRWQC is 0.0013 pg/L, which Massachusetts and New
Hampshire have not adopted into their standards. Benzo(b)fluoranthene is also limited to a
maximum of 1.0 mg/L as total group I PAHSs.

Benzo(b)fluoranthene is one of the seven Group | PAHSs described with respect to total Group |
PAHSs, above. No specific effects information for this pollutant was identified.

Benzo(k)fluoranthene is limited to 0.0038 pg/L in freshwater and saltwater, which is equivalent
to the human health water + organisms water quality criteria in Massachusetts and New
Hampshire (retained in New Hampshire to meet anti-backsliding requirements). EPA aquatic life
NRWQC are not available for this parameter. This effluent limitation is more stringent than the
most current human health organism-only NRWQC,0.013 pg/L, which Massachusetts and New
Hampshire have not adopted into their standards.

162 See footnote 19, above.
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Benzo(k)fluoranthene is one of the seven Group | PAHSs described with respect to total Group |
PAHSs, above. No specific effects information for this pollutant was identified.

Chrysene is limited to 0.0038 pg/L in freshwater and saltwater, which is equivalent to the
human health water + organisms water quality criteria in Massachusetts and New Hampshire
(retained in New Hampshire to meet anti-backsliding requirements). EPA aquatic life NRWQC
are not available for this parameter. This effluent limitation is more stringent than the most
current human health organism-only NRWQC, 0.13 pg/L, which Massachusetts and New
Hampshire have not adopted into their standards. Chrysene is also limited to a maximum of 1.0
mg/L as total group | PAHSs.

Chrysene is one of the seven Group | PAHs described with respect to total Group | PAHS, above.
No specific effects information for this pollutant was identified.

Dibenzo(a,h)anthracene is limited to 0.0038 pg/L in freshwater and saltwater, which is
equivalent to the human health water + organisms water quality criteria in Massachusetts and
New Hampshire. EPA aquatic life NRWQC are not available for this parameter. The most
current human health organism-only NRWQC is 0.00013 pg/L, which Massachusetts and New
Hampshire have not adopted into their standards. Dibenzo(a,h)anthracene is also limited to a
maximum of 1.0 mg/L as total group | PAHSs.

Dibenzo(a,h)anthracene is one of the seven Group | PAHs described with respect to total Group |
PAHSs, above. No specific effects information for this pollutant was identified.

Indeno(1,2,3-cd)pyrene is limited to 0.0038 pg/L in freshwater and saltwater, which is
equivalent to the human health water + organisms water quality criteria in Massachusetts and
New Hampshire. EPA aquatic life NRWQC are not available for this parameter. The most
current human health organism-only NRWQC is 0.0013 pg/L, which Massachusetts and New
Hampshire have not adopted into their standards. Indeno(1,2,3-cd)pyrene is also limited to a
maximum of 1.0 mg/L as total group | PAHSs.

Indeno(1,2,3-cd)pyrene is one of the seven Group | PAHs described with respect to total Group |
PAHSs, above. No specific effects information for this pollutant was identified.

Total Group Il PAHs is limited to a maximum of 100 pg/L (0.1 mg/L). Total Group Il PAHS is
the sum of: acenaphthene, acenaphthylene, anthracene, benzo(g,h,i)perylene, fluoranthene,
fluorene, phenanthrene and pyrene. This effluent limitation is more stringent than the State
aquatic life criterion for this parameter in New Hampshire and is equivalent to EPA’s lifetime
health advisory value for one of the nine Group 1l PAHs, naphthalene. EPA NRWQC are not
available for this parameter. However, one pollutant that comprises this parameter, naphthalene,
is also limited in the draft RGP.

Group 1l PAHs have lower molecular weights (i.e., contain two or three aromatic rings).
Naphthalene has the lowest molecular weight of all PAHs. As a result, Group Il PAHs are more
water-soluble and transform more quickly than higher molecular weight PAHs, mainly through
volatilization and biodegradation. Group Il PAHSs are not generally considered carcinogenic.
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However, Group Il PAHs can enhance or inhibit the response of the carcinogenic Group | PAHs
and have significant acute toxicity to aquatic organisms. The best available effects information
available were for other sensitive species. G.W. Suter Il and C. L. Tsao (1996) reported that the
lowest chronic values were 74 pg/L 6,646 pg/L in fish and daphnid, respectively, for
acenaphthene, 0.09 pg/L and <2.1 pg/L in fish and daphnid, respectively, for anthracene, 30
Mo/L and 15 pg/L in fish and daphnid, respectively, for fluoranthene, and 200 pg/L in daphnid
for phenanthrene.'®® EPA’s Quality Criteria for Water indicates that acute toxicity to freshwater
aquatic life occurs at concentrations as low as 1,700 pg/L and acute and chronic toxicity to
saltwater aquatic life occurs at concentrations as low as 970 pg/L and 710 pg/L, respectively, for
acenaphthene. 68

Naphthalene is limited to a maximum of 20 pg/L, which is equivalent to State groundwater
quality standards. Naphthalene is also limited to a maximum of 100 pg/L as total group Il PAHSs,
equivalent to EPA’s lifetime health advisory value for this parameter. EPA NRWQC are not
available for this parameter.

Naphthalene is one of the nine Group Il PAHs described with respect to total Group 11 PAHSs,
above. The best available effects information available were for other sensitive species. Acute
and chronic toxicity to freshwater aquatic life has been documented at concentrations as low as
2,300 pg/L and 620 pg/L, respectively and acute toxicity to saltwater aquatic life at
concentrations as low as 2,350 pg/L.1%" The PubChem Compound Database provides estimates
for the amount of time required for each chemical to volatilize completely from a modeled river
or lake. Naphthalene is expected to volatilize from a modeled river in four hours or from a
modeled lake in five days. Naphthalene is the least water soluble of the Group Il PAHSs.
According to NMFS, naphthalene is generally more likely to bioaccumulate, with reported
bioconcentration factors ranging from 23-168 in fish. DeGraeve et al. (1982) reported a 96-h
LC50 of 7.9 mg/L for naphthalene.!%®

Total PCBs

Total PCBs is limited to 0.000064 pg/L, equivalent to EPA’s human health organisms-only
NRWQC. This effluent limitation is more stringent than the chronic freshwater and saltwater
aquatic life NRWQC, 0.014 pg/L and 0.03 pg/L, respectively. Total PCBs is the sum of the full
list for Chemical Abstracts Service (CAS) Registry number 1336-36-3A.

PCBs encompass a class of compounds with a dual ring chemical structure that is formed by the
addition of chlorine (C12) to biphenyl (C12H10). PCBs include up to 209 variations, or congeners,
with different physical and chemical characteristics, bioavailability and toxicity. PCBs were
commonly used as mixtures called aroclors, typically found in oils associated with electrical
transformers or gas pipelines. PCBs alone are not usually very mobile in water. PCBs are only
slightly soluble in water, bind strongly to sediments, and are resistant to degradation. As a result,

165 See footnote 19, above.

166 See footnote 25, above.

167 Ambient Water Quality Criteria for Naphthalene. EPA 440/5-80-059: October 1980.
168 See footnote 9, above.
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PCBs tend to persist in the environment*®® and can be transported by disturbance.'’® Exposure to
environmentally persistent pollutants such as PCBs can cause lesions, retard the growth, or
impair the reproductive capabilities of aquatic life (Cooper, 1989); (Sindermann, 1994). As
stated in the recovery plan for the shortnose sturgeon and the status review for the Atlantic
sturgeon, the life history of these species (which includes a long lifespan and benthic foraging
habit) predispose the sturgeon to long-term and repeated exposure to environmental
contamination (NMFS, 1998); (Atlantic Sturgeon Status Review Team, 2007).

The best available effects information available were for other sensitive species. EPA’s Quality
Criteria for Water indicates that acute toxicity to freshwater aquatic life probably occurs at
concentrations above 2.0 pug/L and acute toxicity to saltwater aquatic life probably occurs at
concentrations above 10 pg/L. The toxicity information as noted is specified for PCBs.'"* G.W.
Suter Il and C. L. Tsao (1996) reported that the lowest chronic values were 0.2 pg/L, 2.1 pg/L,
and 0.8 pg/L in fish, daphnid and non-daphnid invertebrates, respectively, for total PCBs.
Additional lowest chronic values for individual Aroclors included 60 pg/L in fish for Aroclor
1221, 124 pg/L in fish for Aroclor 1232, 9.00 pg/L and 2.9 pg/L in fish and non-daphnid
invertebrates, respectively, for Aroclor 1242, 4.9 ug/L in daphnid for Aroclor 1254, and <1.3
pg/L in fish for Aroclor 1260.17

Pentachlorophenol (PCP)

PCP is limited to 1.0 pg/L, which is equivalent to State groundwater quality standards. This
effluent limitation is more stringent than the chronic freshwater and saltwater aquatic life
NRWQC, 15 pg/L and 7.9 pg/L, respectively.

PCP has a chlorinated ring structure that tends to increase its stability. However, its polar
hydroxyl group can facilitate biodegradation. Metal salts of PCP are very soluble in water. The
phenolic form is less soluble. PCP is denser than water, but the commonly used form is a
solution of PCP and petroleum solvents in a mixture less dense than water. Therefore, PCP tends
to occur on water surfaces.

The best available effects information available were for other sensitive species. EPA’s Quality
Criteria for Water indicates that acute and chronic toxicity to freshwater aquatic life occurs at
concentrations as low as 55 pg/L and 3.2 pg/L, respectively and acute and chronic toxicity to
saltwater aquatic life occurs at concentrations as low as 53 pg/L and 34 ug/L, respectively. The
toxicity information as noted is specified for phthalate esters. Individual phthalates are not
specified.*”

169 Toxicological Profile for Polychlorinated Biphenyls (PCBs). Agency for Toxic Substances and Disease Registry:
November, 2000.

170 Remediation Technologies Screening Matrix and Reference Guide, Version 4.0, Section 2.6.1: Properties and
Behavior of Halogenated SVOCs (2007).

171 See footnote 25, above.

172 See footnote 19, above.

173 See footnote 25, above.
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Effects Determination for Non-Halogenated and Halogenated SVOCs

Based on the best available information, EPA has made the determination that the effects from
the fourteen aforementioned non-halogenated and halogenated SVOC on shortnose sturgeon,
Atlantic sturgeon, or their prey, will be insignificant and/or discountable because if one or more
of these parameters is present in a discharge authorized under the RGP:

1) Water quality standards are met at the point of discharge: The numeric limits have been
established near or below the minimum levels of detection and do not exceed available
effects data, suggesting that, if the numeric limits are taken to represent the surrogate
instream constituent exposure concentrations, the numeric limits are an acceptable proxy
and any effects are extremely unlikely to occur and are therefore discountable. Further,
given high dilution in the Action Area waterbodies, the maximum allowable discharge
concentrations will result in the use of only a small portion of the available assimilative
capacity of the nearshore marine waters of Massachusetts and New Hampshire or in the
Connecticut River, Merrimack River, Taunton River, or Piscataqua River such that
cumulative effects from the environmental persistence of SVOCs are extremely unlikely
to occur and are therefore discountable.

With respect to prey quantity/quality, EPA has made the determination that the proposed action
will be insignificant because if one or more of these SVOC parameters is present in a discharge
authorized under the RGP:

1) Discharges are likely to cause only a minor and temporary reduction in available prey, if
any, such that any effects on individual animals are not capable of being meaningfully
measured, detected, or evaluated: Discharges eligible for coverage under this general
permit are expected to occur with low frequency (intermittent), small magnitude (small
volume limited to no more than 1.0 MGD), and short duration (temporary or short-term)
and as such are likely to cause effects minor and temporary in nature. The discharge must
meet numeric limits established at concentrations below available estimated effects
concentrations at end-of-pipe, near or below minimum levels of detection. If any of these
pollutants are present in remediation activity discharges, these pollutants are expected to
undergo rapid, full mixing because of the high dilution in the receiving waters to
concentrations less than the minimum level of detection such that effects are likely to
cause only a minor and temporary change in the abundance, distribution, quality and
availability of only the most sensitive prey species. This minor and temporary loss or
alteration is not expected to affect the way that individual animals use the Action Area or
result in behavior change (e.g., foraging) in individual animals that can be meaningfully
measured, detected, or evaluated and is therefore insignificant.

Consequently, the proposed action is not likely to adversely affect the shortnose sturgeon, the
Atlantic sturgeon or their prey in the Connecticut River, Merrimack River, Taunton River, or
Piscataqua River, or the coastal embayments/nearshore marine waters of Massachusetts and New
Hampshire.
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Fuels Parameters
Fuels parameters are generally non-halogenated and may be both VOCs and SVOCs. Fuels are
complex mixtures of many hydrocarbon compounds, additives and impurities. The exact
composition of fuels varies depending upon: 1) the source of the crude oil; and 2) the refining
practices used to produce the fuel. Fuels can contain a variable number of VOCs, SVOCs,
additives such as oxygenates and/or metals.'”* While many VOCs, SVOCs and metals potentially
present in fuels have already been evaluated under other contaminant type subcategories, several
indicator parameters included in the RGP are specific to fuels contamination. Gasoline and fuel
oils are the most commonly encountered sources of fuels parameters at sites covered under this
general permit.

Aquatic organisms can be expected to experience greater exposure to more soluble substances.
Other factors also affect the likelihood of an organism’s exposure to the organic compounds of
concern, including environmental degradation and biodegradation. It can be inferred, based on
observed effects in other non-salmonid fish, that fuel pollutants could lead to decreased growth,
alterations of metabolic functions, and reduced recruitment. The long-term sublethal effects of
oil pollution include interferences with cellular and physiological processes such as feeding and
reproduction and do not lead to immediate death of the organism.’®

The fuels parameters potentially present in remediation activity discharges and the expected
water quality effects on shortnose, Atlantic sturgeon, or their prey, if known, are discussed in this
section. Numeric effluent limitations for the majority of these parameters are equivalent to
human health- or risk-based water quality criteria such as EPA’s human health NRWQC and
State-adopted groundwater quality standards, which are imposed near or below analytical
minimum levels of detection. Therefore, while human health and/or risk-based effluent
limitations are not specifically derived for the protection of aquatic life, such limitations are an
appropriate proxy because any potential effects to aquatic life at concentrations that could
potentially occur near or below analytical levels of detection cannot be meaningfully measured,
detected or evaluated.

Total Petroleum Hydrocarbons (TPH)

TPH is limited to a maximum of 5.0 mg/L. EPA NRWQC are not available for this parameter.
However multiple individual petroleum hydrocarbon compounds are also limited in the draft
RGP, which have been discussed in previous sections (e.g., BETX, PAHSs). EPA’s Quality
Criteria for Water indicates that to prevent deleterious effects in aquatic organisms, surface
waters should be virtually free from floating oils. A concentration of 15 mg/L is recognized as
the level at which many oils produce a visible sheen and/or cause an undesirable taste in fish.’®
Therefore, in addition to the numeric limit of 5.0 mg/L for TPH, the RGP includes non-numeric
limits that require treatment to ensure discharges remain free from pollutants in concentrations or
combinations that float as foam, debris, scum, form a visible sheen.

174 Toxicological Profile for Total Petroleum Hydrocarbons (TPH). September, 1999; Agency for Toxic Substances
and Disease Registry.

175 See footnote 25, above.

176 See footnote 63, above.
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TPH generally refers to gasoline range, diesel range and/or oil range hydrocarbon compounds.
Measurement of all individual hydrocarbon compounds in a petroleum product released to the
environment is generally not practical, cost-effective or necessary to attain and maintain WQSs.
Fuels and other petroleum products are complex mixtures of hydrocarbon compounds. When
released to the environment, these compounds migrate by one or both of two general pathways:
1) as bulk product that migrates under the forces of gravity and capillary action; and 2) as
individual compounds which separate from the bulk product by entering the aqueous phase in
water or the vapor phase in air. In addition, the longer a petroleum product is exposed to
environmental processes, the greater the change in chemical character (i.e., weathering). After
extensive weathering, sampling is generally better informed by a more focused set of
hydrocarbon compounds that includes ranges (e.g., TPH) and typical individual compounds (e.g.,
target analytes like BETX and/or PAHs).1"” Because of the wide range of compounds included in
the category of oils and greases, EPA determined in the Quality Criteria for Water that it would
be impossible to establish meaningful 96-hour LCso values for oil and grease, which includes the
total petroleum hydrocarbon fractions, without specifying the product involved.1’® Consequently,
the RGP contains numeric limits for individual BETX and PAH parameters.

Nevertheless, oil constituents can be highly toxic to aquatic life, and may inhibit reproduction
and cause organ damage or mortality (Howarth 1989). The effects of petroleum oils in fish
include: impaired reproduction and growth, blood disorders, liver disorders, kidney disorders,
malformations, altered respiration or heart rate, altered endocrine function in fish, altered
behavior, increased gill cells, fin erosion, and death. Oils can also act on the epithelial surfaces of
fish, accumulate on gills, and prevent respiration (Howarth 1989, USEPA 1999). In addition,
secondary effects have been observed. Oil coating surface waters can interfere with natural
processes of re-aeration and increase BOD, depleting the water of oxygen. Exposures to oil and
grease fractions in remediation activity discharges would be through surface coating or direct
ingestion of material with food items or ingestion of oil and grease constituents incorporated into
food items through the food web. The best available effects information available were for other
sensitive species. One study available examined the toxic action of the water accommodated
fraction (WAF) and chemically-dispersed fraction (CEWAF) of crude oil on smolts of Chinook
salmon (Tjeerdema et al. 2007). The results of this study showed that, based on total
hydrocarbon content (THC), the mean LCso of the WAF tests (LCso = 7.46 mg/L THC) was
approximately 20 fold lower than that of the CEWAF tests (LCso = 155.93 mg/L THC). This
suggests that although there were much higher concentrations of total hydrocarbons present in
the CEWAF solutions, hydrocarbon bioavailability to salmon smolts was lower under dispersed
conditions. *"®

Ethanol (EtOH)
EtOH is subject to a monitor-only requirement.

EtOH is a fuel oxygenate blended with gasoline to replace more toxic oxygenates, and has been
used increasingly in the northeast since approximately 2006. EtOH is miscible with water, as

177 See footnote 174, above.
178 See footnote 25, above.
179 See footnote 9, above.

114



well as many organic solvents. When released into surface water, it will volatilize or biodegrade
rapidly and is not expected to adsorb to sediment. However, large releases of ethanol may
deplete dissolved oxygen concentrations resulting in levels unable to support aquatic life.*®

The best available effects information available were for other sensitive species. EtOH has
relatively short residence time in the environment and low toxicity, with lethal effects to aquatic
life occurring at concentrations between approximately 11,000 mg/L to 34,000 mg/L. Also,
available benchmark monitoring levels for EtOH are 13 mg/L for depletion of in stream
dissolved oxygen in a large river (most conservative), and 564 mg/L and 63 mg/L for acute and
chronic effect concentrations, respectively.!8! These represent the concentrations at which EtOH
would be expected to deplete dissolved oxygen levels below those necessary to sustain aquatic
life or cause acute and chronic effects, conditions would violate Massachusetts WQSs and New
Hampshire WQRs. Further, NHDES used standard risk assessment procedures to derive a
comparison value of 0.4 mg/l of ethanol in drinking water as an exposure likely to be without
adverse health effects.'82 Cowgill and Milazzo (1991) reported an LCso of 454 mg/L for Hyallela
azteca and Bowman, et. al (1981) reported an LCso 8,210 mg/L for Daphnia magna.!8

EPA does not currently have information regarding EtOH in discharges covered under this
general permit. However, monitoring data available for sites with remediation and/or dewatering
discharges covered under individual permits in Region 1 indicate that EtOH may be present in
similar discharges.'® In order to determine the extent of this potential pollutant in remediation
activity discharges and to determine the frequency with which remediation activity discharges
may contain EtOH, the draft RGP includes monitoring for EtOH. Unless monitoring data
indicate EtOH is present in remediation activity discharges, EPA assumes EtOH is not present in
remediation activity discharges, such that effects are extremely unlikely to occur and are
therefore discountable. EPA NRWQC are not available for this parameter. If monitoring data
indicate EtOH is present in remediation activity discharges, EPA will evaluate whether water
quality standards will be met at the point of discharge and that any concentrations prior to full
dilution will rapidly dissipate because of high dilution to concentrations less than the minimum
level of detection such that effects cannot be meaningfully measured, detected, or evaluated and
are therefore insignificant. Further, EPA will evaluate whether discharges cause only a minor
and temporary reduction in available prey such that any effects on individual animals are not
capable of being meaningfully measured, detected, or evaluated or where the proposed action
could potentially cause a permanent reduction in the abundance, availability, accessibility, and
quality of prey, it is so small that any effect on listed species cannot be meaningfully measured,
detected, or evaluated and are therefore insignificant.

180') arge Volume Ethanol Spills — Environmental Impacts and Response Options. MassDEP: July, 2011.

181 Developed by the New England Interstate Water Pollution Control Commission (NEIWPCC) using guidance
included in EPA’s Final Water Quality Guidance for the Great Lakes System (1995), referred to as Tier Il
procedures.

182 New England Interstate Water Pollution Control Commission, Health, Environmental, and Economic Impacts of
Adding Ethanol to Gasoline in the Northeast States, Volume 3, Water Resources and Associated Health Impacts.
July 2001, 129 pp.

183 Summarized in Gibbons, J.H. Interagency Assessment of Oxygenated Fuels. October 1, 1999; 260 pp.

184 See, for example, Discharge Monitoring Reports for MA0000825, MA0001929, MA0003280, MA0003298,
MA0003425 and MA0004006.
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Fuel Additives: Methyl-tert-Butyl Ether (MtBE), tert-Amyl Methyl Ether (tAME), and
tert-Butyl Alcohol (tBA)

Potential effects of fuel oxygenates include behavioral, growth, immobilization, reproductive and
equilibrium effects. 1%

Methyl tert-Butyl Ether (MtBE) is limited to 20 pg/L in freshwater and saltwater, equivalent to
the final drinking water advisory for MtBE issued by EPA in 1998, based on the odor threshold
for MtBE.'® EPA NRWQC are not available for this parameter. MtBE is also limited to a
maximum of 70 pg/L, which is equivalent to State groundwater quality standards.

MLtBE is a synthetic compound used as a replacement for lead-containing compounds in fuels.
MtBE was typically added in concentrations less than 1% by volume in regular gasoline, and 2%
to 9% by volume in premium gasoline, but increased to 11% to 15% by volume following the
1990 Clean Air Act oxygen content requirements. MtBE has a small molecular size and a high
solubility in water.*8” MtBE is also persistent in the environment, and can exhibit high resistance
to biological degradation. 1 Where biodegradation does occur, toxic degradation products such
as acetone, tBA and tert-Butyl formate can be generated.'® The best available effects
information available were for other sensitive species. LCso exposure concentrations have been
reported for fathead minnow by Veith et. al. (1983a, 1983b) at 706 mg/L and by Geiger et. al.
(1988) at 672 mg/L.1* Under review of EPA’s NRWQC in 1999, the approximate freshwater
acute and chronic exposure concentrations for MtBE were determined to be 151 mg/L and 51
mg/L, respectively. For saltwater, the acute and chronic exposure concentrations for MtBE were
determined to be 53 mg/L and 18 mg/L.*!

tert-Amyl Methyl Ether (tAME) is limited to 120 pg/L in Massachusetts, equivalent to the
State drinking water guideline, and 40 pg/L in New Hampshire, equivalent to the State drinking
water standard, derived using available toxicological data with a 10-fold reduction. EPA
NRWQC are not available for this parameter.

tAME is an ether and fuel oxygenate. Oxygenates tend to leach to groundwater because they do
not strongly adsorb to soil and are fairly water soluble. The best available effects information
available were for other surrogate, potential prey, or sensitive species. LCso exposure

185 See footnote 183, above.

18 Drinking Water Advisory Table in 2012 Edition of Drinking Water Standards and Health Advisories. U.S. EPA,
2012: p 12.

187 MtBE in Drinking Water. NHDES Environmental Fact Sheet WD-DWGB-3-19: 2014.

188 Chapter 13: MTBE in Regulatory Determinations Support Document for Selected Contaminants from the Second
Drinking Water Contaminant Candidate List (CCL 2). EPA Report 815-R-08-012: June 2008.

189 Technologies for Treating MTBE and Other Fuel Oxygenates. EPA 542-R-04-009: 2004, 106 pp. EPA
Technology Innovation and Field Services Division Contaminated Site Clean-Up Information.

190 See footnote 183, above.

PIMancini, E.R. et. al. “MTBE Ambient Water Quality Criteria Development: A Public/Private Partnership .
Environmental Science and Technology (2002, Volume 36, pages 125-129: 2002. See also, EPA-822-F-06-002:
March 2006.

116



concentrations have been reported for rainbow trout (API, 1995d) at 580 mg/L and for shrimp,
Mysidopsis bahia (API, 1995c) at 14 mg/L.1%2

tert-Butyl Alcohol (tBA) is limited to 90 pg/L in Massachusetts, equivalent to the State drinking
water guideline, and 140 pg/L in New Hampshire, equivalent to the State drinking water
standard, derived using available toxicological data with a 10-fold reduction. EPA NRWQC are
not available for this parameter.

tBA is a fuel additive, chemical additive, solvent and intermediate. tBA is also a major
breakdown product of EtBE and MtBE in the environment. Some tBA may occur naturally as a
product of fermentation. tBA will rapidly volatilize when released to surface water. tBA is
soluble in water and is also miscible with alcohol, ether, and other organic solvents.'®® The best
available effects information available were for other sensitive species. LCsg exposure
concentrations have been reported for fathead minnow by Geiger et. al. (1988) at 6,410 mg/L and
for midge larvae, Chironomus riparius, by Roghair et. al. (1994) at 5,800 mg/L.1%

Effects Determination for Fuels Parameters

Based on the best available information, EPA has made the determination that the effects from
the five aforementioned fuels parameters on shortnose sturgeon, Atlantic sturgeon, or their prey,
will be insignificant and/or discountable because if one or more of these parameters is present in
a discharge authorized under the RGP:

1) Water quality standards are met at the point of discharge: The numeric limits do not
exceed available effects data, suggesting that, if the numeric limits are taken to represent
the surrogate instream constituent exposure concentrations, the numeric limits are an
acceptable proxy and any effects are extremely unlikely to occur and are therefore
discountable. Further, given high dilution in the Action Area waterbodies, the discharge
concentrations will result in the use of only a small portion of the available assimilative
capacity of the nearshore marine waters of Massachusetts and New Hampshire or in the
Connecticut River, Merrimack River, Taunton River, or Piscataqua River such that
cumulative effects from the environmental persistence of fuels parameters are extremely
unlikely to occur and are therefore discountable.

With respect to prey quantity/quality, EPA has made the determination that the proposed action
will be insignificant because if one or more of these fuels parameters are present in a discharge
authorized under the RGP:

1) Discharges are likely to cause only a minor and temporary reduction in available prey, if
any, such that any effects on individual animals are not capable of being meaningfully
measured, detected, or evaluated: Discharges eligible for coverage under this general
permit are expected to occur with low frequency (intermittent), small magnitude (small

192 See footnote 183, above.

193 |RIS Toxicological Review of tert-Butyl Alcohol (tert-Butanol)(Public Comment Draft). EPA/635/R-16/079a:
April 2016.

194 See footnote 183, above.
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volume limited to no more than 1.0 MGD), and short duration (temporary or short-term)
as such are likely to cause effects minor and temporary in nature. The discharge must
meet numeric limits established at concentrations below available estimated effects
concentrations at end-of-pipe. If any of these pollutants are present in remediation
activity discharges, these pollutants are expected to undergo rapid, full mixing because of
the high dilution in the receiving waters to concentrations less than the minimum level of
detection such that effects are likely to cause only a minor and temporary change in the
abundance, distribution, quality and availability of only the most sensitive prey species.
This minor and temporary loss or alteration is not expected to affect the way that
individual animals use the Action Area or result in behavior change (e.g., foraging) in
individual animals that can be meaningfully measured, detected, or evaluated and is
therefore insignificant.

Consequently, the proposed action is not likely to adversely affect the shortnose sturgeon, the
Atlantic sturgeon or their prey in the Connecticut River, Merrimack River, Taunton River, or
Piscataqua River, or the coastal embayments/nearshore marine waters of Massachusetts and New
Hampshire.

pH
The hydrogen-ion (H") concentration in an aqueous solution is represented by the pH using a
logarithmic scale of 0 to 14 standard units (SU). Solutions with pH 7.0 SU are neutral, while
those with pH less than 7.0 SU are acidic and those with pH greater than 7.0 SU are basic. Of
note, although basic solutions are alkaline, basicity and alkalinity are not exactly the same.
Basicity refers to the ratio of hydrogen and hydroxyl (OH") ions in solution, and is directly
related to pH. Alkalinity is related to the acid-neutralizing capacity of a solution. In aquatic
ecosystems, biological processes (e.g., decomposition) that increase the amount of dissolved
carbon dioxide or dissolved organic carbon decrease pH but have no effect on acid-neutralizing
capacity.®

Effluent with pH values markedly different from the receiving water pH can have a detrimental
effect on the environment. Sudden pH changes can kill aquatic life. According to NMFS, “the
pH of water affects the normal physiological functions of aquatic organisms. [These] processes
operate normally in most aquatic biota under a relatively wide pH range (e.g., 6 — 8.5 pH units).
There is no definitive range within which all freshwater aquatic life is unharmed and outside
which adverse impacts occur.”% As NMFS indicated in a November 4, 2013 ESA concurrence
letter to EPA regarding the Lawrence Hydroelectric Project under the NPDES Hydroelectric
Generating Facility General Permit, a pH range of 6.0 to 9.0 is harmless to most marine/aquatic
organisms, including the ESA listed species of shortnose and Atlantic sturgeon

As summarized in Table 1 of Section 4.A.1, the pH range designated by the Massachusetts Water
Quality Standards for Class A and B Inland waters is from 6.5 to 8.3 SU while the pH range for

19 Summarized from U.S. Environmental Protection Agency, Entry: Causal Analysis/Diagnosis Decision
Information System, Volume 2: Sources, Stressors & Responses, pH. Available at
http://www.epa.gov/caddis/index.html.

1% See footnote 9, above.
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Class SA and Class SB waters is 6.5 to 8.5 SU. According to the Surface Water Quality
Regulations for the State of New Hampshire, the pH range shall be 6.5 to 8.0 SU, unless due to
natural causes. As previously mentioned, New Hampshire does not allow discharge into Class A
waters.

The effluent limits for pH in the Draft RGP are established to be consistent with the
aforementioned water quality standards in Massachusetts and New Hampshire. Based on these
water-quality standards, the Draft Permit contains the following limits for the indicated
waterbody classifications.

1) Massachusetts Class B: 6.5 — 8.3 standard units
2) Massachusetts Class SB: 6.5 — 8.5 standard units
3) New Hampshire Class B: 6.5 — 8.0 standard units

Also, the permit indicates there shall be no change from natural conditions that would impair any
uses assigned to the receiving water. EPA, with State approval, may expand the pH range to the
federal standard of 6.0 to 9.0 SU, where the more restrictive pH limits cannot be consistently
achieved by the treatment system, and where receiving water quality and dilution characteristics
allow state water quality standards to be achieved. Refer to Part 2.1.1 of the General Permit for
Massachusetts sites and Part 3.1.1 of the General Permit for New Hampshire sites.

pH data collected by the USGS station 01172010 indicate that the median pH in the Connecticut
River since 2005 (beginning of water quality dataset) is 7.0 SU with a minimum recorded value
of 6.6 SU and a maximum recorded value of 7.6 SU. pH data collected by the USGS station
01100000 indicate that the median pH in the Merrimack River since 2003 is 7.0 SU with a
minimum recorded value of 6.3 SU and a maximum recorded value of 7.4 SU. These data are
within the threshold values for pH that are harmless to aquatic organisms. pH data collected by
the USGS station 01108000 indicate that the median pH in the Taunton River is 6.5 SU with a
minimum recorded value of 5.7 SU and a maximum recorded value of 7.6 SU. The majority of
pH measurements are within the threshold values for pH that are harmless to aquatic organisms
with only 6 of the 53 measurements below a pH of 6.0 SU. pH data provided by EPA’s STORET
database for the Piscataqua River Basin indicate that the median pH in waters within the
Piscataqua River Basin from 1984-2015 is 6.55 SU.

Given the high available dilution in the waterbodies in the Action Area, the effect from
individual remediation activity discharges on pH is extremely unlikely to cause a change in the
instream pH concentration. Further, since the pH effluent limit for the draft RGP falls within the
6.0 to 9.0 SU range, EPA has made the determination that any effects from the pH range from
remediation activity discharges on the shortnose sturgeon and the Atlantic sturgeon are
extremely unlikely to occur and are therefore discountable. Consequently, the proposed action is
not likely to adversely affect the ESA-listed species in the Connecticut River, Merrimack River,
Taunton River, or Piscataqua River, including the coastal embayments/nearshore marine waters
of Massachusetts and New Hampshire.
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Temperature
Section 502(6) of the Clean Water Act defines heat as a “pollutant.” 33 U.S.C. § 1362(6).
Therefore, thermal effluent, such as cooling water or boiler blowdown, is considered a pollutant,
and such discharges require a NPDES permit. Changes in the ambient thermal profile can alter
the toxic effect of certain pollutants. The draft RGP contains effluent limitations for temperature
based on State WQSs. To evaluate any potential thermal impacts that would exceed applicable
water quality criteria for authorized discharges, EPA requires all applicants for the RGP to report
discharge and ambient temperature conditions during in the NOI submitted to EPA. If EPA
determines that a measurable thermal effluent may be discharged, an applicant will be subject to
end of pipe temperature limitations. Thermal effluents are not typical under this general permit.

Of the protected species included in this document, the two protected sturgeon species may be
the most sensitive to a potential temperature elevation from an RGP discharge. This is because
adult sturgeon have a relatively smaller body size (compared to marine mammals and reptiles)
and there is the potential for early life stages of sturgeon to be present in the rivers where an
RGP authorized discharges may occur. The RGP does not allow for the discharges of effluent
relating to cooling water intake structures. The temperature of the discharge is not generally a
pollutant of concern for this general permit. However, effluent limitations for temperature have
been established in the RGP as a conservative measure, and may be applied on a case-by-case
basis in the event such limitations are necessary. The current water quality of Class B waters
must be maintained. Under Env-Wq 17013.13, New Hampshire provides a narrative (not a
numeric) standard for water temperature. Unlike Class A waters, a temperature change is
allowed in Class B waters. However, any stream temperature increase of Class B waters shall not
be such as to “appreciably interfere with the uses assigned” to the class of water (RSA 485-
A:8.11). In Massachusetts Class B waters, thermal discharges shall not exceed 83°F (28.3°C) in
warm water fisheries.

The temperature preference for shortnose sturgeon is not known (Dadswell et al. 1984) but
shortnose sturgeon have been found in waters with temperatures as low as 2 to 3°C (Dadswell et
al. 1984) and as high as 34°C (Heidt and Gilbert 1978). However, temperatures above 28°C are
thought to adversely affect shortnose sturgeon. NMFS has indicated that shortnose sturgeon (and
presumably Atlantic sturgeon) may be adversely affected by moderate to long term exposure to
temperatures above 29°C (approximately 84°F) and are likely to display avoidance behaviors of
waters of this temperature (NMFS correspondence for Cabot, August, 2012 and Lawrence
Hydroelectric Project, November, 2013 under EPA’s NPDES Hydroelectric Generating Facility
General Permit). Since discharges under the RGP are expected to be of short duration and small
volume, any thermal discharge associated with the outfalls will not have the potential to create
moderate to long term thermal exposure conditions to protected species.

More importantly, the RGP does not allow discharges greater than 83°F (28.3°C) at the end-of-
pipe, before mixing (in Massachusetts waters), and does not allow any thermal discharge to
“appreciably interfere with the uses assigned” (in New Hampshire waters). Because of these
requirements, EPA has made the determination that the impact of thermal pollution, if any, on
the shortnose sturgeon and the Atlantic sturgeon, if present in the vicinity of discharges
authorized under the RGP, will be so small they cannot be detected and are therefore
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insignificant in the Connecticut River, Merrimack River, Taunton River, or Piscataqua River, or
the coastal embayments/nearshore marine waters of Massachusetts and New Hampshire.

Dissolved Oxygen
While the discharge of pollutants/parameters potentially present in remediation activity
discharges have the potential to impact dissolved oxygen concentrations in the Connecticut,
Merrimack, Taunton, and Piscataqua Rivers, and the shoreline areas in Massachusetts and New
Hampshire, it is beyond the capability of EPA to estimate specific impacts on dissolved oxygen
from individual discharges. However, data provided by EPA’s STORET database indicate that
the median dissolved oxygen concentration is 7.6 mg/L for waters in the Piscataqua River Basin,
is 10.55 mg/L in the Connecticut River since 2005, with a minimum recorded value of 8.0 mg/L
(at USGS station 01100000), is 9.0 mg/L in the Merrimack River since 2003, with a minimum
recorded value of 6.8mg/L (at USGS station 01100000), and is 7.0 mg/L in the Taunton River (at
USGS station 01108000). These median concentrations are above the threshold value for
dissolved oxygen that could affect the listed species included in EPA’s effects determination.

EPA has made the determination that the water quality effects from the pollutants in discharges
authorized under the RGP, if present, on the shortnose sturgeon and the Atlantic sturgeon, will be
discountable and/or insignificant in the Connecticut River, Merrimack River, Taunton River, or
Piscataqua River, including the coastal embayments/nearshore marine waters of Massachusetts
and New Hampshire, because:

1) Water quality standards are met at the point of discharge: In Massachusetts, Class B
waterbodies must attain a minimum DO of 5.0 mg/L in warm water fisheries and 6.0
mg/L in cold water fisheries. Massachusetts Class SB waterbodies must attain a
minimum DO of 5.0 mg/L. In New Hampshire, Class B waterbodies must attain a
minimum DO of 5.0 mg/L. Non-numeric permit conditions require all remediation
activity discharges meet the relevant water quality standards. Available data do not
exceed water quality standards, suggesting that, if the water quality criteria for DO are
taken to represent the allowable discharge concentrations, and the non-numeric limit
requires these criteria be met, the limit is an acceptable proxy and any effects to listed
species are extremely unlikely to occur and are therefore discountable;

2) Any exposure to the discharge prior to full dilution would have insignificant effects: If a
remediation activity discharge consisting of a combination of pollutants that through
additive, cumulative and/or synergistic effects contained impaired dissolved oxygen
concentrations, even if the effluent is discharged to surface water at the maximum
allowable effluent flow, the discharge will rapidly dissipate because of high dilution such
that effects that differ from the ambient DO concentrations and as such any potential
effects on listed species cannot be meaningfully measured, detected, or evaluated and are
therefore insignificant.

With respect to prey quantity/quality, EPA has made the determination that the water quality
effects from the pollutants in discharges authorized under the RGP, if present, on the prey of
shortnose sturgeon and the Atlantic sturgeon, will be insignificant in the shoreline areas of
Massachusetts and New Hampshire or the Connecticut River, Merrimack River, Taunton River,
or Piscataqua River because:
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1) discharges will potentially cause only a minor and temporary reduction in available prey
such that any effects on individual animals are not capable of being meaningfully
measured, detected, or evaluated and are therefore insignificant.

Consequently, the proposed action is not likely to adversely affect the shortnose sturgeon, the
Atlantic sturgeon or their prey in the Connecticut River, Merrimack River, Taunton River, or
Piscataqua River, or the coastal embayments/nearshore marine waters of Massachusetts and New
Hampshire.

C. Potential Effects of the Action on Essential Elements of
Proposed Critical Habitat

In EPA’s opinion, the requirements proposed in the draft RGP for eligible discharges will cause
no adverse modification to proposed/designated critical habitat of ESA-listed species for several
detailed, specific reasons.

First, the proposed limits will cause no adverse modification to critical habitat because the
discharges must meet the stringent requirements specified in the draft RGP. As previously
discussed, the draft RGP contains numeric and non-numeric effluent limitations and special
conditions. These include the prohibition of discharges of toxic substances in toxic amounts,
influent and effluent monitoring and reporting, and require whole effluent toxicity testing of
certain discharges to ensure discharges meet State WQSs for a wide variety of potential
pollutants. All potential pollutants included the draft RGP are not generally expected in a single
discharge; rather, discharges typically contain a very small subset of pollutants, depending on the
source of contamination at a site. Because this general permit is designed for a variety of
potential situations, the effluent limitations in the draft RGP, excepting a small number of
parameters (e.g., total recoverable metals), have been established conservatively as TBELS
equivalent to human health- or risk-based water quality criteria, imposed near or below analytical
minimum levels of detection, with no allowable dilution. These effluent limitations are as
stringent as or more stringent than water quality criteria for the protection of aquatic life.
Therefore, while human health and/or risk-based effluent limitations are not specifically derived
for the protection of aquatic life or critical habitat, such limitations are an appropriate proxy
because any potential effects at concentrations that could potentially occur near or below
analytical levels of detection cannot be meaningfully measured, detected or evaluated. Thusly,
the water quality of the critical habitat will experience no adverse modifications from the
proposed action.

Second, although the RGP does not require the use of specific treatment technologies, treatment
technologies must be employed at these sites if necessary to meet effluent limitations. See Part
2.5 of the 2016 RGP for treatment technology requirements. The types of treatment technology
employed routinely produce high quality effluent, typically at concentrations below laboratory
minimum levels of detection (i.e., “non-detect). The types of treatment include, but are not
limited to: 1) adsorption/absorption; 2) advanced oxidation processes; 3) air stripping; 4)
granulated activated carbon/liquid phase carbon adsorption; 5) ion exchange; 6)
precipitation/coagulation/flocculation; and 7) separation/filtration. Further, the RGP requires
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operators to implement BMPs, including the basic requirements listed in Part 2.5 of the RGP.
EPA has judged that discharges treated by these technologies will cause no adverse modification
to critical habitat.

Third, the majority of discharges to be covered under this general permit are generated through
batch operations. A batch operation occurs with low frequency (intermittent), consists of a small
magnitude (low volumes not to exceed 1.0 MGD), and continues for a short duration (temporary
and short-term). The design flow of the discharges covered by this general permit typically range
from a few gallons per minute (GPM) to approximately 50 GPM. Approximately half of the
remediation and/or dewatering activities covered by the 2005 and 2010 RGP have lasted less
than one year in duration, many lasting only a few days or weeks. The discharges themselves are
not continuous. EPA expects that these characteristics will further support the judgment that the
discharges will result in no adverse modification to critical habitat.

Fourth, the draft RGP allows States to add additional requirements for CWA 8401 certification.
The 2016 RGP also allows EPA to require toxicity testing if necessary to ensure that a discharge
is not having a toxic effect on sensitive species. EPA can revoke coverage under this general
permit at any time if an adverse modification to critical habitat occurs, either because of non-
compliance or from unanticipated effects from a discharge. Similarly, using the Notice of Intent
review process, EPA shall require an individual permit for a remediation site and associated
discharge location that may not meet the “no adverse modification to critical habitat” threshold.

In conclusion, discharges eligible for coverage under the RGP will cause no adverse modification
to proposed/designated critical habitat of ESA-listed species for the following reasons:

1) This general permit action does not constitute a new source of pollutants; it is the
reissuance of an existing NPDES general permit. No adverse modification to critical
habitat was documented under the previous issuance of this general permit;

2) The RGP prohibits the addition of materials or chemicals in amounts that would be toxic
to aquatic life. This prohibition results in no adverse modification to critical habitat;

3) The effluent limitations proposed in the RGP ensure protection of aquatic life and
maintenance of the receiving waters as aquatic habitat. This protection of aquatic life and
aquatic habitat results in no adverse modification to critical habitat;

4) Discharges eligible for coverage under this general permit are primarily a result of site
remediation (i.e., treatment to regulatory clean up levels) or dewatering of formerly
contaminated sites (i.e., former remediation sites that achieved regulatory clean up
levels). These “clean up levels” contribute to the judgment that no adverse modification
to critical habitat is expected;

5) Discharges eligible for coverage under this general permit are generally expected to
occur with low frequency (intermittent), small magnitude (small volume limited to no
more than 1.0 MGD), and short duration (temporary or short-term); therefore, any
potential effects of the discharges on receiving waters are expected to be proportionately
small and subject to a large dilution factor when discharged to the receiving water. These
characteristics of the discharges contribute to the judgment that no adverse modification
to critical habitat is expected;
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6) The proposed effluent limitations in the RGP are sufficiently stringent to ensure that
State and Federal water quality standards will be met. Meeting protective water quality
standards results in no adverse modification to critical habitat;

7) For the majority of limited pollutants, effluent limitations are applied at or below water
quality criteria, with no allowable dilution (i.e., “end-of-pipe”). This conservative
regulatory approach further contributes to the judgment that no adverse modification to
critical habitat is expected,;

8) If any pollutant is present at a site at a level that does not meet the effluent limitation for
that pollutant, the operator at that site is required to utilize pollution control technologies
that will, at a minimum, reduce the level of that pollutant to the effluent limitation. The
use of pollution control technologies to achieve prescribed limitations contributes to the
judgment that no adverse modification to critical habitat is expected; and

9) Discharges that have the potential to result in the adverse modification or destruction of
habitat that is designated as critical under ESA are expressly prohibited and will not be
authorized under this general permit. EPA will use the Notice of Intent screening process
to determine whether an applicant would be prohibited from authorization to discharge
under this general permit due to a potential adverse modification to critical habitat.

i. Proposed Critical Habitat for Atlantic Sturgeon

On June 3, 2016, NMFS issued two proposed rules to designate critical habitat for the five
listed distinct population segments (DPSs) of Atlantic sturgeon found in U.S. waters (Gulf of
Maine, New York Bight, and Chesapeake Bay DPSs: 81 FR 35701; Carolina and South
Atlantic DPSs: 81 FR 36078). Federal agencies are required to confer with NFMS on any
action that is likely to jeopardize the continued existence of any species proposed for listing or
result in destruction or adverse modification of proposed critical habitat (50 CFR 8402.10).
"Destruction or adverse modification” is defined as a direct or indirect alteration that
appreciably diminishes the value of critical habitat for the conservation of a listed species (50
CFR §8402.02).

The proposed rules identified the following four essential physical and biological features (PBFs)
necessary for the conservation of the species. The term “physical and biological features” is
defined as the features that support the life-history needs of the species, including, but not
limited to, water characteristics, soil type, geological features, sites, prey, vegetation, symbiotic
species or other features. For example, physical features essential for Atlantic sturgeon
reproduction and recruitment are:

1) Hard bottom substrate (e.g., rock, cobble, gravel, limestone, boulder,
etc.) in low salinity waters (i.e.,0.0 to 0.5 parts per thousand range) for
settlement of fertilized eggs, refuge, growth, and development of early
life stages;

2) Aquatic habitat with a gradual downstream salinity gradient of 0.5 to
30 parts per thousand and soft substrate (e.g.,sand, mud) downstream of
spawning sites for juvenile foraging and physiological development;

3) Water of appropriate depth and absent physical barriers to passage
(e.g., locks, dams, reservoirs, gear, etc.) between the river mouth and
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spawning sites necessary to support:
(1) Unimpeded movement of adults to and from spawning sites; (2)
seasonal and physiologically dependent movement of juvenile Atlantic
sturgeon to appropriate salinity zones within the river estuary; and (3)
staging, resting, or holding of subadults or spawning condition adults.
Water depths in main river channels must also be deep enough (e.g.,2:1.2
m) to ensure continuous flow in the main channel at all times when any
sturgeon life stage would be in the river; and

4) Water, especially in the bottom meter of the water column, with the
temperature, salinity, and oxygen values that, combined, support: (1)
spawning; (2) annual and interannual adult, subadult, larval, and
juvenile survival; and (3) larval, juvenile, and subadult growth,
development, and recruitment (e.g., 13°C to 26°C for spawning habitat
and no more than 30°C for juvenile rearing habitat, and 6 mg/L
dissolved oxygen for juvenile rearing habitat).

NFMS has proposed to designate Atlantic sturgeon critical habitat for the Gulf of Maine DPS in
the Piscataqua River from its confluence with the Salmon Falls and Cocheco rivers downstream
to where the main stem river discharges at its mouth into the Atlantic Ocean, as well as the
waters of the Cocheco River from its confluence with the Piscataqua River and upstream to the
Cocheco Falls Dam, and waters of the Salmon Falls River from its confluence with the
Piscataqua River and upstream to the Route 4 dam. The proposed action could authorize
remediation activity discharges into these rivers.

As previously described, discharges eligible for coverage under this general permit are generally
expected to occur with low frequency (intermittent), small magnitude (small volume limited to
no more than 1.0 MGD), short duration (temporary or short-term), and are expected to
experience high dilution factors and immediate and complete mixing with the receiving water.

Section 4.b. discusses how the effluent limitations for pollutants such as TSS will support PBF
#1, which includes the need for Atlantic sturgeon to have clean, hard substrate. Section 4.b. also
discusses the potential effects from pollutants found in remediation activity discharges and the
steps taken (e.g., effluent limits set or Best Management Practices (BMPs) required) to regulate
such discharges. This includes a BMP Plan with a focus on pollutant controls through use of
treatment technologies whenever necessary and adequate site controls to ensure that any
construction or land/water disturbing activities do not result in the discharge of pollutants to
receiving waters. Based on this information, EPA does not believe remediation activity
discharges will lead to destruction or adverse modification of proposed critical habitat, especially
PBF #3 which requires a water column that is absent from physical barriers to passage (e.g.,
locks, dams, reservoirs, gear, etc.)

The discharges covered under this General Permit primarily consist of freshwater, except where
groundwater and brackish/saltwater interact along the immediate shoreline. The draft RGP also
contains effluent limitations for chloride, if a discharge is expected to exceed water quality
standards. This effluent limitation has generally applied to a limited number of sites. However,
sites do not utilize membrane desalination operations (which desalinate seawater/saltwater into
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freshwater for treatment purposes). Therefore, EPA does not have any specific data on the
salinity of remediation activity discharges since it is not a parameter of concern for these types of
facilities. Since remediation activity discharges are small, localized, and primarily consist of
freshwater, EPA does not believe they will lead to destruction or adverse modification of
proposed critical habitat, especially PBFs #1, 2, and 4 which include specific salient gradients
and zones.

Similarly, the RGP does not allow for the discharges of effluent relating to cooling water intake
structures. The temperature of the discharge is not generally a pollutant of concern for this
general permit. However, effluent limitations for temperature have been established in the RGP
as a conservative measure and may be applied on a case-by-case basis in the event such
limitations are necessary. The current water quality of the Piscataqua River, which is classified
by the State as Class B, must be maintained. Under Env-Wq 17013.13, New Hampshire provides
a narrative (not a numeric) standard for water temperature. Unlike Class A waters, a temperature
change is allowed in Class B waters. However, any stream temperature increase of Class B
waters shall not be such as to “appreciably interfere with the uses assigned” to the class of water
(RSA 485-A:8.11). One such use for surface waters (Class A and Class B waters) includes
Biological and Aquatic Community Integrity. This supports PBF #4.

EPA has determined that the discharges authorized under this general permit are not likely to
adversely affect the four PBFs identified as essential for the proposed critical habitat of Atlantic
sturgeon in the Piscataqua, Cocheco, or Salmon Falls Rivers, based on the following:

1) The effluent limitations and requirements established in the draft RGP, including numeric
limitations for TSS, pH, temperature, and toxic pollutants that could impact dissolved
oxygen, ensure that state and federal water quality standards will be met, including water
quality standards in accordance with Env-Wq 1703.19 of New Hampshire’s surface water
quality regulations that require surface waters to “be free from toxic substances or
chemical constituents that injure or are inimical to plants, animals, humans or aquatic
life.” This supports PBF #4.

2) The effluent limitations and requirements established in the draft RGP ensure the
protection of aquatic life and maintenance of the receiving water(s) as an aquatic habitat,
including water quality standards in accordance with Env-Wq1703.21 of New
Hampshire’s surface water quality regulations that require surface waters to “support and

maintain a balanced, integrated, and adaptive community of organisms”. This support
PBFs #1, #3 and #4.

Based on the aforementioned reasons, EPA believes that no destruction or adverse modification

of proposed critical habitat (which includes clean, hard substrate) for Atlantic sturgeon in the
Piscataqua, Cocheco, or Salmon Falls Rivers will occur and no conference is necessary.

d. Indirect Effects
Indirect effects are those that are caused by the proposed action and are later in time, but still are

reasonably certain to occur. The RGP requires operators to comply with effluent limitations and
requirements by using appropriate BMPs, when necessary, and to meet Federal and State water
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quality standards for all receiving waters. The BMP requirements include a written plan designed
to reduce or eliminate the discharge of pollutants in discharges from a site as well as a special
conditions pertaining to pollutant minimization, including prohibitions pertaining to the
discharge of chemicals and additives. These requirements include operational and preventative
maintenance activities, an examination of control measures to minimize pollutant discharges, and
procedures and schedules for the management and removal of waste. The proposed action does
not authorize or require any structural disturbance on adjacent land or in/near the waterbodies
within the defined Action Area. Further, discharges under this general permit are authorized only
during the remediation activity. Discharges eligible for coverage under this general permit are
expected to occur with low frequency (intermittent), small magnitude (low volume limited to no
more than 1.0 MGD, typically approximately 0.0072 MGD to 0.072 MGD), and short duration
(temporary or short-term, typically from 24 hours up to 12 months in duration). Following
completion of the remediation activity, discharges and the authorization to discharge are
terminated. As a result, any exposure to discharges, if at all, would be brief. Therefore, indirect
effects to the shortnose sturgeon and Atlantic sturgeon are extremely unlikely to occur later in
time and are therefore discountable.

e. Effects from Interdependent and Related Actions

Interdependent actions are defined as actions with no independent use apart from the proposed
action. Interrelated actions include those that are part of a larger action and depend on the larger
action for justification. No interdependent/interrelated actions are expected to result from the
reissuance of the NPDES permit for remediation activity discharges within the states of
Massachusetts and New Hampshire.

5. Conclusions

Based on the analysis that all effects of the proposed action will be insignificant and/or
discountable, EPA has determined that the proposed reissuance of the RGP is not likely to
adversely affect (NLAA) the shortnose sturgeon, Atlantic sturgeon (or its proposed Critical

Habitat). EPA certifies that we have used the best scientific and commercial data available to
complete this analysis. EPA requests your concurrence with this determination.

Sincerely,

bt N

David M. Webster, Chief
Water Permits Branch
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Project Name: NORTHEASTERN UNIV COASTAL Lab Number: L1944366
Project Number:  130798-004 Report Date: 10/01/19

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.

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.

w AmMmita Naik
Authorized Signature:

Title: Technical Director/Representative Date: 10/01/19
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Project Name: NORTHEASTERN UNIV COASTAL Lab Number: L1944366

Project Number:  130798-004 Report Date: 10/01/19
SAMPLE RESULTS

Lab ID: L1944366-01 Date Collected: 09/25/19 11:30

Client ID: HA17-B1_09252019 Date Received: 09/25/19

Sample Location:  NAHANT, MA Field Prep: Refer to COC

Sample Depth:

Matrix: Water
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
Dissolved Metals - Mansfield Lab
Lead, Dissolved ND mg/l 0.0010 -- 1 09/30/19 16:13 10/01/19 14:21 EPA 3005A  3,200.8 MG
Silver, Dissolved ND mg/l 0.0004 -- 1 09/30/19 16:13 10/01/19 14:21 EPA 3005A  3,200.8 MG
ALPHA

AAAAAAAA
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Project Name: NORTHEASTERN UNIV COASTAL Lab Number: L1944366
Project Number: 130798-004 Report Date: 10/01/19

Method Blank Analysis
Batch Quality Control

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

Dissolved Metals - Mansfield Lab for sample(s): 01 Batch: WG1290347-1
Lead, Dissolved ND mg/l 0.0010 - 1 09/30/19 16:13 10/01/19 14:04  3,200.8 MG
Silver, Dissolved ND mg/l 0.0004 - 1 09/30/19 16:13 10/01/19 14:04  3,200.8 MG

Prep Information

Digestion Method: EPA 3005A

AAAAAAAAAAA
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Lab Control Sample Analysis
Batch Quality Control

Serial_N0:10011919:44

Project Name: NORTHEASTERN UNIV COASTAL Lab Number: L1944366
Project Number:  130798-004 Report Date: 10/01/19
LCS LCSD %Recovery
Parameter %Recovery  Qual %Recovery Qual Limits RPD Qual RPD Limits

Dissolved Metals - Mansfield Lab Associated sample(s): 01 Batch: WG1290347-2

Lead, Dissolved 108 - 85-115
Silver, Dissolved 104 - 85-115
Page 7 of 21
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Matrix Spike Analysis
Batch Quality Control

Project Name: NORTHEASTERN UNIV COASTAL Lab Number: L1944366
Project Number: 130798-004 Report Date: 10/01/19
Native MS MS MS MSD MSD Recovery RPD
Parameter Sample  Added Found 9%Recovery Qual Found  oRecovery Qual Limits RPD Qual Limits
Dissolved Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1290347-3 QC Sample: L1944366-01 Client ID: HA17-B1_09252019
Lead, Dissolved ND 0.51 0.5354 105 - - 70-130 - 20
Silver, Dissolved ND 0.05 0.0504 101 70-130 - 20

Dissolved Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1290347-5 QC Sample: L1943573-01 Client ID: MS Sample

Lead, Dissolved 0.0029 0.51 0.5966 116 - - 70-130 - 20
Silver, Dissolved ND 0.05 0.0571 114 70-130 - 20
/ALPKA
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Lab Duplicate Analysis

Project Name: NORTHEASTERN UNIV COASTAL Batch Quality Control Lab Number: 11944366
Project Number: 130798-004 Report Date: 10/01/19
Parameter Native Sample Duplicate Sample Units RPD Qual RPD Limits

Dissolved Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1290347-4 QC Sample: L1944366-01 Client ID: HA17-B1_09252019
Lead, Dissolved ND ND mg/l NC 20

Silver, Dissolved ND ND mg/l NC 20

Dissolved Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1290347-6 QC Sample: L1943573-01 Client ID: DUP Sample
Lead, Dissolved 0.0029 0.0027 mg/l 5 20

Silver, Dissolved ND ND mg/l NC 20

Page 9 of 21 ALPHA
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Project Name:

Project Number: 130798-004

NORTHEASTERN UNIV COASTAL

SAMPLE RESULTS

Serial_N0:10011919:44

Lab Number:
Report Date:

L1944366
10/01/19

Lab ID: L1944366-01 Date Collected:  09/25/19 11:30
Client ID: HA17-B1_09252019 Date Received:  09/25/19
Sample Location: NAHANT, MA Field Prep: Refer to COC
Sample Depth:
Matrix: Water
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
Perchlorate by IC-MS-MS - Westborough Lab
Perchlorate 0.076 ug/l 0.050 1 09/26/19 18:29 71,332.0 SS
AbrHA

Page 11 of 21
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Project Name: NORTHEASTERN UNIV COASTAL Lab Number: L1944366
Project Number: 130798-004 Report Date: 10/01/19
Method Blank Analysis
Batch Quality Control
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor Prepared Analyzed Method  Analyst
Perchlorate by IC-MS-MS - Westborough Lab for sample(s): 01 Batch: WG1289025-1
Perchlorate ND ug/l 0.050 - 1 09/26/19 17:17 71,332.0 SS
y \‘«
ALPHA

Page 12 of 21
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Project Name:

Project Number:

Parameter

NORTHEASTERN UNIV COASTAL

130798-004

LCS
%Recovery

Qual

Lab Control Sample Analysis

Batch Quality Control

LCSD
%Recovery

Qual

%Recovery
Limits

Serial_N0:10011919:44

Lab Number: L1944366
Report Date: 10/01/19

RPD Qual RPD Limits

Perchlorate by IC-MS-MS - Westborough Lab Associated sample(s): 01 Batch: WG1289025-2

Perchlorate

Page 13 of 21
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Matrix Spike Analysis
Batch Quality Control

Project Name: NORTHEASTERN UNIV COASTAL Lab Number: L1944366
Project Number: 130798-004 Report Date: 10/01/19
Native MS MS MS MSD MSD Recovery RPD
Parameter Sample  Added Found 9%Recovery Qual Found  oRecovery Qual Limits RPD Qual Limits

Perchlorate by IC-MS-MS - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1289025-3 QC Sample: L1944366-01 Client ID: HA17-
B1 09252019

Perchlorate 0.076 1 1.07 99 - - 80-120 - 20

Page 14 of 21 ALPHA
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Lab Duplicate Analysis

Project Name: NORTHEASTERN UNIV COASTAL Batch Quality Control Lab Number: 11944366
Project Number: 130798-004 Report Date: 10/01/19
Parameter Native Sample Duplicate Sample Units RPD Qual RPD Limits

Perchlorate by IC-MS-MS - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1289025-4 QC Sample: L1944366-01 Client ID: HA17-
B1_ 09252019

Perchlorate 0.076 0.081 ug/l 6 20

Page 15 of 21 ALPHA




Project Name: NORTHEASTERN UNIV COASTAL
Project Number: 130798-004

Sample Receipt and Container Information
Were project specific reporting limits specified? YES

Cooler Information
Cooler Custody Seal

A Absent

Container Information

Initial Final Temp
Container ID  Container Type Cooler pH pH deg C Pres Seal
L1944366-01A Bacteria Cup unpreserved A NA 2.0 Y Absent
L1944366-01B Plastic 250ml HNO3 preserved A <2 <2 2.0 Y Absent
Page 16 of 21 *Values in parentheses indicate holding time in days

Frozen
Date/Time

Serial_N0:10011919:44
Lab Number: L1944366
Report Date: 10/01/19

Analysis(*)

PERC-332(28)

AG-2008S(180),PB-2008S(180)
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Project Name: NORTHEASTERN UNIV COASTAL Lab Number: L1944366

Project Number:  130798-004 Report Date: 10/01/19
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.

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; athough the RPD value will be provided in the report.

SRM - Standard Reference Materiad: A reference sample of aknown or certified value that is of the same or similar matrix asthe
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.

Footnotes

Report Format:  Data Usability Report
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Project Name: NORTHEASTERN UNIV COASTAL Lab Number: L1944366
Project Number:  130798-004 Report Date: 10/01/19
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 |nformation 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.

PFAS Total: With respect to PFAS analyses, the 'PFAS, Tota (5)' result is defined as the summation of results for: PFHpA, PFHXS, PFOA,
PFNA and PFOS. If a'Total' result is requested, the results of itsindividual components will also be reported.

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 |ess 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.

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

- 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
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

Q - 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: NORTHEASTERN UNIV COASTAL Lab Number: L1944366
Project Number: 130798-004 Report Date: 10/01/19
REFERENCES
3 Methods for the Determination of Metals in Environmental Samples, Supplement |.

EPA/600/R-94/111. May 1994.

71 Determination of Perchlorate in Drinking Water by lon Chromatography with Suppressed
Conductivity and Electrospray lonization Mass Spectrometry. EPA Method 332.0,
EPA/600/R-05/049. Revision 1.0, March 2005.

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.

AAAAAAAAAAAA
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Alpha Analytical, Inc. ID No.:17873
Facility: Company-wide Revision 15
Department: Quality Assurance Published Date: 8/15/2019 9:53:42 AM
Title: Certificate/Approval Program Summary Page 1 of 1

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

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

EPA 8270D: NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; 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 I, 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-Qil.

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

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.

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, Sb, 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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HALEY & ALDRICH, INC.
465 Medford St.

ALCBRICH
Boston, MA 02129

617.886.7400

30 July 2019
File No. 130798-004

Environmental Protection Agency (EPA) Region 1
5 Post Office Square, Suite 100

Mail Code OEP06-4

Boston, Massachusetts 02109

Attention: EPA/OEP RGP Applications Coordinator

Subject: NPDES RGP Application for Temporary Construction Dewatering
Northeastern University — Nahant Campus
430 Nahant Road
Nahant, Massachusetts

Ladies and Gentlemen:

On behalf of our client, Northeastern University, Haley & Aldrich, Inc. (Haley & Aldrich) has submitted
this application to request authorization under the National Pollutant Discharge Elimination System
(NPDES) Remediation General Permit (RGP) for off-site discharge of temporary construction dewatering.
Temporary dewatering is planned in support of the installation of a geothermal test well at the
proposed Northeastern University Coastal Sustainability Institute in Nahant, Massachusetts as shown on
Figure 1, Project Locus. A copy of the Notice of Intent (NOI) is included in Appendix A.

Site Description

The site is currently occupied by the Northeastern University Nahant campus as well as a former military
bunker that is now being used as a research facility by Northeastern University. The portion of the site
where the geothermal well field is being installed is a vacant, undeveloped area to the east of the
existing bunker structure. The site is surrounded by the Nahant Bay to the north, east, and south.
Residences are located to the west of the site.

Proposed Construction and Management of Dewatering Effluent

Temporary dewatering will be necessary during well drilling for installation of one geothermal test well.
The test well will be installed to a depth of approximately 600 ft below ground surface. On-site recharge
of groundwater generated during drilling will be conducted into on-site recharge pits. It is anticipated
that a dewatering permit will be required to manage water generated above the recharge capacity of
the site. The total duration of dewatering is expected to be 1 to 2 weeks.

The contractor will design, operate, and maintain dewatering and sedimentation control systems for off-
site discharge. The systems will be designed to meet the permit requirements for suspended solids, pH,
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and other constituents in the effluent stream prior to discharge into the nearby storm drain. We
anticipate effluent discharge rates to be about 50 gallons per minute (gpm) or less with occasional peak
flows of about 100 gpm during significant precipitation events.

Haley & Aldrich will perform the required sampling and testing of the dewatering effluent and will
report the results as required by the permit. The Contractor’s sedimentation system and/or dewatering
procedures will be designed as necessary to comply with the Permit Discharge Criteria.

Historic Preservation Act

The site is not listed in the National Register of Historic Places. The former Fort Ruckman Battery bunker
is listed in the Massachusetts Historical Commission archives. Work related to the geothermal test well
is limited to a small area approximately 150 ft to the east of the former Fort Ruckman Battery bunker.
Site activities related to dewatering are not anticipated to adversely affect the bunker. Additionally, the
site is not listed or included in the Massachusetts Areas of Environmental Concern. Documentation is
provided in Appendix B.

Endangered Species Act

According to the guidelines outlined in Appendix IV of the 2017 NPDES RGP, a preliminary determination
for the action area associated with this project was established using the U.S. Fish and Wildlife Service
(FWS) Information, Planning, and Conservation (IPAC) online system. Three candidate, threatened, or
endangered species were included in the species list for the site. No critical habitats were identified at
the site. Due to the urban nature of the site and lack of suitable habitat within the work area, these
species are not expected to be present. Work related to dewatering will only impact a small portion of
the site and activities are not anticipated to impact endangered species. The Atlantic and Shortnose
Sturgeon critical habitats are within the Nahant Bay. Effluent will be treated such that it meets the
discharge criteria in the approved permit and is not expected to adversely affect these species. Copies
of endangered species documentation are provided in Appendix C.

Source Water Information

On 18 and 19 June 2019, Haley & Aldrich collected one groundwater sample from groundwater
observation well HA17-B1(OW), located as shown on Figure 2. The sample was collected over two-days
due to slow recharge of the monitoring well. The sample was submitted to Alpha Analytical Laboratory
in Westborough, Massachusetts, a MassDEP certified laboratory. Groundwater quality data are
summarized in Table | and the full laboratory data reports are included in Appendix F. Note that
groundwater samples could be obtained from monitoring well HA17-B8(OW) since there was limited
standing water in the well and a sufficient water sampling volume could not be obtained for the NPDES
RGP sampling parameters.

Low levels of semi-volatile organic compounds and metals were detected. The site is not a MassDEP

Disposal Site, but concentrations detected from the groundwater sample collected in June 2019 indicate
that an RGP is the appropriate dewatering permit for the site. A copy of the MassDEP transmittal form

for permit applications is provided in Appendix E.
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Receiving Water Information

On 17 June 2019 and 3 July 2019, samples were collected from the Nahant Bay and submitted to Alpha
Analytical for analysis of ammonia, total metals, and salinity. The laboratory data report is enclosed in
Appendix F. The results of this sampling program are provided in Table II.

Effluent Criteria Determination

The EPA suggested WQBEL Calculation spreadsheet was used to calculate the effluent criteria for the
site. Groundwater and Receiving Water data were input and the resulting criteria was tabulated in the
attached Table I. As requested by EPA, the Microsoft Excel spreadsheet for the WQBEL calculation will
be submitted to the EPA via email, for their review upon submission of this NOI. The pH and
temperature readings collected in the field were used to calculate the site Water Quality Based Effluent
Limitations (WQBELs). It is our understanding that since the receiving water is a saltwater body,
hardness does not need to be analyzed on either the effluent water or receiving water.

Dewatering Treatment System Information

A dewatering treatment system will be designed and implemented by the Contractor to meet the
applicable 2017 RGP Discharge Effluent Criteria. Prior to discharge, collected water will be routed
through a sedimentation tank with flocculant additives and filtered through 5-micron bag filters to
remove suspended solids and undissolved chemical constituents. Additional treatment, including
filtration media to treat for metals and carbon dioxide for pH adjustments, will be conducted as needed.
Data sheets for the filtration media and carbon dioxide treatment information are included in Appendix
D. The treatment schematic is shown on Figure 4. Additional treatment may be implemented as
needed to meet effluent criteria. Additional treatment will be designed by the Contractor.

Contact Information

Applicant: Representative preparing this application:
Northeastern University — Nahant Campus Haley & Aldrich, Inc.

430 Nahant Road 465 Medford Street, Suite 2200

Nahant, Massachusetts 01908 Boston, Massachusetts 02129-1400
Attention: Catherine Walsh Attention: Cole E Worthy, LSP

Tel: 617.373.2000 Tel: 617.886.7341

"AtbkicH
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Closing

Thank you very much for your consideration of this NOI. Please feel free to contact us should you wish
to discuss the information contained herein or if you need additional information.

Sincerely yours,
HALEY & ALDRICH, INC.

K 1 Yonaid

Grace K. Howard, E.I.T
Staff Environmental Engineer

! /
Cole E Worthy llI;’LSP

Senior Associate

Attachments:

Table | — Summary of Groundwater Quality Data

Table Il - Summary of Receiving Water Quality

Figure 1 — Project Locus

Figure 2 — Site and Subsurface Exploration Location Plan

Figure 3 — Proposed Discharge Route Plan

Figure 4 — Proposed Treatment System Schematic

Appendix A — Notice of Intent (NOI)

Appendix B — National Register of Historic Places and Massachusetts Historical Commission
Documentation

Appendix C — Endangered Species Act Documentation

Appendix D — Dewatering Treatment System Information

Appendix E — MassDEP Transmittal Form

Appendix F — Laboratory Data Reports

\\haleyaldrich.com\share\bos_common\130798 - Northeastern Nahant\Geothermal\NPDES Dewatering Permit Application\2019-0730-HAI-Nahant-NPDES-F.docx
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TABLE |

SUMMARY OF GROUNDWATER QUALITY DATA

430 NAHANT ROAD
NAHANT, MA
FILE NO.: 130798-004

LOCATION HA17-B1(OW)
SAMPLING DATE Site-Specific gﬁgggig
NPDES RGP

Criteria L1926385-01

LAB SAMPLE ID L1926385-02
L1926779-01

Volatile Organic Compounds (mg/L)
Total BTEX 0.1 ND
Total VOCs NA ND
Semivolatile Organic Compounds (GC/MS-SIM) (mg/L)
Acenaphthene NA ND(0.0001)
Fluoranthene NA 0.00014
Naphthalene 0.02 ND(0.0001)
Benzo(a)anthracene 0.0000038 0.00011
Benzo(a)pyrene 0.001 ND(0.0001)
Benzo(b)fluoranthene 0.0000038 0.00011
Benzo(k)fluoranthene 0.001 ND(0.0001)
Chrysene 0.0000038 0.0001
Acenaphthylene NA ND(0.0001)
Anthracene NA ND(0.0001)
Benzo(ghi)perylene NA ND(0.0001)
Fluorene NA ND(0.0001)
Phenanthrene NA ND(0.0001)
Dibenzo(a,h)anthracene 0.001 ND(0.0001)
Indeno(1,2,3-cd)pyrene 0.001 ND(0.0001)
Pyrene NA 0.00016
Pentachlorophenol 0.001 ND(0.001)
Total Group | PAHs 0.001 0.00022
Total Group Il PAHs 0.1 0.0004
Total SVOCs NA 0.00062
Semivolatile Organic Compounds (GC/MS) (mg/L)
Bis(2-ethylhexyl)phthalate NA ND(0.0022)
Butyl benzyl phthalate NA ND(0.005)
Di-n-butylphthalate NA ND(0.005)
Di-n-octylphthalate NA ND(0.005)
Diethyl phthalate 0.101 ND(0.005)
Dimethyl phthalate NA ND(0.005)
Pesticides (mg/L)
1,2-Dibromoethane NA ND(0.00001)
1,2-Dibromo-3-chloropropane NA ND(0.00001)
1,2,3-Trichloropropane NA ND(0.00003)
Total Metals (mg/L)
Antimony 0.206 ND(0.004)
Arsenic 0.104 0.01279
Cadmium 0.0102 0.00041
Chromium, Total NA 0.2688
Chromium, Trivalent 0.1 0.269
Chromium, Hexavalent 0.323 ND(0.01)
Copper 0.0037 0.5925
Iron 5 201
Lead 0.0085 0.05552
Mercury 0.000739 ND(0.0002)
Nickel 0.0083 0.3217
Selenium 0.2358 0.02129
Silver 0.0022 0.2285
Zinc 0.086 0.8159
TPH (mg/L) 5 ND(4)
Polychlorinated Biphenyls (mg/L)
Total PCBs 0.000000064 ND
General Chemistry
pH 6.5-8.5 7.26
Total Suspended Solids (mg/L) 30 77
Total Hardness (mg/L) NA 834
Cyanide, Total (mg/L) 0.178 ND(0.005)
Chloride (mg/L) Report 55.7
Chlorine, Total Residual (mg/L) 0.0075 ND(0.02)
Nitrogen, Ammonia (mg/L) Report 0.755
Ethanol Report ND(2)
Phenolics, Total (mg/L) NA ND(0.03)

ABBREVIATIONS AND NOTES:
- ND (1.0) - not detected, value is the reporting limit
- NA - not available/no standard

- Bold indicates an exceedance of the site-specific RGP criteria

G:\130798 - Northeastern Nahant\Geothermal\NPDES Dewatering Permit Application\Tables\

2019-0723-HAI-GW Quality Data.xls
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TABLE Il

SUMMARY OF RECEIVING WATER QUALITY DATA

430 NAHANT ROAD
NAHANT, MA
FILE NO.: 130798-004

Location Name Nahant Bay

Sample ID RWS_2019-0617 | RWS_2019-0703
Lab Sample ID L1926146-01 L1929383-01
Sample Date 6/17/2019 7/3/2019
Total Metals (mg/L)

Antimony ND(0.08) -
Arsenic ND(0.02) -
Cadmium ND(0.004) -
Chromium, Total ND(0.02) -
Copper ND(0.02) -
Iron ND(0.05) -
Lead ND(0.02) -
Mercury ND(0.0002) -
Nickel ND(0.04) -
Selenium ND(0.1) -
Silver ND(0.008) -
Zinc ND(0.2) -
Other

Temperature (°C) 12.35 -
Salinity (SU) - 26
Nitrogen, Ammonia (mg/L) 0.152 -

pH (SU) 6.66 -
NOTES AND ABBREVIATIONS:

- ND(2.5): Results not detected above reporting limit (shown in parentheses)

- Temperature and pH recorded in the field

Haley Aldrich, Inc.

\\haleyaldrich.com\share\bos_common\130798 - Northeastern Nahant\Geothermal\NPDES Dewatering Permit

Application\Tables\2019-0715-HAI-Source Water Quality.xIsx

Page 1of1

July 2019
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1. Suggested Format for the Remediation General Permit Notice of Intent (NOI)

A. General site information:

1. Name of site:
Northeastern University Coastal Sustainability Institute

Site address: 430 Nahant Road

Street:
City: Nahant State: MA Zip: 01908
2. Site owner Contact Person: Catherine Walsh
Northeastern University
Telephone: 617-373-2000 Email: c.walsh@northeastern.edu
Mailing address: 360 Huntington Avenue
Street:
Owner is (check one): O Federal O State/Tribal B Private . S i
ity: tate: ip:
O Other; if so, specify: Y- Boston MA | <IP-02115
3. Site operator, if different than owner Contact Person:
Telephone: Email:
Mailing address:
Street:
City: State: Zip:
4. NPDES permit number assigned by EPA: 5. Other regulatory program(s) that apply to the site (check all that apply):
O MA Chapter 21e; list RTN(s): O CERCLA
o O UIC Program
NPDES permlt IS (ChECk all that apply RGP O DGP O CGP O NH Groundwater Management Permit or O POTW Pretreatment

O MSGP O Individual NPDES permit O Other; if so, specify:

Groundwater Release Detection Permit: )
O CWA Section 404
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B. Receiving water information:

Appendix IV — Part 1 — NOI

Page 15 of 24

1. Name of receiving water(s):

Nahant Bay

Waterbody identification of receiving water(s):

SA

Classification of receiving water(s):

Receiving water is (check any that apply): O Outstanding Resource Water O Ocean Sanctuary O territorial sea O Wild and Scenic River

2. Has the operator attached a location map in accordance with the instructions in B, above? (check one): ® Yes OO No

Avre sensitive receptors present near the site? (check one): O Yes ®m No

If yes, specify:

3. Indicate if the receiving water(s) is listed in the State’s Integrated List of Waters (i.e., CWA Section 303(d)). Include which designated uses are impaired, and any
pollutants indicated. Also, indicate if a final TMDL is available for any of the indicated pollutants. For more information, contact the appropriate State as noted in Part

4.6 of the RGP. N/A - Not listed

4. Indicate the seven day-ten-year low flow (7QZ10) of the receiving water determined in accordance with the instructions in

Appendix V for sites located in Massachusetts and Appendix V1 for sites located in New Hampshire.

N/A - Receiving water is ocean

5. Indicate the requested dilution factor for the calculation of water quality-based effluent limitations (WQBELSs) determined in
accordance with the instructions in Appendix V for sites in Massachusetts and Appendix V1 for sites in New Hampshire.

1) Receiving water is ocean

6. Has the operator received confirmation from the appropriate State for the 7Q10and dilution factor indicated? (check one): O Yes O No

If yes, indicate date confirmation received: N/A

7. Has the operator attached a summary of receiving water sampling results as required in Part 4.2 of the RGP in accordance with the instruction in Appendix VI11?

(check one): ® Yes [0 No

C. Source water information:

1. Source water(s) is (check any that apply):

Contaminated groundwater

Has the operator attached a summary of influent
sampling results as required in Part 4.2 of the RGP
in accordance with the instruction in Appendix
VI1? (check one):

Yes O No

O Contaminated surface water

Has the operator attached a summary of influent
sampling results as required in Part 4.2 of the
RGP in accordance with the instruction in
Appendix VI11? (check one):

O Yes O No

O The receiving water

O A surface water other
than the receiving water; if
so, indicate waterbody:

Potable water; if so, indicate
municipality or origin:

Nahant Municipal Water

Other; if so, specify:

Although "contaminated
groundwater" is listed, see table for
compounds actually detected
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2. Source water contaminants: Chromium Ill, Copper, Iron, Lead, Nickel, Silver, Zinc, Benzo(a)pyrene, Benzo(b)fluoranthene, Chrysene, TSS

a. For source waters that are contaminated groundwater or contaminated b. For a source water that is a surface water other than the receiving water, potable water
surface water, indicate are any contaminants present that are not included in or other, indicate any contaminants present at the maximum concentration in accordance
the RGP? (check one): O Yes B No If yes, indicate the contaminant(s) and with the instructions in Appendix V1117 (check one): O Yes O No

the maximum concentration present in accordance with the instructions in
Appendix VIII.

3. Has the source water been previously chlorinated or otherwise contains residual chlorine? (check one): O Yes B No

D. Discharge information

1.The discharge(s) is a(n) (check any that apply): O Existing discharge B New discharge O New source

Outfall(s): Outfall location(s): (Latitude, Longitude)
See attached Figure 3 42.417417, -70.907199

Discharges enter the receiving water(s) via (check any that apply): O Direct discharge to the receiving water O Indirect discharge, if so, specify:

A private storm sewer system I A municipal storm sewer system
If the discharge enters the receiving water via a private or municipal storm sewer system:

Has notification been provided to the owner of this system? (check one): B Yes OO No
Has the operator has received permission from the owner to use such system for discharges? (check one): B Yes O No, if so, explain, with an estimated timeframe for

obtaining permission: Owner is applicant
Has the operator attached a summary of any additional requirements the owner of this system has specified? (check one): O Yes H No

Provide the expected start and end dates of discharge(s) (month/year):
August 2019 - December 2019

Indicate if the discharge is expected to occur over a duration of: less than 12 months O 12 months or more O is an emergency discharge

Has the operator attached a site plan in accordance with the instructions in D, above? (check one): B Yes O No
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2. Activity Category: (check all that apply)

3. Contamination Type Category: (check all that apply)

O | — Petroleum-Related Site Remediation

O I — Non-Petroleum-Related Site Remediation

® ||l — Contaminated Site Dewatering

O IV — Dewatering of Pipelines and Tanks

O V — Aquifer Pump Testing

O VI —Well Development/Rehabilitation

O VI - Collection Structure Dewatering/Remediation
O VIII — Dredge-Related Dewatering

a. If Activity Category | or II: (check all that apply)

A. Inorganics

O B. Non-Halogenated Volatile Organic Compounds

O C. Halogenated Volatile Organic Compounds

D. Non-Halogenated Semi-Volatile Organic Compounds
O E. Halogenated Semi-Volatile Organic Compounds

O F. Fuels Parameters

b. If Activity Category Ill1, 1V, V, VI, VI or VIII: (check either G or H)

G. Sites with Known

L O H. Sites with Unknown Contamination
Contamination

c. If Category 1lI-G, IV-G, V-G, VI-G,
VII-G or VIII-G: (check all that apply)

A. Inorganics
O B. Non-Halogenated Volatile

Organic Compounds d. If Category I11-H, IV-H, V-H, VI-H, VII-H or
O C. Halogenated Volatile Organic VIlI-H Contamination Type Categories A through
Compounds Fapply

D. Non-Halogenated Semi-Volatile
Organic Compounds

O E. Halogenated Semi-Volatile
Organic Compounds

O F. Fuels Parameters
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4. Influent and Effluent Characteristics
Known | Known _ Influent Effluent Limitations
or or 4 of Test Det_ecpon Daily Daily
Parameter believed | believed | samples me;hod I|m/||t maximum |  average TBEL WQBEL

absent present #) (oD (ugfl) (na/h
A. Inorganics
Ammonia o 1 4500NH3- | 750 755 755 Report mg/L
Chloride 0 1 300.0 25000 55700 55700 Report pg/l
Total Residual Chlorine 0 1 4500CL-D | 20 ND ND 0.2 mg/L 75
Total Suspended Solids o 1 2540D 5000 77000 77000 30 mg/L
Antimony o 1 200.8 4 ND ND 206 pg/L
Arsenic 1 200.8 1 12.79 12.79 104 pg/L
Cadmium 1 200.8 0.2 0.41 0.41 10.2 pg/L
Chromium III 1 107 10 269 269 323 ug/L 100
Chromium VI 0 1 7196A 10 ND ND 323 ug/L
Copper 1 200.8 1 592.5 592.5 242 pg/L 3.7
Iron 0 1 200.7 50 201000 201000 5,000 pg/L
Lead o 1 200.8 1 55.52 55.52 160 pg/L 8.5
Mercury 0 1 245.1 0.2 ND ND 0.739 pg/L
Nickel O 1 200.8 2 321.7 321.7 1450 pg/L |83
Selenium o 1 200.8 5 21.29 21.29 235.8 pg/L
Silver o 1 200.8 2 2285 228.5 35.1 pg/L 2.2
Zinc o 1 200.8 10 815.9 815.9 420 pg/L 86
Cyanide O 1 4500CN-C|5 ND ND 178 mg/L
B. Non-Halogenated VOCs
Total BTEX 0 1 8260C | NA ND ND 100 pg/L
Benzene 0 1 8260C |1 ND ND 5.0 pg/L
1,4 Dioxane O 1 8260C. |50 ND ND 200 pg/L
Acetone : 1 8260C |10 ND ND 7.97 mg/L
Phenol o 1 8270 30 ND ND 1,080 pg/L
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Known | Known _ Influent Effluent Limitations
Test Detection - -
Parameter or or # of method limit Daily Daily
believed | believed | samples #) (ug/l) maximum average TBEL WQBEL
absent present (ugfl) (na/h
C. Halogenated VOCs
Carbon Tetrachloride 0 1 8260C 1 ND ND 4.4 ug/L
1,2 Dichlorobenzene O 1 8260C 5 ND ND 600 pg/L
1,3 Dichlorobenzene o 1 8260C 5 ND ND 320 ug/L
1,4 Dichlorobenzene O 1 8260C 5 ND ND 5.0 pg/L
Total dichlorobenzene 0 1 8260C NA ND ND 763 pg/L in NH
1,1 Dichloroethane O 1 8260C 15 ND ND 70 po/L
1,2 Dichloroethane O 1 8260C 15 ND ND 5.0 pg/L
1,1 Dichloroethylene o 1 8260C 1 ND ND 3.2 ug/L
Ethylene Dibromide o 1 8260C 0.01 ND ND 0.05 pg/L
Methylene Chloride O 1 8260C 1 ND ND 4.6 pg/L
1,1,1 Trichloroethane 0 1 8260C 2 ND ND 200 pg/L
1,1,2 Trichloroethane o 1 8260C 15 ND ND 5.0 ug/L
Trichloroethylene D 1 8260C 1 ND ND 5.0 pg/L
Tetrachloroethylene 0 1 8260C 1 ND ND 5.0 ug/L
cis-1,2 Dichloroethylene 0 1 8260C 1 ND ND 70 po/L
Vinyl Chloride 0 1 8260C 1 ND ND 2.0 ug/L ---
D. Non-Halogenated SVOCs
Total Phthalates O 1 8270D NA ND ND 190 pg/L
Diethylhexyl phthalate O 1 8270D 5 ND ND 101 pg/L
Total Group | PAHs u] 1 8270D-SI | NA 0.22 0.22 1.0 pg/L ---
Benzo(a)anthracene 0 1 8270D-SI |0.1 0.11 0.11 0.0038
Benzo(a)pyrene 0 1 8270D-SI |0.1 ND ND
Benzo(b)fluoranthene o 1 8270D-SI |0.1 0.11 0.11 0.0038
Benzo(k)fluoranthene 0 1 8270D-SI |0.1 ND ND As Total PAHs
Chrysene o 1 8270D-SI |0.1 0.1 0.1 0.0038
Dibenzo(a,h)anthracene o 1 8270D-SI 0.1 ND ND
Indeno(1,2,3-cd)pyrene . 1 8270D-SI |0.1 ND ND
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Known Known Influent Effluent Limitations
Test Detection - -
Parameter or or # of method limit D:_:uly Daily
believed | believed | samples #) (ug/l) maximum average TBEL WQBEL
absent present (ng/l) (nafl)
Total Group Il PAHs 0 1 8270D-SI | NA 04 0.4 100 pg/L
Naphthalene O 1 8270D-SI [0.1 ND ND 20 pg/L
E. Halogenated SVOCs
Total PCBs 608 NA ND ND 0.000064 pg/L
Pentachlorophenol 8270D-SI |1 ND ND 1.0 pg/L
F. Fuels Parameters
Total Petroleum . 5.0 ma/L
Hydrocarbons 1 1664A | 4000 ND ND -0 mg
Ethanol O NA 2000 ND ND Report mg/L
Methyl-tert-Butyl Ether ] 8260C 10 ND ND 70 pg/L
120 pg/L in MA
tert-Butyl Alcohol o 1 8260C 100 ND ND 40 pg/L in NH -
tert-Amyl Methy Ether 0 1 8260C |20 ND ND 90 pg/L in MA

140 pg/L in NH

Other (i.e., pH, temperature

, hardness, salinity, LC

s0, additional pollutan

ts present); if so, specify:

See Table |
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E. Treatment system information

1. Indicate the type(s) of treatment that will be applied to effluent prior to discharge: (check all that apply)

O Adsorption/Absorption OO Advanced Oxidation Processes O Air Stripping O Granulated Activated Carbon (“GAC”)/Liquid Phase Carbon Adsorption
O lon Exchange ™ Precipitation/Coagulation/Flocculation ™ Separation/Filtration M Other; if so, specify:

Flocculation to control suspended solids, and as needed mobilize media filtration and carbon dioxide treatment to meet effluent limits.

2. Provide a written description of all treatment system(s) or processes that will be applied to the effluent prior to discharge.
See attached Figure 4

Identify each major treatment component (check any that apply):
® Fractionation tanksO Equalization tank O Oil/water separator O Mechanical filter ® Media filter

0O Chemical feed tank O Air stripping unit M Bag filter ® Other; if so, specify: Carbon dioxide for pH adjustment as needed

Indicate if either of the following will occur (check any that apply):
O Chlorination O De-chlorination

3. Provide the design flow capacity in gallons per minute (gpm) of the most limiting component.
Indicate the most limiting component: Bag filters 100
Is use of a flow meter feasible? (check one): M Yes O No, if so, provide justification:

Provide the proposed maximum effluent flow in gpm. 100

Provide the average effluent flow in gpm. 50

If Activity Category IV applies, indicate the estimated total volume of water that will be discharged:

4. Has the operator attached a schematic of flow in accordance with the instructions in E, above? (check one): ® Yes O No
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F. Chemical and additive information
1. Indicate the type(s) of chemical or additive that will be applied to effluent prior to discharge or that may otherwise be present in the discharge(s): (check all that apply)

O Algaecides/biocides O Antifoams O Coagulants OO Corrosion/scale inhibitors O Disinfectants ® Flocculants O Neutralizing agents O Oxidants O Oxygen O
scavengers O pH conditioners O Bioremedial agents, including microbes O Chlorine or chemicals containing chlorine O Other; if so, specify:

2. Provide the following information for each chemical/additive, using attachments, if necessary:

Refer to Appendix D

a. Product name, chemical formula, and manufacturer of the chemical/additive;

b. Purpose or use of the chemical/additive or remedial agent;

c. Material Safety Data Sheet (MSDS) and Chemical Abstracts Service (CAS) Registry number for each chemical/additive;

d. The frequency (hourly, daily, etc.), duration (hours, days), quantity (maximum and average), and method of application for the chemical/additive;
e. Any material compatibility risks for storage and/or use including the control measures used to minimize such risks; and

f. If available, the vendor's reported aquatic toxicity (NOAEL and/or LC50 in percent for aquatic organism(s)).

3. Has the operator attached an explanation which demonstrates that the addition of such chemicals/additives may be authorized under this general permit in accordance
with the instructions in F, above? (check one): O Yes O No; if no, has the operator attached data that demonstrates each of the 126 priority pollutants in CWA Section
307(a) and 40 CFR Part 423.15(j)(1) are non-detect in discharges with the addition of the proposed chemical/additive?

(check one): O Yes O No

G. Endangered Species Act eligibility determination

1. Indicate under which criterion the discharge(s) is eligible for coverage under this general permit:
FWS Criterion A: No endangered or threatened species or critical habitat are in proximity to the discharges or related activities or come in contact with the

“action area”.
O FWS Criterion B: Formal or informal consultation with the FWS under section 7 of the ESA resulted in either a no jeopardy opinion (formal consultation)

or a written concurrence by FWS on a finding that the discharges and related activities are “not likely to adversely affect” listed species or critical habitat
(informal consultation). Has the operator completed consultation with FWS? (check one): O Yes O No; if no, is consultation underway? (check one): O

Yes O No
O FWS Criterion C: Using the best scientific and commercial data available, the effect of the discharges and related activities on listed species and critical

habitat have been evaluated. Based on those evaluations, a determination is made by EPA, or by the operator and affirmed by EPA, that the discharges and
related activities will have “no effect” on any federally threatened or endangered listed species or designated critical habitat under the jurisdiction of the

FWS. This determination was made by: (check one) O the operator O EPA O Other; if so, specify:
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O NMFS Criterion: A determination made by EPA is affirmed by the operator that the discharges and related activities will have “no effect” or are “not likely
to adversely affect” any federally threatened or endangered listed species or critical habitat under the jurisdiction of NMFS and will not result in any take of

listed species. Has the operator previously completed consultation with NMFS? (check one): O Yes I No
2. Has the operator attached supporting documentation of ESA eligibility in accordance with the instructions in Appendix I, and G, above? (check one): ™ Yes [0 No

Does the supporting documentation include any written concurrence or finding provided by the Services? (check one): O Yes M No; if yes, attach.

H. National Historic Preservation Act eligibility determination

1. Indicate under which criterion the discharge(s) is eligible for coverage under this general permit:

O Criterion A: No historic properties are present. The discharges and discharge-related activities (e.g., BMPs) do not have the potential to cause effects on
historic properties.

Criterion B: Historic properties are present. Discharges and discharge related activities do not have the potential to cause effects on historic properties.

O Criterion C: Historic properties are present. The discharges and discharge-related activities have the potential to have an effect or will have an adverse
effect on historic properties.

2. Has the operator attached supporting documentation of NHPA eligibility in accordance with the instructions in H, above? (check one): ® Yes OO No

Does the supporting documentation include any written agreement with the State Historic Preservation Officer (SHPQ), Tribal Historic Preservation Officer (TPHO), or
other tribal representative that outlines measures the operator will carry out to mitigate or prevent any adverse effects on historic properties? (check one): O Yes ®m No

I. Supplemental information

Describe any supplemental information being provided with the NOI. Include attachments if required or otherwise necessary.

Has the operator attached data, including any laboratory case narrative and chain of custody used to support the application? (check one): ™ Yes [0 No

Has the operator attached the certification requirement for the Best Management Practices Plan (BMPP)? (check one): ® Yes [0 No
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J. Certification requirement

I 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
persens directly responsible for gathering the information, the information submitted is, 1o the best of my knowledge and belief, true, accurate, and complete. I have
no personal imowledge that the information submitted is other than true, accurate, and complete. I am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing vialations.

A BMPP meeting the requirement of the general permit will be implemented upon initiation of
BMPP certification statement: discharge

Notification provided to the appropriate State, including a copy of this NOI, if required. Check one: Yes ®m  No [0
Notification provided to the municipality in which the discharge is located, including a copy of this NOI, if requested. Check one: Yes ™ No O
Notification provided to the owner of a private or municipal storm sewer system, if such system is used for site Check one: Yes0 Nol[l NA®

discharges, including a copy of this NOI, if requesied.
Permission obtained from the owner of a private or municipal storm sewer system, if such system is used for site
discharges. If yes, attach additional conditions. If no, attach explanation and timeframe for obtaining permission. Checkone: Yes[1 No[ NAE

Notification provided to the owner/operator of the area associated with activities covered by an additional discharge
permit(s). Additional discharge permit is (check one): 0 RGP O DGP O CGP O MSGP 0O Individual NPDES permit  Check one: Yes 2 No O NA B

O Other; if so, specify:

Signature: (‘iu}c ML\Q‘/] Date: _L ) ZL ) LC\

pint Name 2nd Title: Catherine Walsh, Associate VP Fiscal & Management Services
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Inventory No: NAH.910
Historic Name: Fort Ruckman South Battery
Common Name: NIKE Missle Launch Site
. 430 Nahant Rd
RCRICEE East Point
City/Town: Nahant
Village/Neighborhood:  Nahant
Local No: 1B-0-1
Year Constructed: c 1922
Architect(s):

Architectural Style(s):
Abandoned or Vacant; Laboratory - Research Facility;

PEEE Military Other

Sianificance: Communications; Community Planning; Engineering;
9 . Military; Politics Government; Science

Area(s):

Designation(s):

Building Materials(s):

The Massachusetts Historical Commission (MHC) has converted this paper record to digital format as part of ongoing
projects to scan records of the Inventory of Historic Assets of the Commonwealth and National Register of Historic
Places nominations for Massachusetts. Efforts are ongoing and not all inventory or National Register records related to
this resource may be available in digital format at this time.

The MACRIS database and scanned files are highly dynamic; new information is added daily and both database
records and related scanned files may be updated as new information is incorporated into MHC files. Users should
note that there may be a considerable lag time between the receipt of new or updated records by MHC and the
appearance of related information in MACRIS. Users should also note that not all source materials for the MACRIS
database are made available as scanned images. Users may consult the records, files and maps available in MHC's
public research area at its offices at the State Archives Building, 220 Morrissey Boulevard, Boston, open M-F, 9-5.

Users of this digital material acknowledge that they have read and understood the MACRIS Information and Disclaimer
(http://mhc-macris.net/macrisdisclaimer.htm)

Data available via the MACRIS web interface, and associated scanned files are for information purposes only. THE ACT OF CHECKING THIS
DATABASE AND ASSOCIATED SCANNED FILES DOES NOT SUBSTITUTE FOR COMPLIANCE WITH APPLICABLE LOCAL, STATE OR
FEDERAL LAWS AND REGULATIONS. IF YOU ARE REPRESENTING A DEVELOPER AND/OR A PROPOSED PROJECT THAT WILL
REQUIRE A PERMIT, LICENSE OR FUNDING FROM ANY STATE OR FEDERAL AGENCY YOU MUST SUBMIT A PROJECT NOTIFICATION
FORM TO MHC FOR MHC'S REVIEW AND COMMENT. You can obtain a copy of a PNF through the MHC web site (www.sec.state.ma.us/mhc)
under the subject heading "MHC Forms."
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220 Morrissey Boulevard, Boston, Massachusetts 02125
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FORM F - STRUCTURE Assessor’s Number ~ USGS Quad  Area(s) Form Number

[ 1B-0-1 | | | [ 910 |
MASSACHUSETTS HISTORICAL COMMISSION
MASSACHUSETTS ARCHIVES BUILDING
220 MORRISSEY BOULEVARD Town/City:  Nahant
BOSTON, MASSACHUSETTS 02125 Place (neighborhood or village):
Photograph East Point

Address or Location: 430 Nahant Road
Name: Fort Ruckman South Battery
Ownership:  [X] Public [ ] Private

Type of Structure (check one):

___boat or ship ____pound
___canal ____powderhouse
__ carousel __ street
__dam __ tower

_ fort ___ tunnel
___gate _wall

___ kiln ____windmill
___lighthouse

x__other (specify) military battery

Date of Construction: 1922-1945

Locus Map Source: Rattigan

Architect, Engineer or Designer:

Materials: reinforced concrete

Alterations (with dates):

Condition:
Moved: [X] no [] yes Date:
Acreage: 20.42 acres

Setting: Rocky peninsula, formerly the site of Fort
Ruckman, now shared between Northeastern University's

Marine Science Center and Nahant's Henry Cabot Lodge
East Point looking west; Lodge park in foreground; Northeastern Univ. Park
Marine Science Center to rear

part transferred from Area form originally prepared by:
Recorded by: Northfields Preservation Associates

Organization: Nahant Historical Commission
Date (month / year):  July 1989 / 8/20/10

3/10 Follow Massachusetts Historical Commission Survey Manual instructions for completing this form.



INVENTORY FORM F CONTINUATION SHEET NAHANT EAST POINT

MASSACHUSETTS HISTORICAL COMMISSION Area(s)  Form No.
220 MORRISSEY BOULEVARD, BOSTON, MASSACHUSETTS 02125

| | NAH.910

[1 Recommended for listing in the National Register of Historic Places.
If checked, you must attach a completed National Register Criteria Statement form.

Use as much space as necessary to complete the following entries, allowing text to flow onto additional continuation sheets.

DESIGN ASSESSMENT
Describe important design features and evaluate in terms of other structures within the community.

The South Battery at Fort Ruckman is one of four concrete batteries that were built into earthworks Fort Ruckman on East Point
(NAH.910, 935), and at Fort Bailey in the area of Bailey's Hill (NAH.911, 934)

The former Fort Ruckman on East Point is shared by Northeastern University's Marine Science Center (430 Nahant Road) and
the Town's Henry Cabot Lodge Park.

HISTORICAL NARRATIVE
Explain the history of the structure and how it relates to the development of the community.

Between 1823 and 1859, East Point was the site of the Nahant Hotel. This world—class hotel
at the time had 300 rooms and a dining room that held 1000 people. Nahant was a popular
summer residence for many Harvard faculty (Agassiz, Longfellow, Felton) many of whom
gave public lectures at the Nahant Hotel. The hotel was located a short distance from the
former summer cottage and marine laboratory of Harvard Professor Louis Agassiz (1807—-
1873), the founder of American marine biology in the mid-19th century. Agassiz was a
pioneer in marine science education and he promoted the formation of seaside laboratories
where students could "Study nature, not books. The Hotel burned in 1861. John E. Lodge
(married to Anna Cabot) purchased the property and two houses were built for his children
Senator Henry Cabot Lodge and Elizabeth Cabot Lodge (wife of George Abbot James).

A military reservation had been established here as early as 1902. A search light station was built at East Point and operated
from 1917 until 1919, In 1922, the reservation was renamed Fort Ruckman after US Army general John Wilson Ruckman (1858-
1921). tThe former James House (originally owned by Henry Cabot Lodge's sister and brother-in-law) used as local Army
headquarters. In 1923 Battery Gardner was built and operated until 1946 with two 12" guns. During the 1920's the site also held
a AA battery.

In 1941 the site was used by the military for the construction of defensive fortifications for Boston Harbor. The fortifications
consisted of a 5-inch cannon bunker as well as a larger 16-inch Coastal Defense cannon bunker and associated plotting room
and triangulation towers. A Magnetic Loop station to detect submarines was housed in two smaller bunkers near the tip of East
Point.

David Rattigan writes:
"Part of a larger facility called Fort Ruckman, the Battery Augustus P. Gardner was built into a hill, with wide apertures
for two 12-inch military guns. .. Not only was it a coast artillery site but it was a training site as well," said Gerald Butler,
standing outside the casemate on a recent day [2007]. A Nahant resident and author of local histories, including "Military
Annals of Nahant, Massachusetts," he's well acquainted with both the official and unofficial uses of the fort. Walking
through the remnants, he pointed out the plotting room, munitions storage, the winter kitchen, and even dormitories.
"They could fit about 120 men here," and sometimes did, he said.

There are casemates like this all along the coast, Butler said, built when the country was concerned about protecting its
shoreline from threats such as German submarines, one of which was spotted in Boston Harbor in 1942. The nearest to

Continuation sheet 1
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MASSACHUSETTS HISTORICAL COMMISSION Area(s)  Form No.
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| | NAH.910

Nahant are those at the former Fort Dearborn in Rye, N.H. Now part of Odiorne Point State Park, one of the two
batteries is occasionally opened for tours.

Although planning for the Nahant battery began in 1915, it wasn't completed until 1922, after World War |, and the first
"proof firing" of the guns didn't take place until training exercises in April 1942. The installation had been put into
caretaking status from the early 1920s until 1940, when the United States activated the National Guard and staffed the
fort with 250 men, Butler said, "most of them from the North End."

They were housed in tents on Bailey's Hill at first, but between 1941 and 1943 more than 90 buildings were built on the
property, which expanded to several acres. The ranks of troops would swell to 2,500 by 1943.

After the war, the guns were removed from the bunker and many of the buildings were torn down or sold. One became
the Johnson Elementary School, another became the town fire station, and others storage buildings for the Department
of Public Works.

in 1943 Battery 206 was built, followed by Battery Murphy/104 in 1944. Both lasted until 1948. A two-gun 155mm battery was put
in place from 1941 until 1943. From 1952 until 1955 the site had a four-gun 90mm AA battery, and from 1955 until 1961 the site
was a NIKE missle launch site. In 1968 Northeastern University took over the site, building a laboratory in the old bunkers.

BIBLIOGRAPHY and/or REFERENCES

Brann, Eugene H. Sketches of Nahant: Showing Many Points of Interest. 1911.

Hurd, H.Hamilton. History of Essex County, Massachusetts. Philadelphia, 1888.

Maps and Atlases. 1846, 1884, 1896, 1914.

Morgan, Mary. Unpublished research, including deeds, directories, census and other. At the Nahant Public Library.

Municipal History of Essex County in Massachusetts. ed. Benjamin F. Arrington. NY, 1922.

Rattigan, David, "Nahant underground,” Boston Globe, 12 August 2007.

Institute of Urban Speleologic Studies & Archeology web site, http:/iwww.iussa.org/index.php?cat=buildings&sub=nahant&page=nahant,
accessed 8/20/2010

"MSC History," The Marine Science Center - Northeastern University. http://marinesciencecenter.yolasite.com/msc-history.php
accessed 8/20/2010
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Inventory No: NAH.935

Historic Name: Fort Ruckman North Battery Digital Photo
Common Name: NIKE Missle Launch Site A"“:":’;;‘-E
Address: éigtN:c:iPt Rd

City/Town: Nahant

Village/Neighborhood:  Nahant

Local No: 1B-0-1

Year Constructed: c 1922

Architect(s):

Architectural Style(s):
Abandoned or Vacant; Laboratory - Research Facility;

PEEE Military Other

Sianificance: Communications; Community Planning; Engineering;
9 . Military; Politics Government; Science

Area(s):

Designation(s):

Building Materials(s):

The Massachusetts Historical Commission (MHC) has converted this paper record to digital format as part of ongoing
projects to scan records of the Inventory of Historic Assets of the Commonwealth and National Register of Historic
Places nominations for Massachusetts. Efforts are ongoing and not all inventory or National Register records related to
this resource may be available in digital format at this time.

The MACRIS database and scanned files are highly dynamic; new information is added daily and both database
records and related scanned files may be updated as new information is incorporated into MHC files. Users should
note that there may be a considerable lag time between the receipt of new or updated records by MHC and the
appearance of related information in MACRIS. Users should also note that not all source materials for the MACRIS
database are made available as scanned images. Users may consult the records, files and maps available in MHC's
public research area at its offices at the State Archives Building, 220 Morrissey Boulevard, Boston, open M-F, 9-5.

Users of this digital material acknowledge that they have read and understood the MACRIS Information and Disclaimer
(http://mhc-macris.net/macrisdisclaimer.htm)

Data available via the MACRIS web interface, and associated scanned files are for information purposes only. THE ACT OF CHECKING THIS
DATABASE AND ASSOCIATED SCANNED FILES DOES NOT SUBSTITUTE FOR COMPLIANCE WITH APPLICABLE LOCAL, STATE OR
FEDERAL LAWS AND REGULATIONS. IF YOU ARE REPRESENTING A DEVELOPER AND/OR A PROPOSED PROJECT THAT WILL
REQUIRE A PERMIT, LICENSE OR FUNDING FROM ANY STATE OR FEDERAL AGENCY YOU MUST SUBMIT A PROJECT NOTIFICATION
FORM TO MHC FOR MHC'S REVIEW AND COMMENT. You can obtain a copy of a PNF through the MHC web site (www.sec.state.ma.us/mhc)
under the subject heading "MHC Forms."
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FORM F - STRUCTURE Assessor’s Number ~ USGS Quad  Area(s) Form Number

[ 1B-0-1 | | | [ 93 |
MASSACHUSETTS HISTORICAL COMMISSION
MASSACHUSETTS ARCHIVES BUILDING
220 MORRISSEY BOULEVARD Town/City:  Nahant
BOSTON, MASSACHUSETTS 02125 Place (neighborhood or village):
Photograph East Point

. Address or Location: 430 Nahant Road
None available
Name: Fort Ruckman North Battery

Ownership:  [X] Public [ ] Private

Type of Structure (check one):

___boat or ship ____pound
___canal ____powderhouse
__ carousel __ street
__dam __ tower

_ fort ___ tunnel
___gate _wall

___ kiln ____windmill
___lighthouse

x__other (specify) military battery

Date of Construction: 1922-1945

Locus Map

Source: Rattigan

Architect, Engineer or Designer:

Materials: reinforced concrete

Alterations (with dates):

Condition:
Moved: [X] no [] yes Date:
Acreage: 20.42 acres

Setting: Rocky peninsula, formerly the site of Fort
Ruckman, now shared between Northeastern University's
Marine Science Center and Nahant's Henry Cabot Lodge
Park

East Point looking west; Lodge park in foreground; Northeastern Univ.

Marine Science Center to rear

part transferred from Area form originally prepared by:
Recorded by: Northfields Preservation Associates
Organization: Nahant Historical Commission

Date (month / year):  July 1989 / 8/20/10

3/10 Follow Massachusetts Historical Commission Survey Manual instructions for completing this form.
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[1 Recommended for listing in the National Register of Historic Places.
If checked, you must attach a completed National Register Criteria Statement form.

Use as much space as necessary to complete the following entries, allowing text to flow onto additional continuation sheets.

DESIGN ASSESSMENT
Describe important design features and evaluate in terms of other structures within the community.

The North Battery at Fort Ruckman is one of four concrete batteries that were built into earthworks Fort Ruckman on East Point
(NAH.910, 935), and at Fort Bailey in the area of Bailey's Hill (NAH.911, 934)

The former Fort Ruckman on East Point is shared by Northeastern University's Marine Science Center (430 Nahant Road) and
the Town's Henry Cabot Lodge Park.

HISTORICAL NARRATIVE
Explain the history of the structure and how it relates to the development of the community.

Between 1823 and 1859, East Point was the site of the Nahant Hotel. This world—class hotel
at the time had 300 rooms and a dining room that held 1000 people. Nahant was a popular
summer residence for many Harvard faculty (Agassiz, Longfellow, Felton) many of whom
gave public lectures at the Nahant Hotel. The hotel was located a short distance from the
former summer cottage and marine laboratory of Harvard Professor Louis Agassiz (1807—-
1873), the founder of American marine biology in the mid-19th century. Agassiz was a
pioneer in marine science education and he promoted the formation of seaside laboratories
where students could "Study nature, not books. The Hotel burned in 1861. John E. Lodge
(married to Anna Cabot) purchased the property and two houses were built for his children
Senator Henry Cabot Lodge and Elizabeth Cabot Lodge (wife of George Abbot James).

A military reservation had been established here as early as 1902. A search light station was built at East Point and operated
from 1917 until 1919, In 1922, the reservation was renamed Fort Ruckman after US Army general John Wilson Ruckman (1858-
1921). tThe former James House (originally owned by Henry Cabot Lodge's sister and brother-in-law) used as local Army
headquarters. In 1923 Battery Gardner was built and operated until 1946 with two 12" guns. During the 1920's the site also held
a AA battery.

In 1941 the site was used by the military for the construction of defensive fortifications for Boston Harbor. The fortifications
consisted of a 5-inch cannon bunker as well as a larger 16-inch Coastal Defense cannon bunker and associated plotting room
and triangulation towers. A Magnetic Loop station to detect submarines was housed in two smaller bunkers near the tip of East
Point.

David Rattigan writes:
"Part of a larger facility called Fort Ruckman, the Battery Augustus P. Gardner was built into a hill, with wide apertures
for two 12-inch military guns. .. Not only was it a coast artillery site but it was a training site as well," said Gerald Butler,
standing outside the casemate on a recent day [2007]. A Nahant resident and author of local histories, including "Military
Annals of Nahant, Massachusetts," he's well acquainted with both the official and unofficial uses of the fort. Walking
through the remnants, he pointed out the plotting room, munitions storage, the winter kitchen, and even dormitories.
"They could fit about 120 men here," and sometimes did, he said.

There are casemates like this all along the coast, Butler said, built when the country was concerned about protecting its
shoreline from threats such as German submarines, one of which was spotted in Boston Harbor in 1942. The nearest to

Continuation sheet 1
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Nahant are those at the former Fort Dearborn in Rye, N.H. Now part of Odiorne Point State Park, one of the two
batteries is occasionally opened for tours.

Although planning for the Nahant battery began in 1915, it wasn't completed until 1922, after World War |, and the first
"proof firing" of the guns didn't take place until training exercises in April 1942. The installation had been put into
caretaking status from the early 1920s until 1940, when the United States activated the National Guard and staffed the
fort with 250 men, Butler said, "most of them from the North End."

They were housed in tents on Bailey's Hill at first, but between 1941 and 1943 more than 90 buildings were built on the
property, which expanded to several acres. The ranks of troops would swell to 2,500 by 1943.

After the war, the guns were removed from the bunker and many of the buildings were torn down or sold. One became
the Johnson Elementary School, another became the town fire station, and others storage buildings for the Department
of Public Works.

in 1943 Battery 206 was built, followed by Battery Murphy/104 in 1944. Both lasted until 1948. A two-gun 155mm battery was put
in place from 1941 until 1943. From 1952 until 1955 the site had a four-gun 90mm AA battery, and from 1955 until 1961 the site
was a NIKE missle launch site. In 1968 Northeastern University took over the site, building a laboratory in the old bunkers.

BIBLIOGRAPHY and/or REFERENCES

Brann, Eugene H. Sketches of Nahant: Showing Many Points of Interest. 1911.

Hurd, H.Hamilton. History of Essex County, Massachusetts. Philadelphia, 1888.

Maps and Atlases. 1846, 1884, 1896, 1914.

Morgan, Mary. Unpublished research, including deeds, directories, census and other. At the Nahant Public Library.

Municipal History of Essex County in Massachusetts. ed. Benjamin F. Arrington. NY, 1922.

Rattigan, David, "Nahant underground,” Boston Globe, 12 August 2007.

Institute of Urban Speleologic Studies & Archeology web site, http:/iwww.iussa.org/index.php?cat=buildings&sub=nahant&page=nahant,
accessed 8/20/2010

"MSC History," The Marine Science Center - Northeastern University. http://marinesciencecenter.yolasite.com/msc-history.php
accessed 8/20/2010
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MACRIS

MACRIS Search Results
Search Criteria: Town(s): Nahant; Street Name: Nahant Rd; Resource Type(s): Area, Building, Burial Ground, Object, Structure;

NAH.903 Lowlands Park Nahant Rd Nahant ¢ 1905
NAH.905 Lowlands Park Structure Nahant Rd Nahant ¢ 1905
NAH.928 Lodge, Amb. Henry Cabot Memorial Nahant Rd Nahant 1988
NAH.929 Volpe, Gov. John A. Compass Rose Memorial Nahant Rd Nahant 1997
NAH.932 Davis, Cpl. Richard R. Memorial Nahant Rd Nahant 1978
NAH.130 Nahant Life-Saving Station 96 Nahant Rd Nahant 1898
NAH.168 U. S. Coast Guard Station Boathouse 96 Nahant Rd Nahant 1938
NAH.128 Hood - White Building 169 Nahant Rd Nahant c 1813
NAH.115 Wilson, J. T. Elementary School 194 Nahant Rd Nahant 1916
NAH.127 Ellingwood Chapel 195 Nahant Rd Nahant € 1920
NAH.191 Ellingwood Chapel Tool Building 195 Nahant Rd Nahant 1919
NAH.800 Greenlawn Cemetery 195 Nahant Rd Nahant c 1858
NAH.912 Johnson, Francis H. Gate and Stone Wall 195 Nahant Rd Nahant 1919
NAH.913 Beal, Louisa Memorial Gate 195 Nahant Rd Nahant 1919
NAH.914 Greenlawn Cemetery Receiving Tomb 195 Nahant Rd Nahant 1856
NAH.915 Greenlawn Cemetery Civil War Soldiers' 195 Nahant Rd Nahant 1866
Monument
NAH.917 Greenlawn Cemetery - Roland, Thomas Bench 195 Nahant Rd Nahant 1929
NAH.918 Greenlawn Cemetery - Wilson, Joseph T. 195 Nahant Rd Nahant 1914
Gravestone
NAH.919 Greenlawn Cemetery - Famulari, Minnie 195 Nahant Rd Nahant 1936
Gravestone
NAH.920 Greenlawn Cemetery - Robertson, Robert Stone 195 Nahant Rd Nahant 1940
NAH.921 Greenlawn Cemetery - Johnson, Martin K. Stone 195 Nahant Rd Nahant 1840
NAH.922 Greenlawn Cemetery - Johnson, James C. Stone 195 Nahant Rd Nahant 1842
NAH.923 Greenlawn Cemetery - Johnson, Caleb and Olive 195 Nahant Rd Nahant 1859
Plinth
NAH.924 Johnson, Welcome and Lucy Gravestones 195 Nahant Rd Nahant 1878
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NAH.925 World War Il - Vietnam War Monument 195 Nahant Rd Nahant 1951
NAH.930 Greenlawn Cemetery - Nahant World War | 195 Nahant Rd Nahant 1921
Memorial

NAH.114 Nahant Grammar School 198 Nahant Rd Nahant 1883
NAH.121 Tarbox - Johnson House 209 Nahant Rd Nahant c 1840
NAH.122 Tarbox - Johnson House 211 Nahant Rd Nahant c 1840
NAH.123 215 Nahant Rd Nahant r 1906
NAH.116 Hood House 236 Nahant Rd Nahant c 1874
NAH.104 Johnson, Frederick Henry House 248 Nahant Rd Nahant c 1852
NAH.105 Wilson, J. Colby House 262 Nahant Rd Nahant 1894
NAH.76 Bulfinch, Henry House 263 Nahant Rd Nahant 1842
NAH.75 Wilson, William R. House 267 Nahant Rd Nahant c 1899
NAH.74 Dabney, Alfred S. House 279 Nahant Rd Nahant ¢ 1890
NAH.71 Tudor, Frederic House 280 Nahant Rd Nahant c 1825
NAH.73 Burr, I. Tucker House 287 Nahant Rd Nahant c 1888
NAH.56 Robinson, Annie E. House 291 Nahant Rd Nahant c 1892
NAH.173 293 Nahant Rd Nahant c 1910
NAH.174 295 Nahant Rd Nahant ¢ 1890
NAH.57 Johnson, Joshua Bishop House 296 Nahant Rd Nahant c 1846
NAH.175 297 Nahant Rd Nahant c 1854
NAH.58 Johnson, Washington Harlow House 298 Nahant Rd Nahant c 1846
NAH.172 299 Nahant Rd Nahant c 1878
NAH.55 Colby, Thomas House 301 Nahant Rd Nahant c 1858
NAH.54 Nahant Village Church 303 Nahant Rd Nahant 1851
NAH.60 Johnson, Daniel Alfred House 304 Nahant Rd Nahant c 1847
NAH.53 Johnson, Charles Warren House 305 Nahant Rd Nahant c 1851
NAH.49 Johnson, William F. House 311 Nahant Rd Nahant c 1843
NAH.42 Johnson, Francis House 316 Nahant Rd Nahant c 1830
NAH.43 Johnson, Walter House 320 Nahant Rd Nahant c 1841
NAH.48 Johnson, Caleb Hartwell House 321 Nahant Rd Nahant r 1882
NAH.44 Johnson, Caleb Hervey House 328 Nahant Rd Nahant r 1880
NAH.79 Post Office Block 332 Nahant Rd Nahant 1900
NAH.47 Sigourney, Henry House 333 Nahant Rd Nahant c 1897
NAH.78 Nahant Town Hall 334 Nahant Rd Nahant 1912
NAH.46 Codman - Paige - Lawrence House 339 Nahant Rd Nahant c 1829
NAH.45 Garfield House 345 Nahant Rd Nahant c 1830
NAH.163 Garfield Stable 345R Nahant Rd Nahant ¢ 1830
NAH.33 Johnson, Welcome W. House 348 Nahant Rd Nahant r 1875
Friday, June 14, 2019 Page 2 of 3



NAH.23 Codman Cottage 351 Nahant Rd Nahant r 1837
NAH.32 Perkins - Johnson House 352 Nahant Rd Nahant r1871
NAH.31 Hood - Rice House 354 Nahant Rd Nahant c 1819
NAH.20 Wheeler's Drug Store 355 Nahant Rd Nahant c 1884
NAH.30 Bradbury, Charles House 360 Nahant Rd Nahant c 1842
NAH.29 Hood - Tebbets House 366 Nahant Rd Nahant c 1842
NAH.28 Hood, Ebenezer House 368 Nahant Rd Nahant c 1818
NAH.19 Whitney House 369 Nahant Rd Nahant ri1775
NAH.27 Nahant Valley Church Wing 370 Nahant Rd Nahant c 1850
NAH.26 Upham, George Gardener's Cottage 372 Nahant Rd Nahant c 1867
NAH.25 Upham, George P. House 374 Nahant Rd Nahant c 1867
NAH.24 Eliot - Mifflin House 384 Nahant Rd Nahant 1829

NAH.907 Mifflin Estate Fire Control Station 386 Nahant Rd Nahant € 1942
NAH.18 Chadwick, Ebenezer House 391 Nahant Rd Nahant c 1846
NAH.6 Hammond, Samuel House 405 Nahant Rd Nahant 1828

NAH.5 Otis, Herbert Foster House 409 Nahant Rd Nahant c 1913
NAH.910 Fort Ruckman South Battery 430 Nahant Rd Nahant c 1922
NAH.935 Fort Ruckman North Battery 430 Nahant Rd Nahant c 1922
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MASSACHUSETTS AREAS OF CRITICAL ENVIRONMENTAL CONCERN

November 2010

Total Approximate Acreage: 268,000 acres
Approximate acreage and designation date follow ACEC
names below.

Bourne Back River
(1,850 acres, 1989) Bourne

Canoe River Aquifer and Associated Areas (17,200
acres, 1991) Easton, Foxborough, Mansfield, Norton,
Sharon, and Taunton

Cedar Swamp
(1,650 acres, 1975) Hopkinton and Westborough

Central Nashua River Valley
(12,900 acres, 1996) Bolton, Harvard, Lancaster, and
Leominster

Cranberry Brook Watershed
(1,050 acres, 1983) Braintree and Holbrook

Ellisville Harbor
(600 acres, 1980) Plymouth

Fowl Meadow and Ponkapoag Bog
(8,350 acres, 1992) Boston, Canton, Dedham, Milton,
Norwood, Randolph, Sharon, and Westwood

Golden Hills
(500 acres, 1987) Melrose, Saugus, and Wakefield

Great Marsh (originally designated as

Parker River/Essex Bay)
(25,500 acres, 1979) Essex, Gloucester, Ipswich,
Newbury, and Rowley

Herring River Watershed
(4,450 acres, 1991) Bourne and Plymouth

Hinsdale Flats Watershed
(14,500 acres, 1992) Dalton, Hinsdale, Peru, and
Washington

Hockomock Swamp
(16,950 acres, 1990) Bridgewater, Easton, Norton,
Raynham, Taunton, and West Bridgewater

Inner Cape Cod Bay
(2,600 acres, 1985) Brewster, Eastham, and Orleans

Kampoosa Bog Drainage Basin
(1,350 acres, 1995) Lee and Stockbridge

Karner Brook Watershed
(7,000 acres, 1992) Egremont and Mount Washington

Miscoe, Warren, and Whitehall Watersheds
(8,700 acres, 2000) Grafton, Hopkinton, and Upton

Neponset River Estuary
(1,300 acres, 1995) Boston, Milton, and Quincy

Petapawag
(25,680 acres, 2002) Ayer, Dunstable, Groton,
Pepperell, and Tyngsborough

Pleasant Bay
(9,240 acres, 1987) Brewster, Chatham, Harwich, and
Orleans

Pocasset River
(160 acres, 1980) Bourne

Rumney Marshes
(2,800 acres, 1988) Boston, Lynn, Revere, Saugus,
and Winthrop

Sandy Neck Barrier Beach System
(9,130 acres, 1978) Barnstable and Sandwich

Schenob Brook Drainage Basin
(13,750 acres, 1990) Mount Washington and Sheffield

Squannassit

(37,420 acres, 2002) Ashby, Ayer, Groton, Harvard,
Lancaster, Lunenburg, Pepperell, Shirley, and
Townsend

Three Mile River Watershed
(14,280 acres, 2008) Dighton, Norton, Taunton

Upper Housatonic River
(12,280 acres, 2009) Lee, Lenox, Pittsfield,
Washington

Waquoit Bay
(2,580 acres, 1979) Falmouth and Mashpee

Weir River
(950 acres, 1986) Cohasset, Hingham, and Hull

Wellfleet Harbor
(12,480 acres, 1989) Eastham, Truro, and Wellfleet

Weymouth Back River
(800 acres, 1982) Hingham and Weymouth

ACEC acreages above are based on MassGIS calculations and may differ from numbers originally presented in designation documents and other
ACEC publications due to improvements in accuracy of GIS data and boundary clarifications. Listed acreages have been rounded to the nearest
50 or 10 depending on whether boundary clarification has occurred. For more information please see,

http://www.mass.gov/dcr/stewardship/acec/aboutMaps.htm.



Towns with ACECs within their Boundaries

November 2010

TOWN

ACEC

TOWN ACEC
Ashby Squannassit
Ayer Petapawag
Squannassit
Barnstable Sandy Neck Barrier Beach System
Bolton Central Nashua River Valley
Boston Rumney Marshes
Fowl Meadow and Ponkapoag Bog
Neponset River Estuary
Bourne Pocasset River
Bourne Back River
Herring River Watershed
Braintree Cranberry Brook Watershed
Brewster Pleasant Bay
Inner Cape Cod Bay
Bridgewater Hockomock Swamp
Canton Fowl Meadow and Ponkapoag Bog
Chatham Pleasant Bay
Cohasset Weir River
Dalton Hinsdale Flats Watershed
Dedham Fowl Meadow and Ponkapoag Bog
Dighton Three Mile River Watershed
Dunstable Petapawag
Eastham Inner Cape Cod Bay
Wellfleet Harbor
Easton Canoe River Aquifer
Hockomock Swamp
Egremont Karner Brook Watershed
Essex Great Marsh
Falmouth Waquoit Bay
Foxborough Canoe River Aquifer
Gloucester Great Marsh
Grafton Miscoe-Warren-Whitehall
Watersheds
Groton Petapawag
Squannassit
Harvard Central Nashua River Valley
Squannassit
Harwich Pleasant Bay
Hingham Weir River
Weymouth Back River
Hinsdale Hinsdale Flats Watershed
Holbrook Cranberry Brook Watershed
Hopkinton Miscoe-Warren-Whitehall
Watersheds
Cedar Swamp
Hull Weir River
Ipswich Great Marsh
Lancaster Central Nashua River Valley
Squannassit
Lee Kampoosa Bog Drainage Basin
Upper Housatonic River
Lenox Upper Housatonic River
Leominster Central Nashua River Valley
Lunenburg Squannassit
Lynn Rumney Marshes
Mansfield Canoe River Aquifer
Mashpee Waquoit Bay
Melrose Golden Hills
Milton Fowl Meadow and Ponkapoag Bog

Neponset River Estuary

Mt. Washington

Newbury
Norton

Norwood
Orleans

Pepperell

Peru
Pittsfield
Plymouth

Quincy
Randolph
Raynham
Revere
Rowley
Sandwich
Saugus

Sharon

Sheffield
Shirley
Stockbridge
Taunton

Truro
Townsend
Tyngsborough
Upton

Wakefield
Washington

Wellfleet

W Bridgewater
Westborough
Westwood
Weymouth
Winthrop

Karner Brook Watershed

Schenob Brook

Great Marsh

Hockomock Swamp

Canoe River Aquifer

Three Mile River Watershed

Fowl Meadow and Ponkapoag Bog

Inner Cape Cod Bay

Pleasant Bay

Petapawag

Squannassit

Hinsdale Flats Watershed

Upper Housatonic River

Herring River Watershed

Ellisville Harbor

Neponset River Estuary

Fowl Meadow and Ponkapoag Bog

Hockomock Swamp

Rumney Marshes

Great Marsh

Sandy Neck Barrier Beach System

Rumney Marshes

Golden Hills

Canoe River Aquifer

Fowl Meadow and Ponkapoag Bog

Schenob Brook

Squannassit

Kampoosa Bog Drainage Basin

Hockomock Swamp

Canoe River Aquifer

Three Mile River Watershed

Wellfleet Harbor

Squannassit

Petapawag

Miscoe-Warren-Whitehall
Watersheds

Golden Hills

Hinsdale Flats Watershed

Upper Housatonic River

Wellfleet Harbor

Hockomock Swamp

Cedar Swamp

Fowl Meadow and Ponkapoag Bog

Weymouth Back River

Rumney Marshes
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
New England Ecological Services Field Office
70 Commercial Street, Suite 300
Concord, NH 03301-5094
Phone: (603) 223-2541 Fax: (603) 223-0104

http://www.fws.gov/newengland

In Reply Refer To: June 18, 2019
Consultation Code: 0SEINE00-2019-SL1-2012

Event Code: 0SEINE00-2019-E-04985

Project Name: Northeastern - Coastal Sustainability Institute

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 ef seq.).

New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.

The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.


http://www.fws.gov/newengland
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/

eagle guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.

Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/
comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.

Attachment(s):

= Official Species List
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Official Species List

This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".

This species list is provided by:

New England Ecological Services Field Office
70 Commercial Street, Suite 300

Concord, NH 03301-5094

(603) 223-2541
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Project Summary
Consultation Code: 05E1INE00-2019-SLI-2012

Event Code: 0SEINEO00-2019-E-04985
Project Name: Northeastern - Coastal Sustainability Institute
Project Type: ** OTHER **

Project Description: Nahant, MA

Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/42.41894800210424N70.90583390280885W

Mortheastern
Lhn e ri it
Blarine Cir

Counties: Essex, MA


https://www.google.com/maps/place/42.41894800210424N70.90583390280885W
https://www.google.com/maps/place/42.41894800210424N70.90583390280885W
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Endangered Species Act Species

There is a total of 3 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.

[PaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries!, as USEWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.

1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of

Commerce.
Mammals
NAME STATUS
Northern Long-eared Bat Myotis septentrionalis Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9045

Birds
NAME STATUS
Red Knot Calidris canutus rufa Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/1864

Roseate Tern Sterna dougallii dougallii Endangered
Population: Northeast U.S. nesting population
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/2083

Critical habitats

THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.


https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/9045
https://ecos.fws.gov/ecp/species/1864
https://ecos.fws.gov/ecp/species/2083

United States Department of the Interior

FISH AND WILDLIFE SERVICE
New England Ecological Services Field Office
70 Commercial Street, Suite 300
Concord, NH 03301-5094
Phone: (603) 223-2541 Fax: (603) 223-0104

http://www.fws.gov/newengland

IPaC Record Locator: 656-17095249 June 18, 2019

Subject: Consistency letter for the 'Northeastern - Coastal Sustainability Institute' project
indicating that any take of the northern long-eared bat that may occur as a result of the
Action is not prohibited under the ESA Section 4(d) rule adopted for this species at 50
CFR §17.40(0).

Dear Grace Howard:

The U.S. Fish and Wildlife Service (Service) received on June 18, 2019 your effects
determination for the 'Northeastern - Coastal Sustainability Institute' (the Action) using the
northern long-eared bat (Myotis septentrionalis) key within the Information for Planning and
Consultation (IPaC) system. You indicated that no Federal agencies are involved in funding or
authorizing this Action. This [PaC key assists users in determining whether a non-Federal action
may cause “take”[d of the northern long-eared bat that is prohibited under the Endangered
Species Act of 1973 (ESA) (87 Stat.884, as amended; 16 U.S.C. 1531 et seq.).

Based upon your IPaC submission, any take of the northern long-eared bat that may occur as a
result of the Action is not prohibited under the ESA Section 4(d) rule adopted for this species at
50 CFR §17.40(0). Unless the Service advises you within 30 days of the date of this letter that
your [PaC-assisted determination was incorrect, this letter verifies that the Action is not likely to
result in unauthorized take of the northern long-eared bat.

Please report to our office any changes to the information about the Action that you entered into
IPaC, the results of any bat surveys conducted in the Action area, and any dead, injured, or sick
northern long-eared bats that are found during Action implementation.

If your Action proceeds as described and no additional information about the Action’s effects on
species protected under the ESA becomes available, no further coordination with the Service is
required with respect to the northern long-eared bat.

The IPaC-assisted determination for the northern long-eared bat does not apply to the following
ESA-protected species that also may occur in your Action area:

» Red Knot, Calidris canutus rufa (Threatened)
= Roseate Tern, Sterna dougallii dougallii (Endangered)


http://www.fws.gov/newengland
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You may coordinate with our Office to determine whether the Action may cause prohibited take
of the animal species listed above.

[1]Take means to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to
attempt to engage in any such conduct [ESA Section 3(19)].
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Action Description
You provided to [PaC the following name and description for the subject Action.

1. Name
Northeastern - Coastal Sustainability Institute
2. Description
The following description was provided for the project 'Northeastern - Coastal Sustainability
Institute':
Nahant, MA

Approximate location of the project can be viewed in Google Maps: https://www.google.com/
maps/place/42.41894800210424N70.90583390280885W

! l"'l'h"' -l-.l'-' n
Ll jyan ra it
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Determination Key Result

This non-Federal Action may affect the northern long-eared bat; however, any take of this
species that may occur incidental to this Action is not prohibited under the final 4(d) rule at 50
CFR §17.40(0).

Determination Key Description: Northern Long-eared Bat 4(d) Rule
This key was last updated in IPaC on May 15, 2017. Keys are subject to periodic revision.

This key is intended for actions that may affect the threatened northern long-eared bat.

The purpose of the key for non-Federal actions is to assist determinations as to whether proposed
actions are excepted from take prohibitions under the northern long-eared bat 4(d) rule.


https://www.google.com/maps/place/42.41894800210424N70.90583390280885W
https://www.google.com/maps/place/42.41894800210424N70.90583390280885W
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If a non-Federal action may cause prohibited take of northern long-eared bats or other ESA-listed
animal species, we recommend that you coordinate with the Service.
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Determination Key Result

Based upon your IPaC submission, any take of the northern long-eared bat that may occur as a
result of the Action is not prohibited under the ESA Section 4(d) rule adopted for this species at
50 CFR §17.40(0).

Qualification Interview

1.

Is the action authorized, funded, or being carried out by a Federal agency?
No

Will your activity purposefully Take northern long-eared bats?
No

Is the project action area located wholly outside the White-nose Syndrome Zone?

Automatically answered

No

Have you contacted the appropriate agency to determine if your project is near a known
hibernaculum or maternity roost tree?

Location information for northern long-eared bat hibernacula is generally kept in state
Natural Heritage Inventory databases — the availability of this data varies state-by-state.
Many states provide online access to their data, either directly by providing maps or by
providing the opportunity to make a data request. In some cases, to protect those resources,
access to the information may be limited. A web page with links to state Natural Heritage

Inventory databases is available at www.fws.gov/midwest/endangered/mammals/nleb/
nhisites.html.

Yes

Will the action affect a cave or mine where northern long-eared bats are known to
hibernate (i.e., hibernaculum) or could it alter the entrance or the environment (physical or
other alteration) of a hibernaculum?

No

Will the action involve Tree Removal?
Yes

Will the action only remove hazardous trees for the protection of human life or property?
No


http://www.fws.gov/midwest/endangered/mammals/nleb/nhisites.html
http://www.fws.gov/midwest/endangered/mammals/nleb/nhisites.html
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8. Will the action remove trees within 0.25 miles of a known northern long-eared bat
hibernaculum at any time of year?

No

9. Will the action remove a known occupied northern long-eared bat maternity roost tree or
any trees within 150 feet of a known occupied maternity roost tree from June 1 through
July 31?

No
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Project Questionnaire

If the project includes forest conversion, report the appropriate acreages below.
Otherwise, type ‘0’ in questions 1-3.

1. Estimated total acres of forest conversion:
0

2. If known, estimated acres of forest conversion from April 1 to October 31
0

3. If known, estimated acres of forest conversion from June 1 to July 31
0

If the project includes timber harvest, report the appropriate acreages below.
Otherwise, type ‘0’ in questions 4-6.

4. Estimated total acres of timber harvest
0

5. If known, estimated acres of timber harvest from April 1 to October 31
0

6. If known, estimated acres of timber harvest from June 1 to July 31
0

If the project includes prescribed fire, report the appropriate acreages below.
Otherwise, type ‘0’ in questions 7-9.

7. Estimated total acres of prescribed fire
0

8. If known, estimated acres of prescribed fire from April 1 to October 31
0

9. If known, estimated acres of prescribed fire from June 1 to July 31
0

If the project includes new wind turbines, report the megawatts of wind capacity
below. Otherwise, type ‘0’ in question 10.



06/18/2019 IPaC Record Locator: 656-17095249

10. What is the estimated wind capacity (in megawatts) of the new turbine(s)?
0
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Red knot

Calidris canutus rufa

Skilled aviator Rear Admiral Richard
E. Byrd flew over both the North and
South poles. But what this renowned
man accomplished with the help of sled
dogs, ships and airplanes, a little
shorebird weighing less than a cup of
coffee completes every year of its life.
The red knot is truly a master of
long-distance aviation.

On wingspans of 20 inches, red knots fly

more than 9,300 miles from south to north
every spring and repeat the trip in reverse
every autumn, making this bird one of the

longest-distance migrants in the animal
kingdom. About 9 inches long, red knots
are among the largest of the small
sandpipers. Biologists have identified five
races of red knot, three of them living in
the Western Hemisphere: C.c. islandica,
C.c. rogersi, and C.c. rufa. This last, the
red knot known as rufa, winters at the tip
of South America in Tierra del Fuego and
breeds on the mainland and islands above
the Arctic Circle.

Surveys of wintering knots along the
coasts of southern Chile and Argentina
and during spring migration in Delaware
Bay on the U.S. coast indicate a serious
population decline. Biologists from the
U.S. Fish and Wildlife Service, state
natural resource agencies, and non-profit
organizations all share a concern for this
race of red knot and are pooling efforts to
identify what needs to be done to prevent
further losses.

A red knot banded in May
1987 was seen on Delaware
Bay i May 2000. During
those 13 years, the bird had
Sflown about 242,350 miles, a
distance farther than from
the earth to the moon.
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Strength in numbers

Red knots migrate in larger flocks than
do most other shorebirds. They break
their spring and fall migrations into non-
stop segments of 1,500 miles and more,
ending at stopover sites called staging
areas. Flocks of red knots converge on
staging areas along the entire Atlantic
coast. Red knots are faithful to these
specific sites, stopping at the same
location year after year.

While we can guess at some of the
benefits of traveling in large flocks, we
can also see the downside - susceptibility
to habitat change and loss, susceptibility
to toxins and diseases, and susceptibility
to hunting. Red knots were heavily
hunted in the early 20th century, and
have never recovered in eastern Canada.
They are still hunted in Barbados, the
Guianas and other regions in South
America. When wintering, the flocking of
red knots may protect them from attack
by birds of prey. Red knots under attack
from falcons perform evasive maneuvers
in dense flocks. These flock movements
provide very successful protection for
individual birds.

Eating like a bird

In order to endure their long journeys,
red knots undergo extensive
physiological changes. Flight muscle
mass increases, while leg muscle mass
decreases. Stomach and gizzard masses
decrease, while fat mass increases by
more than 50 percent. For much of the
year red knots eat small mussels and
other mollusks, shell and all. When red
knots stop to eat during their migration,
they eat fewer hard foods because of
their shrunken gizzards, and in spring
they seek the soft eggs of the horseshoe
crab. In fact, the birds' spring migration
is timed with the release of horseshoe
crab eggs, the perfect food for a
traveling red knot. The abundance of
these nutritious eggs also makes them a
quick and easily found food, saving the
birds' energy. Red knots arrive at
staging areas very thin, sometimes
emaciated. They eat constantly to
increase their fat mass to continue the
trip, gaining up to 10 percent of their
body weight each day and essentially
doubling their body weight during their
stopover stay.



Red knots often arrive in their arctic
breeding areas before the snow cover
has melted, and before insects are active
and available to eat. The birds then eat
plant seeds, grass shoots and other
vegetable foods. Once insects hatch,
chicks eat them almost exclusively, and
adult red knots increase their
consumption of insects along with plant
materials.

Requirements for survival

Red knots' unique and impressive life
history depends for its success, and the
species' survival, on certain conditions.
One of the most important is the
continued availability of billions of
horseshoe crab eggs at major North
Atlantic staging areas, notably the
Delaware Bay and Cape May peninsula.
The increase in taking of horseshoe
crabs for bait in commercial fisheries
that occurred in the 1990s may be a
major factor in the decline in red knots.
Another necessary condition for red
knots' survival is the continued existence
of middle- and high-arctic habitat for
breeding. Red knots could be particularly
affected by global climate change, which
may be greatest at the latitudes where
this species breeds and winters.

Red knots fascinate biologists, bird
watchers and people who appreciate the
complex beauty of the natural world.
Together with these partners, the U.S. Fish
and Wildlife Service is dedicated to working
to conserve this extraordinary bird.

Northeast Region
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Roseate Tern:
North American Subspecies

Sterna dougallir dougallit

Introduction

The roseate tern is a federally
protected and endangered seabird
that is mainly found in the Northern
Hemisphere on the northeastern coast
of North America, extending from
Nova Scotia to the southern tip of
Florida, as well as several islands in
the Caribbean Sea. It is also found in
northwestern Europe, south and west
Africa, and Western Australia.

The roseate tern is divided into four
subspecies based on small differences
in size and bill color. The North
American subspecies is divided into
two separate breeding populations;
one in the northeastern U.S. and Nova
Scotia and another in the southeastern
U.S. and Caribbean. Roseate terns are
most common in the central portion

of this range, from Massachusetts to
Long Island, N.Y.

Populations in the northeastern

U.S. greatly declined in the late

19th century due to hunting for the
millinery, or hat trade. In the 1930s,
protected under the Migratory Bird
Act Treaty, the population reached a
high of about 8,500, but since then,
population numbers have declined

and stayed in the low range of 2,500 to
3,300. The species was listed in 1987 as
endangered in the northeastern U.S.
Populations in Florida, Georgia, North
Carolina, Puerto Rico, South Carolina
and the Virgin Islands are listed as
threatened.

Characteristics

The roseate tern is a medium-sized,
gull-like tern about 15 inches long.
When not in breeding season, it has a
black bill, black legs, white forehead
and most of the crown, and a long,
deeply forked tail. During this time,
the roseate tern is often difficult to

Roseate tern

distinguish from common terns, among
which it nests in the Northeast.

During breeding season, it is paler than
other terns, with most of its plumage
turning silver-gray above and creamy
white below a rosy-pink chest and a
black cap. It also develops long white
tail-streamers that it loses after the
breeding season. In the northeastern
birds, the black bill becomes orange-
red at the base and the black legs also
turn orange-red.

The roseate tern is a specialist feeder
eating almost exclusively small

fish, primarily the American sand
lance in northeastern populations.

It captures food mainly by plunge-
diving, completely submerging its body
underwater to catch prey, but it also
feeds in shallow waters and even steals
food from common terns.

Kirk Rogers/USFWS

Life Cycle

Roseate terns nest on small barrier
islands, often at ends or breaks.

They nest in hollows or under dense
vegetation, debris or rocks hidden
from predators. Roseate terns in
northeastern North America almost
always nest in colonies with common
terns. Roseate terns begin arriving
to breeding areas at the end of April
and begin laying eggs as early as the
third or fourth week of May. They lay
about one to two eggs, rarely three,
and rely on the more aggressive Arctic
and common terns in the surrounding
colony to defend them.

In the winter, roseate terns migrate
south in late August to early
September. They migrate from the
northeastern U.S. to the waters off
Trinidad and northern South America
from the Pacific coast of Columbia to
eastern Brazil.



European roseate populations usually nesting colonies in the Northeast. U.S. Fish and Wildlife Service

migrate to western and southern Roseate terns compete with gulls 300 Westgate Center Drive

Africa. for nesting sites and food; the Hadley, MA 01035
aggressiveness and larger size of the 413/253 8200

Threats and Recovery Efforts gulls give them an advantage. Gulls
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nesting site when predators are active.  for the terns to counteract the move
and make new, less desirable sites

An increase in great-blacked gull and appealing. Inverted boxes or half-

herring populations has displaced buried tires are commonly used to

roseate terns from their traditional provide covered nesting sites.
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Applied Polymer Systems

519 Industrial Drive, Woodstock, GA 30189
www.siltstop.com

Phone: 678-494-5998

Toll-free: 866-200-9868

Fax: 678-494-5298

APS 700 Series Floc Logs®

Polyacrylamide Sediment and Turbidity Control Applicator Logs

APS 700 Series Floc L0ogs are a group of soil-specific tailored log-blocks that contain blends
of water treatment components and polyacrylamide co-polymer for water clarification. They reduce and
prevent fine particles and colloidal clays from suspension in stormwater. There are several types of Floc
Logs designed to treat most water and soil types. Contact Applied Polymer Systems, Inc. or your local
distributor for free testing and site-specific application information.

Primary Applications

Mine tailings and waste pile ditches

Stormwater drainage from construction and building sites

Road and highway construction runoff ditches

Ditch and treatment system placement for all forms of highly turbid waters (less than 4% solids)
Dredging operations as a flocculent

Features and Benefits

Removes solubilized soils and clay from water

Prevents colloidal solutions in water within ditch systems
Binds cationic metals within water, reducing solubilization
Binds pesticides and fertilizers within runoff water
Reduces operational and cleanup costs

Reduces environmental risks and helps meet compliance

Specifications / Compliances

e ANSI/NSF Standard 60 Drinking water treatment chemical additives
e 48h or 96h Acute Toxicity Tests (D. magna or O. mykiss)
e 7 Day Chronic Toxicity Tests (P. promealas or C. dubia

Packaqging
APS 700 Series Floc Logs are packaged in boxes of four (4)

Technical Information

Appearance - semi-solid block

Biodegradable internal coconut skeleton

Percent Moisture - 40% maximum

pH 0.5% Solution - 6-8

Shelf Life — up to 5 years when stored out of UV rays



http://www.siltstop.com/

Applied Polymer Systems

519 Industrial Drive, Woodstock, GA 30189
www.siltstop.com

Phone: 678-494-5998

Toll-free: 866-200-9868

Placement Fax: 678-494-5298

Floc Logs are designed for placement within ditches averaging three feet wide by two feet deep. Floc log
placement is based on gallon per minute flow rates. Note: actual GPM or dosage will vary based on site
criteria and soil/water testing.

Directions for Use

(Water and Floc Log Mixing is Very Important!)

APS 700 Series Floc Logs should be placed within the upper quarter to half of a stabilized ditch system or
as close as possible to active earth moving activities. Floc Logs have built in ropes with attachment loops
which can be looped over stakes to ensure they remain where placed. Mixing is key! If the flow rate is
too slow, adding sand bags, cinder blocks, etc., can create the turbulence required for proper mixing.
Floc Logs are designed to treat dirty water, not liquid mud; when the water contains heavy solids
(exceeding 4%), it will be necessary to create a sediment or grit pit to let the heavy solids settle before
treating the water.

Floc Logs must not be placed in areas where heavy erosion would result in the Floc Logs becoming
buried. Where there is heavy sedimentation, maintenance will be required.

APS 700 Series Floc Logs can easily be moved to different locations as site conditions change. Water
quality will be improved with the addition of a dispersion field or soft armor covered ditch checks below
the Floc Log(s) to collect flocculated particulate. Construction of mixing weirs may be required in areas
where short ditch lines, swelling clays, heavy particle concentrations, or steep slopes may be
encountered.

Cleanup:

Latex or rubber gloves are recommended for handling during usage. Use soap and water to wash hands
after handling.

Precautions / Limitations

e APS 700 Series Floc Logs are extremely slippery when wet.

e Clean up spills quickly. Do not use water unless necessary as extremely slippery conditions will
result and if water is necessary, use pressure washer.
APS Floc Log will remain viable for up to 5 years when stored out of UV rays.
APS 700 Series Floc Logs have been specifically tailored to specific water and soil types and
samples must be tested. Testing is necessary and is free.

e For product information, treatment system design assistance, or performance issues, contact Applied
Polymer Systems.
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Applied Polymer Systems, Inc.

Material Safety Data Sheet

| 1. IDENTIFICATION OF THE PRODUCT AND THE COMPANY

Product Name: APS 702b Floc Log

Supplied: Applied Polymer Systems, Inc.
519 Industrial Drive
‘Woodstock, GA 30189

Tel. 678-494-5998
Fax. 678-494-5298
www.siltstop.com

2. COMPOSITION/INFORMATION ON INGREDIENTS

Identification of the preparation: Anionic water-soluble Co-polymer gel

3. HAZARD IDENTIFICATION

Placement of these materials on wet walking surface will create extreme slipping hazard.

| 4. FIRST AID MEASURES

Inhalation: None

Skin contact: Contact with wet skin could cause dryness and chapping. Wash with water and soap. In case
of persistent skin irritation, consult a physician.

Eye contact: Rinse thoroughly with plenty of water, also under the eyelids, seek medical attention in case of
persistent irritation.

Ingestion: Consult a physician

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media: Water, water spray, foam, carbon dioxide, dry powder.
Special fire-fighting precautions: Floc Logs that become wet render surfaces extremely slippery.
Protective equipment for firefighters: No special equipment required.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions: No special precautions required.
Methods for cleaning up: Dry wipe as well as possible, Keep in suitable and closed containers for disposal.

After cleaning, flush away traces with water.

7. HANDLING AND STORAGE

Handling: Avoid contact with skin and eyes. Wash hands after handling.
Storage: Keep in a cool, dry place. (0-30° C) DO NOT FREEZE
Specializing in the Optimization of Water Treatment Systems, Flocculents, and Drill Fluids. Polymer 1

Characterization and Application for: Erosion Control, Acid Rock Drainage Mitigation, Solubilized
Metal Control, and Dredging.
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8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Engineering controls: Use dry handling areas only.

Personal protection equipment

Respiratory Protection: None

Hand protection: Dry cloth, leather or rubber gloves.

Eye Protection: Safety glasses with side shields. Do not wear contact lenses.
Skin protection: No special protective clothing required.

Hygiene measures: Wash hands before breaks and at end of work day.

9. PHYSICAL AND CHEMICAL PROPERTIES

Form: Granular semi-solid gel
Color: White to Brown

Odor: None

pH: 3-10

Melting point: N/A

Flash point: N/A

Vapor density: N/A

10. STABILITY AND REACTIVITY

Stability: Product is stable, no hazardous polymerization will occur.
Materials to avoid: Oxidizing agents may cause exothermic reactions.
Hazardous decomposition products: Thermal decomposition may produce nitrogen oxides (NOx), carbon oxides.

11. TOXICOLOGICAL / ECOLOGICAL INFORMATION

Acute toxicity

LD 50 / Rattus norvegicus / oral / > 5000 mg/kg

LC 50 / Daphnia magna / 48h / >420mg/L

EC 50/ Selenastrum capricornutum / 96h / >500mg/L
Inhalation: None
Bioaccumulation: The product is not expected to bioaccumulate.

Persistence / degradability: Not readily biodegradable: ( ~85% after 180 days ).

13. TRANSPORT AND REGULATORY INFORMATION

Not regulated by DOT, RCRA status-Not a hazardous waste
NFPA and HMIS ratings:
NFPA Health: 3 Flammability: 0 Reactivity:

HMIS Health 2 Flammability 0 Reactivity

Specializing in the Optimization of Water Treatment Systems, Flocculents, and Drill Fluids. Polymer
Characterization and Application for: Erosion Control, Acid Rock Drainage Mitigation, Solubilized
Metal Control, and Dredging.



Hydrosil International LTD.

HYDROSIL 125 Prairie Lake Road - East Dundee, IL 60118
INTERNATIONAL LTD Phone: 847-844-0680
Emergency Phone: 847-844-0680

Fax: 847-844-0799

Back to HS-200 page

HS-200

Media to Remove Oil, Heavy Metals and Similar Organics from Water Safety Data
Sheet

Revision date : 2017
SECTION 1: Identification of the substance/mixture and of the company/undertaking
1.1 - Product Identifier
Product Name: HS-200
1.2 - Relevant identified uses of the substance or mixture and uses advised against
Use of the substance/mixture : Filtration
1.3 - Details of the supplier of the safety data sheet

Hydrosil International Ltd.
125 Prairie Lake Rd
East Dundee, IL 60118

T 847-844-0680 - F 847-844-0799
www.hydrosilintl.com

1.4 - Emergency telephone number
Emergency number : 1-847-844-0680

Section 2: Hazards Identification

2.1 - Classification of the substance or mixture

GHS-US classification
Eye Dam. 1 H318
STOT SE 3 H335

2.2 - Label Elements

GHS-US labeling
Hazard pictograms (GHS-US) :

Signal word (GHS-US) : Danger
Hazard statements (GHS-US) :

H318 - Causes serious eye damage
H335 - May cause respiratory irritation

Precautionary statements (GHS-US) :

P261 - Avoid breathing dust/fume/gas/mist/vapors/spray

P271 - Use only outdoors or in a well-ventilated area

P280 - Wear protective gloves/protective clothing/eye protection/face protection
P304+P340 - IF INHALED: Remove person to fresh air and keep comfortable for breathing
P305+P351+P338 - If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses, if
present and easy to do. Continue rinsing

P310 - Immediately call a POISON CENTER/doctor/...

P312 - Call a POISON CENTER/doctor/.../if you feel unwell

P403+P233 - Store in a well-ventilated place. Keep container tightly closed

P405 - Store locked up

P501 - Dispose of contents/container to ...

2.3 - Other Hazards
No additional information available
2.4 - Unknown acute toxicity (GHS US)
No data available

SECTION 3: Composition/information on ingredients
3.1 - Substances


http://www.hydrosilintl.com/Water-Filtration/HS-200-Organoclay-Series

Not applicable

3.2 - Mixture
Name Product Identifier % GHS-US Classification
Zeolite (CAS No.) 1318-02-1 |85.2-86.2 |STOT SE 3, H335
Water (CAS No.) 7732-18-5 [8.4-11.4 [Not classified

N,N,N-Trimethyl-1-hexadecanaminium chloride (CAS No.) 112-02-7 34-54 Skin Irrit. 2, H315
Eye Dam. 1, H318
Aquatic Acute 1, H400

SECTION 4: First aid measures
4.1 - Description of first aid measures

First-aid measures after inhalation : Remove person to fresh air. If not breathing, administer CPR or artificial
respiration. Get immediate medical attention.
First-aid measures after skin contact : If skin reddening or irritation develops, seek medical attention.

First-aid measures after eye contact : Inmediately flush eyes with plenty of water for at least 15 minutes. If irritation

persists get medical attention.
First-aid measures after ingestion : If the material is swallowed, get immediate medical attention or advice. DO
NOT induce vomiting unless directed to do so by medical personnel.

4.2 - Most important symptoms and effects, both acute and delayed

Symptoms/injuries after inhalation : May cause respiratory irritation.
Symptoms/injuries after skin contact : Causes skin irritation.
Symptoms/injuries after eye contact : Causes serious eye irritation.
Symptoms/injuries after ingestion : May be harmful if swallowed.

4.3 - Indication of any immediate medical attention and special treatment needed
No additional information available
SECTION 5: Firefighting measures
5.1 - Extinguishing media

Suitable extinguishing media : If involved with fire, flood with plenty of water.
Unsuitable extinguishing media : None.

5.2 - Special hazards arising from the substance or mixture

Fire hazard : None known.
Explosion hazard : None known.

5.3 - Advice for firefighters
Protection during firefighting : Firefighters should wear full protective gear.
SECTION 6: Accidental release measures
6.1 - Personal precautions, protective equipment and emergency procedures

General measures : Avoid contact with the skin and the eyes.
For non-emergency personnel : No additional information available
For emergency responders : No additional information available

6.2 - Environmental precautions
None.
6.3 - Methods and material for containment and cleaning up

For containment : If possible, stop flow of product.
Methods for cleaning up : Shovel or sweep up and put in a closed container for disposal.

6.4 - Reference to other sections
No additional information available
SECTION 7: Handling and storage
7.1 - Precautions for safe handling

Precautions for safe handling : Wet carbon/coal removes oxygen from air causing a severe hazard to workers
inside carbon vessels or confined spaces.

7.2 - Conditions for safe storage, including any incompatibilities
Storage conditions : Protect containers from physical damage. Store in dry, cool, well-ventilated area.
7.3 - Specific end use(s)
No additional information available
SECTION 8: Exposure controls/personal protection
8.1 - Control parameters
No additional information available

8.2 - Exposure controls



Appropriate engineering controls : Local exhaust and general ventilation must be adequate to meet exposure
standards.

Hand protection : Use impervious gloves.

Eye protection : Safety glasses.

Skin and body protection : Wear suitable working clothes.

Respiratory protection : If airborne concentrations are above the applicable exposure limits, use NIOSH
approved respiratory protection.

SECTION 9: Physical and chemical properties
9.1 - Information on basic physical and chemical properties

Physical state : Solid

Appearance : Irregular shaped.

Color : White

Odor : No data available

Odor threshold : No data available

pH : No data available

Relative evaporation rate (butyl acetate=1) : No data available
Melting point : No data available

Freezing point : No data available

Boiling point : No data available

Flash point : No data available

Self ignition temperature : No data available
Decomposition temperature : No data available
Flammability (solid, gas) : No data available
Vapor pressure : No data available

Relative vapor density at 20 °C : No data available
Relative density : 57-59 Ib/ft3

Solubility : No data available

Log Pow : No data available

Log Kow : No data available

Viscosity, kinematics : No data available
Viscosity, dynamic : No data available
Explosive properties : No data available
Oxidizing properties : No data available
Explosive limits : No data available

9.1 - Other information
No additional information available
SECTION 10: Stability and Reactivity
10.1 - Reactivity
No additional information available
10.2 - Chemical stability
Stable under normal conditions.
10.3 - Possibility of hazardous reactions
Will not occur
10.4 - Conditions to avoid
None
10.5 - Incompatible materials
Strong oxidizing and reducing agents.
10.6 - Hazardous decomposition products
Organic chlorides, amines, hydrogen chloride may be produced.
SECTION 11: Toxicological information
11.1 - Information on toxicological effects

Acute toxicity : Not classified

Zeolite (1318-02-1)

LD50 oral rat 5000 mg/kg

LD50 dermal rabbit > 2000 mg/kg

LC50 inhalation rat (mg/l) 2.4 mg/l (Exposure time: 1 h)
ATE (oral) 5000 mg/kg

Skin corrosion/irritation : Not classified

Serious eye damage/irritation : Causes serious eye damage.
Respiratory or skin sensitization : Not classified

Germ cell mutagenicity : Not classified

Carcinogenicity : Not classified



Zeolite (1318-02-1)

IARC group

[3

Reproductive toxicity : Not classified

Specific target organ toxicity (single exposure) : May cause respiratory irritation.
Specific target organ toxicity (repeated exposure) : Not classified

Aspiration hazard : Not classified
SECTION 12: Ecological information

12.1 - Toxicity

Zeolite (1318-02-1)

LC50 fishes 1

1800 mg/I (Exposure time: 96 h - Species: Brachydanio
rerio [semi-static])

EC50 Daphnia 1

1000 - 1800 mg/l (Exposure time: 48 h - Species:
Daphnia magna)

EC50 other aquatic organisms 1

18 mg/l (Exposure time: 96 h - Species: Desmodesmus
subspicatus)

LC50 fish 2

3200 - 5600 mg/l (Exposure time: 96 h - Species:
Oryzias latipes [semi-static])

12.2 - Persistence and degradability

No additional information available
12.3 - Bioaccumulative potential

No additional information available
12.4 - Mobility in soil

No additional information available
12.5 - Other adverse effects

No additional information available

SECTION 13: Disposal considerations
13.1 - Waste treatment methods

Waste disposal recommendations : Dispose of contents/container in accordance with

local/regional/national/international regulations.

SECTION 14: Transport information

In accordance with DOT / ADR / RID / ADNR / IMDG / ICAQ / IATA

14.1 - UN number
Not applicable
14.2 - UN proper shipping name
Not applicable
SECTION 15: Regulatory information
15.1 - US Federal regulations
15.2 - US State regulations
No additional information available
SECTION 16: Other information

Full text of H-phrases:

Aquatic Acute 1 Hazardous to the aquatic environment - Acute Hazard
Category 1

Eye Dam. 1 Serious eye damage/eye irritation Category 1

Skin Irrit. 2 skin corrosion/irritation Category 2

STOT SE 3 2;;?:3‘5 )t/a:;get organ toxicity (single exposure)

H315 Causes skin irritation

H318 Causes serious eye damage

H335 May cause respiratory irritation

H400 Very toxic to aquatic life

NFPA health hazard : 2 - Intense or continued exposure could cause temporary incapacitation or possible residual

injury unless prompt
medical attention is given.

NFPA fire hazard : 0 - Materials that will not burn.

NFPA reactivity : 0 - Normally stable, even under fire exposure conditions, and are not reactive with water




Copyright© 2017 Hydrosil International, LTD. License granted to make unlimited paper copies for internal use only. The above
information is believed to be correct but does not purport to be all inclusive and shall be used only as a guide. This information
is based on our current knowledge and is intended to describe the product for the purposes of health, safety and
environmental requirements only. It should not therefore be construed as guaranteeing any specific property of the product.
Hydrosil International LTD. makes no warranty, either expressed or implied, including any warranties of merchantability and

fitness for a particular purpose.

Back to HS-200 page
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Hydrosil International LTD.
HYDROSIL 125 Prairie Lake Road - East Dundee, IL 60118
Phone: 847-844-0680

Emergency Phone: 847-844-0680
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HS-AS
Activated Alumina Safety Data Sheet

Revision date : 2017
SECTION 1: Identification of the substance/mixture and of the company/undertaking
1.1 - Product Identifier
Product Name: HS-AS
1.2 - Relevant identified uses of the substance or mixture and uses advised against

Active Alumina

1.3 - Details of the supplier of the safety data sheet

Hydrosil International Ltd.
125 Prairie Lake Rd
East Dundee, IL 60118

T 847-844-0680 - F 847-844-0799
www.hydrosilintl.com

1.4 - Emergency telephone number
Emergency number :847-844-0680
Section 2: Hazards Identification
2.1 - Classification of the substance or mixture
Physical hazards: Not classified
Health Hazards: Not classified
Environmental Hazards: Not classified
OSHA defined hazards: Not Classified
2.2 - Label Elements
Not classified.

Hazard pictograms : none
Signal word : none

Hazard statements : This substance does not meet the criteria for classification.
Precautionary statements -

Prevention : Observe good industrial hygiene practices.

Response: Wash hands after handling.

Storage: Store away from incompatible materials.

Disposal: Dispose of waste and residues in accordance with local authority requirements.

2.3 - Other Hazards
None

2.4 - Unknown acute toxicity (GHS US)
No data available

SECTION 3: Composition/information on ingredients

3.1 - Substances

Not applicable
3.2 - Mixtures

Compostition:
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Chemical Name: Alumninium Oxide
CAS: 1344-28-1
CAS Number %: 90-100

Other data :

If heated to decomposition, may emit toxic gases of sulphur oxide.
SECTION 4: First aid measures

4.1 - Description of first aid measures

Inhalation: Move to fresh air. Call a physician if symptoms develop or persist.

Eye Contact: Rinse with water. Get medical attention if irritation develops and persists.

Skin Contact: Wash off with soap and water. Get medical attention if irritation develops and persists.
Ingestion: Rinse mouth. Get medical attention if symptoms occur.

4.2 - Most important symptoms and effects, both acute and delayed
None

4.3 - Indication of any immediate medical attention and special treatment needed
Symptomatic treatment. Direct contact with eyes may cause temporary irritation.

4.4 - General information: Ensure that medical personnel are aware of the material(s) involved, and take precautions to
protect themselves.

SECTION 5: Firefighting measures

Non-flammable.
5.1 - Extinguishing media
Suitable methods of extinction: Water fog. Foam. Dry chemical powder. Carbon dioxide (CO2).
Unsuitable methods of extinction: Do not use water jet as an extinguisher, as this will spread the fire.
5.2 - Special hazards arising from the substance or mixture

A fire will often produce a thick black smoke. During fire, gases hazardous to health may be formed. Exposure to
decomposition products may be hazardous to health.
Do not breathe in smoke.

5.3 - Advice for firefighters

Due to the toxicity of the gas emitted on thermal decomposition of the products, fire-fighting personnel are to be
equipped with autonomous insulating breathing apparatus. Self-contained breathing apparatus and full protective
clothing must be worn in case of fire. Use water spray to cool unopened containers.

5.4 - Specific Methods: Use standard fire fighting procedures and consider the hazards of other involved materials.
5.5 - General fire hazards: No unusual fire of explosion

SECTION 6: Accidental release measures
6.1 - Personal precautions, protective equipment and emergency procedures

Keep unnecessary personnel away. For personal protection, see section 8 of the SDS. In case of spills, beware of
slippery floors and surfaces.

For non fire-fighters
Avoid any contact with the skin and eyes.
For fire-fighters
Fire-fighters will be equipped with suitable personal protective equipment (See section 8).
6.2 - Environmental precautions
Avoid discharge into drains, water courses or onto the ground.
6.3 - Methods and material for containment and cleaning up

Retrieve the product by mechanical means (sweeping/vacuuming).

If necessary, wash with water following recovery. The product is immiscible with water and will spread on the water
surface. Stop the flow of material, if this is without risk. Following product recovery, flush area with water. For waste
disposal, see section 13 of the SDS.

6.4 - Reference to other sections
No additional information available
SECTION 7: Handling and storage
7.1 - Precautions for safe handling

Avoid prolonged exposure. Observe good industrial hygiene practices.



Always wash hands after handling.

Remove and wash contaminated clothing before re-using.

Emergency showers and eye wash stations will be required in facilities where the mixture is handled constantly.
Does not require any specific or particular measures.

Avoid the formation or spread of dust in the atmosphere.

Ventilation.

Fire prevention :
Prevent access by unauthorised personnel.
Recommended equipment and procedures :

For personal protection, see section 8.
Observe precautions stated on label and also industrial safety regulations. Avoid eye contact with this mixture at

all times.
7.2 - Conditions for safe storage, including any incompatibilities
Store in original tightly closed container. Store away from incompatible materials (see Section 10 of the SDS).

Storage

Keep the container tightly closed in a cool, well ventilated place. Keep away from incompatible materials.
To guarantee the quality and properties of the product keep :
- protected from humidity and bad weather conditions.

Packaging
Always keep in packaging made of an identical material to the original.
7.3 - Specific end use(s)
No additional information available
SECTION 8: Exposure controls/personal protection
8.1 - Control parameters
Occupational exposure limits :
US. OSHA Table Z-1 Limits for Air Contaminants (29 CFR 1910.1000)

Material Type Value Form
g\gj_qw;nlum Oxde (CAS 1344- | pg| 5 mg/m3 Respirable fraction
15 mg/m3 Total dust

US. ACGIH Threshold Limit Values

Material Type Value Form
égirp)lnlum Oxide (CAS 1344- TWA 1 mg/m3 Respirable fraction

8.2 - Exposure controls
Biological limit values: No biological exposure limits noted for ingredient(s).

Appropriate engineering controls: Good general ventilation (typically 10 air changes per hour) should be used.
Ventilation rates should be matched to conditions. If applicable, use process enclosures, local exhaust ventilation,
or other engineering controls to maintain airborne levels below recommended exposure limits. If exposure limits
have not been established, maintain airborne levels to an acceptable level.Personal protection measures, such as
personal protective equipment

Pictogram(s) indicating the obligation of wearing personal protective equipment (PPE) :

Use personal protective equipment that is clean and has been properly maintained.
Store personal protective equipment in a clean place, away from the work area.
Never eat, drink or smoke during use. Remove and wash contaminated clothing before re-using. Ensure that there

is adequate ventilation, especially in confined areas.
- Eye / face protection

Avoid contact with eyes.
Before handling powders or dust emission, wear mask goggles in accordance with standard EN166. Prescription

glasses are not considered as protection.
Provide eyewash stations in facilities where the product is handled constantly.
Wear safety glasses with side shields (or goggles)..

- Hand protection



Wear suitable protective gloves in the event of prolonged or repeated skin contact.

Use suitable protective gloves that are resistant to chemical agents in accordance with standard EN374.

Gloves must be selected according to the application and duration of use at the workstation.

Protective gloves need to be selected according to their suitability for the workstation in question : other chemical
products that may be handled, necessary physical protections (cutting, pricking, heat protection), level of dexterity

required.
Type of gloves recommended :
- Natural latex

- Nitrile rubber (butadiene-acrylonitrile copolymer rubber (NBR))

- Neoprene® (Polychloroprene)
- PVC (polyvinyl chloride)
Recommended properties :

- Impervious gloves in accordance with standard EN374

- Body protection

Avoid skin contact.
Wear suitable protective clothing.

Work clothing worn by personnel shall be laundered regularly.
After contact with the product, all parts of the body that have been soiled must be washed. Protective clothing with

elasticated cuffs and closed neck.

- Respiratory protection

Avoid breathing dust. In case of insufficient ventilation, wear suitable respiratory equipment.

Type of FFP mask :

Wear a disposable half-mask dust filter in accordance with standard EN149. Category :

- FFP3

Particle filter according to standard EN143 :

- P3 (White)

- Thermal hazards

Wear appropriate thermal protective clothing, when necessary.

- General hygiene considerations: Always observe good personal hygiene measures, such as washing after handling the
material and before eating, drinking, and/or smoking. Routinely wash work clothing and protective equipment to remove

contaminants.

SECTION 9: Physical and chemical properties

9.1 - Information on basic physical and chemical properties

General information :

Apperance: Spheres
Physical state: Solid

Form: Solid

Color: White

Odor: Not available

Important health, safety and environmental information

pH:

Not relevant

Initial boiling point/boiling range:

Not relevant

Flash point interval:

Not relevant

Evaportaion rate Not available

Vapour pressure (50C): < 0.0000001 kPa at 25 °C estimated
Vapor density: Not available

Relative density: Not available

Water solubility: Insoluble

Melting point/freezing point: 3632 °F (2000 °C)

Flammability (solid, gas) Not available

Auto-ignition temperature: Not available

Decomposition point/decomposition range:

Not relevant

Vescosity:

Not available

9.2 - Other information



Density: <1.00
Explosive properties: Not explosive
Molecular formula: AI2-03
Molecular weight: 101.94 g/mol
Oxidizing properties Not oxidizing

SECTION 10: Stability and reactivity
10.1. Reactivity
The product is stable and non-reactive under normal conditions of use, storage and transport..
10.2. Chemical stability
Material is stable under normal conditions.
10.3. Possibility of hazardous reactions
No dangerous reaction known under conditions of normal use.
10.4. Conditions to avoid
Contact with incompatible materials.
10.5. Incompatible materials
Acids, bases, chlorine, strong oxidizing agents
10.6. Hazardous decomposition products
All thermal decomposition temperatures, carbon monoxide and carbon dioxide.
SECTION 11: Toxicological information
11.1 - Information on toxicological effects

Skin: No adverse effects due to skin contact are expected.
Eye: Direct contact with eyes may cause temporary irritation.

Inhalation: Prolonged inhalation may be harmful.

Ingestion: Expected to be a low ingestion hazard.

11.1.1. Substances Acute toxicity :

ALUMINIUM OXIDE (CAS: 1344-28-1)
Oral route :

LD50 > 2000 mg/kg

Species : Rat

Inhalation route :
LC50> 0.888 mg/l, 4 Hours
Species : Rat

Serious damage to eyes/eye irritation :

Direct contact with eyes may cause temporary irritation.

11.1.2. Mixture
Acute toxicity :negative
Skin corrosion/skin irritation :May cause irritation.
Serious damage to eyes/eye irritation :Direct contact with eyes may cause temporary irritation.
Respiratory or skin sensitisation : Not a respiratory sensitizer.

Germ cell mutagenicity : No data available to indicate product or any components present at greater than 0.1%
are mutagenic or genotoxic.

Carcinogenicity : This product is not considered to be a carcinogen by IARC, ACGIH, NTP, or OSHA.
Reproductive toxicant : This product is not expected to cause reproductive or developmental effects.
Specific target organ systemic toxicity - single exposure : not classified

Specific target organ systemic toxicity - repeated exposure : not classified

Symptoms related to the physical, chemical and toxicological characteristics: cf section 11.1
Aspiration hazard: Not an aspiration hazard.

Chronic effects: Prolonged inhalation may be harmful.



Other information
Activated alumina may adsorb certain gases and liquids. While alumina itself is principally inert, it may exhibit
properties of the adsorbed material.

SECTION 12: Ecological information
12.1 - Ecotoxicity

The product is not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.

12.1.1. Substances

The product has not been tested. The indication is based on the properties of the different components.
12.2 - Persistence and degradability

The product solely consists of inorganic compounds which are not biodegradable.
12.2.1. Substances

ALUMINIUM OXIDE (CAS: 1344-28-1)
Biodegradability :
no degradability data is available, the substance is considered as not degrading quickly.

12.3 - Bioaccumulative potential

No additional information available
12.4 - Mobility in soil

No data available.
12.5 - Other adverse effects

No other adverse environmental effects (e.g. ozone depletion, photochemical ozone creation potential, endocrine
disruption, global warming potential) are expected from this component.

SECTION 13: Disposal considerations
13.1. Waste treatment methods
Disposal instructions: Collect and reclaim or dispose in sealed containers at licensed waste disposal site.
Local disposal regulations: Dispose in accordance with all applicable regulations.

Hazardous waste code: The waste code should be assigned in discussion between the user, the producer and
the waste disposal company.

Waste from residues/unused products: Dispose of in accordance with local regulations. Empty containers or liners
may retain some product residues. This material and its container must be disposed of in a safe manner (see:
Disposal instructions).

Soiled packaging :

Since emptied containers may retain product residue, follow label warnings even after container is emptied. Empty
containers should be taken to an approved waste handling site for recycling or disposal..

SECTION 14: Transport information

DOT: Not regulated as dangerous goods.

IATA: Not regulated as dangerous goods.

IMDG: Not regulated as danerous goods.

Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC code.
SECTION 15: Regulatory information

15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

This product is not known to be a "Hazardous Chemical" as defined by the OSHA Hazard Communication Standard, 29
CFR 1910.1200.
- Classification and labelling information included in section 2:

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D): Not regulated.
CERCLA Hazardous Substance List (40 CFR 302.4): Not listed.

SARA 304 Emergency release notification: Not regulated.

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050): Not listed.

Superfund Amendments and Reauthorization Act of 1986 (SARA) Hazard categories

Immediate Hazard - No
Delayed Hazard - No
Fire Hazard - No Pressure Hazard - No Reactivity Hazard - No

SARA 302 Extremely hazardious substance: Not listed.
SARA 311/312 Hazardous: No
SARA 313 (TRl reporting):

Aluminum Oxide (fibrous forms)



CAS 1344-28-1
% by wt.: 90-100

- Container information:
No data available.

- Particular provisions :
No data available.

15.2. Chemical safety assessment
No data available.

SECTION 16: Other information

Since the user's working conditions are not known by us, the information supplied on this safety data sheet is
based on our current level of knowledge and on national and community regulations.

The mixture must not be used for other uses than those specified in section 1 without having first obtained written
handling instructions.

It is at all times the responsibility of the user to take all necessary measures to comply with legal requirements and
local regulations.

The information in this safety data sheet must be regarded as a description of the safety requirements relating to
the mixture and not as a guarantee of the properties thereof.

In compliance with directives 67/548/EEC, 1999/45/EC and their amendments.
HMIS ratings
Health: 0
Flammability: O
Physical hazard: 0
Personal protection: B
NFPA ratings
Health: 0
Flammability: O
Instability: 0

Abbreviations :

DNEL : Derived No-Effect Level

PNEC : Predicted No-Effect Concentration

ADR : European agreement concerning the international carriage of dangerous goods by Road. IMDG :
International Maritime Dangerous Goods.

IATA : International Air Transport Association.

ICAQ : International Civil Aviation Organisation

RID : Regulations concerning the International carriage of Dangerous goods by rail.
WGK : Wassergefahrdungsklasse (Water Hazard Class).

GHSO05 : Corrosion

PROC : Process Category

ERC : Environmental Release Category

PC : Market sector by type of Chemical Product

SU : Sector of end Use

Copyright 2017 Hydrosil International, LTD. License granted to make unlimited paper copies for internal use only. The above
information is believed to be correct but does not purport to be all inclusive and shall be used only as a guide. This information
is based on our current knowledge and is intended to describe the product for the purposes of health, safety and
environmental requirements only. It should not therefore be construed as guaranteeing any specific property of the product.
Hydrosil International LTD. makes no warranty, either expressed or implied, including any warranties of merchantability and
fitness for a particular purpose.

Back to HS-AS page



http://www.hydrosilintl.com/Activated-Aluminas/HS-AS

—— A

Carbon dioxide

Carbon dioxide is nonflammable, colorless, and odorless in the gaseous and liquid states. Carbon dioxide is a minor but
important constituent of the atmosphere, averaging about 0.036% or 360 ppm by volume. It is also a normal end-prod-
uct of human and animal metabolism.

Dry carbon dioxide is a relatively inert gas. In the event moisture is present in high concentrations, carbonic acid may
be formed and materials resistant to this acid should be used. High flow rates or rapid depressurization of a system can
cause temperatures approaching the sublimation point (~109.3°F [-78.5°C]) to be attained within the system. Carbon
dioxide will convert directly from a liquid to a solid if the liquid is depressurized below 76 psia (61 psig). The use of ma-
terials which become brittle at low temperatures should be avoided in applications where temperatures less than —20°F
(—29°C) are expected. Vessels and piping used in carbon dioxide service should be designed to the American Society

of Mechanical Engineers (ASME) or Department of Transportation (DOT) codes for the pressures and temperatures
involved.

Physical properties are listed in Table 1. Carbon dioxide in the gaseous state is colorless and odorless and not easily
detectable. Gaseous carbon dioxide is 1.5 times denser than air and therefore is found in greater concentrations at low
levels. Ventilation systems should be designed to exhaust from the lowest levels and allow make-up air to enter at a
higher level.

Manufacture

Carbon dioxide is produced as a crude by-product of a number of manufactur-
ing processes. Carbon dioxide is a by-product of steam reforming of methane,
propane or naphtha. The fermentation of sugar to alcohol and the production
of lime and sodium phosphate also generate carbon dioxide. Additionally,
carbon dioxide exists in natural wells. Once the product has been isolated, im-
purities are filtered out, moisture is removed in driers, and the purified carbon
dioxide is compressed for liquefaction.

Uses
Liquid carbon dioxide is used widely in the food industry for freezing meats,
poultry, vegetables, and fruits. Solid carbon dioxide (dry ice) is used to cool
meats prior to grinding and also to refrigerate meat and poultry during transit.
Soft drinks, wines, and beers are produced using gaseous carbon dioxide for
carbonation. Carbon dioxide is used in water treatment to neutralize alkaline
water. Liquid carbon dioxide is also used to increase recovery from oil and gas
wells. Other industrial uses include the production of chemicals, plastics,
rubber, metals, and electronic components.



Health Effects

The physiological effects of carbon
dioxide are unique because it is an
end-product of metabolism, a vital
component of the acid-base mecha-
nism that controls blood pH, and an
active messenger substance in the
linking of respiration, circulation, and
vascular response.

The blood and cellular fluids are actu-
ally a solutions of sodium bicarbonate
and other substances. Severe exposure
to carbon dioxide forms carbonic acid
in the blood that exceeds buffering
capacity of the sodium bicarbonate.
The decrease in pH has a rapid toxic
effect because the neural control
systems are excessively driven. These
effects are independent of the amount
of oxygen in the atmosphere.

Low concentration of carbon dioxide
can be tolerated for a considerable
period of time without noticeable
effect, or may merely cause an un-
natural feeling of shortness of breath.
Sustained exposure of 5% carbon
dioxide produces stressful rapid
breathing. When the carbon dioxide
level exceeds 7%, the rapid breathing
becomes labored and restlessness,
faintness, severe headache, and dull-
ing of consciousness occur. At 15%,
unconsciousness accompanied by ri-
gidity and tremors occurs in less than
1 minute and in the 20% to 30% range
it produces unconsciousness and con-
vulsions in less than 30 seconds. The
effects occur quickly since the carbon
dioxide diffuses in the tissue fluids at
a rate approximately 20 times more
rapidly than oxygen. High concentra-
tions of carbon dioxide can asphyxi-
ate quickly without warning and not
possibility of self-rescue regardless of
the oxygen concentration.

Table 1: Carbon Dioxide Physical and Chemical Properties

Molecular Formula

CO,

Molecular Weight

44.01

Boiling Point @ 1atm (sublimes)

—109.3°F (-78.5°C)

Freezing Point @ 76 psia

—69.9°F (-56.6°C)

Critical Temperature 87.9°F (31.0°C)
Critical Pressure 1,070 psia (72.9 atm)
Density, Liquid @ —35°F (=37°C), 11 atm 68.74 Ib/cu. ft.
Density, Gas @ 68°F (20°C), 1atm 0115 Ib/cu. ft.
Density, Solid @ —110°F (79°C), 1 atm 97.4 |b/cu. ft.
Specific Gravity, Gas (air=1) @ 68°F (20°C), Tatm 1.53

Specific Gravity, Liquid @ —35°F (-=37°C), 11 atm 110

Specific Volume @ 68°F (20°C), Tatm 87 cu.ft./Ib

Latent Heat of Sublimation

10,900 Btu/Ib mole

Solubility in Water @ 68°F (20°C), 1atm

87.8% by volume

Occupation Exposure Limit
U.S. OSHA specifies that employee
exposure to carbon dioxide in any
8-hour shift of a 40-hour work week
shall not exceed the 8-hour time-
weighted average (TWA-PEL) of

5,000 ppm (0.5%; 9,000 mg/m?).
According the American Conference
of Governmental Industrial Hygienists
(ACGIH), the short-term exposure limit
(STEL/Ceiling) for 15 minutes of less is
30,000 ppm (3%; 54,000 mg/m?). Since
oxygen exposure limits and defini-
tions vary by region/country, consult
relevant legislation for the appropri-
ate limits.

Containers

Bulk carbon dioxide is typically stored
as aliquid in storage tanks with ca-
pacities of 6,14, 26, and 50 tons. Tanks
are insulated by polyurethane foam
with a vapor barrier, which provides
weather protection. The tanks are
fabricated from carbon steel according
to ASME Standards. Carbon dioxide is
maintained below 305 psig by a refrig-
eration unit and above 245 psig with

a pressure buildup coil so that carbon
dioxide can be stored for an indefinite
period without venting. Smaller liquid
quantities are stored and shipped

in cryogenic liquid cylinders with a
capacity of 384 pounds (3352 standard
cubic feet). Cryogenic liquid cylinders
are vacuum-jacketed and can hold
product for long periods without vent-
ing. Cryogenic liquid cylinders can
either supply liquid or gas and liquid.



Carbon dioxide is shipped and stored
as a liquefied compressed gas in hol-
low steel and aluminum cylinders.
The cylinders have a concave base
which allows the cylinders to stand
upright and are tapered to a small
opening on the top. The tapered or
open end is threaded to receive a
cylinder valve or other suitable outlet
connection. Safety relief devices are
part of the cylinder valve or the outlet
connections. A threaded neck ring

is secured to the tapered end of the
cylinder to allow a protective cylinder
cap to be installed. Cylinders are man-
ufactured according to Department of
Transportation (DOT) specifications.
Cylinders in carbon dioxide service are
hydrostatically tested upon manufac-
ture, and every five years thereafter at
5/3 times the service pressure.

Gas cylinder valves

Carbon dioxide cylinder valve connec-
tion standards have been adopted by
CGA. Carbon dioxide cylinders use a
CGA 320 outlet connection. For addi-
tional information on cylinder valves,

consult Air Products’ “Safetygram-23:
Cylinder Valves.”

Safety devices

Bulk liquid storage tanks are protected
against excessive pressures, which
may result from heat leak, by reseat-
able relief devices. Cryogenic liquid
cylinders are equipped with reseat-
able relief devices and are additionally
protected with burst discs. Gas cylin-
ders are protected from rupture due

to fire by a frangible disc sometimes
backed by a fusible metal with a melt-
ing temperature of about 212°F (100°C).

Shipment of carbon
dioxide

In the United States, the transporta-
tion of carbon dioxide in interstate
commerce by rail, highway, air and
water is governed by federal author-
ity under regulations promulgated by
DOT.

— For bulk shipments by road DOT
10%" x 10%" nonflammable gas
placards are required on the trailer.

— For gas cylinders a DOT 4" x 4"
nonflammable gas label or tag is
required

— Cryogenic liquid carbon dioxide
cylinders are shipped under DOT
Exemption Number 7638. A copy
of this exemption must be carried
aboard each vessel, aircraft or mo-
tor vehicle used to transport the
cylinders. Each cryogenic cylinder
must be plainly marked on both
sides near the middle, in letters at
least two inches high on a contrast-
ing background, “DOT-E 7638." The
DOT 4" x 4" green nonflammable
gas label or tag is also required for
common carrier shipments.

Safety considerations
Carbon dioxide is stored and trans-
ported as a liquefied compressed gas.
The following hazards are associated
with liquefied compressed carbon
dioxide.

1. High pressure involved in storage
and service equipment.

2. Carbon dioxide is 1.5 times heavier
than air and will not readily
disperse in the atmosphere.
Asphyxiation may be a hazard in
confined areas.

3. Carbon dioxide in high concentra-
tions is toxic to humans as de-
scribed in the health effects section.

4. Vaporizing carbon dioxide can pro-
duce very cold temperatures. Liquid
carbon dioxide that contacts the
skin can cause freeze burn or frost-
bite. Carbon dioxide, solid below
61 psig, is very cold and sublimes
so quickly that prolonged contact
with the skin causes freeze burn or
frostbite.

Buildings

1. Provide adequate ventilation.

2. The atmosphere in areas in which
carbon dioxide gas may be vented
and collect should be tested with
a portable or continuous monitor-
ing carbon dioxide gas analyzer to
ensure ventilation is adequate.



Handling and storage
Personnel should be trained in the
proper storage, handling and use of
carbon dioxide cylinders. For ad-
ditional information, see CGA P-1,
“Safe Handling of Compressed Gases
in Containers,” CGA G-6,“Carbon
Dioxide,” and CGA G-6.3,“Carbon
Dioxide Cylinder Filling and Handling
Procedures.” Cylinders should always
be stored in assigned locations.

Personnel equipment
Personnel must be thoroughly
familiar with properties and safety
considerations before being allowed
to handle carbon dioxide and its as-
sociated equipment. Safety glasses,
safety shoes, and leather work gloves
are recommended when handling
cylinders.

Emergency Response System

Where exposure to liquefied com-
pressed gas may occur, employees
should also wear a full face-shield and
clean, loose-fitting, thermal-insulated
gloves to protect the eyes, face and
hands.

Emergency response

If carbon dioxide is present, its level
must be monitored by a carbon di-
oxide specific detector, rather than
relying on oxygen monitoring. Carbon
dioxide presents a unique hazard,
since a dangerous concentration of
carbon dioxide may exist even when
there is apparently adequate oxygen
to support life.

Rescue personnel must wear a
self-contained breathing apparatus
(SCBA) or supplied air respirator in
oxygen-deficient atmospheres or
where the carbon dioxide concentra-
tion exceeds 3%.

T 800-523-9374 (Continental U.S. and Puerto Rico)

T+1-610-481-7711 (other locations)

For regional ER telephone numbers, please refer to the local SDS 24 hours a day, 7 days a week
for assistance involving Air Products and Chemicals, Inc. products

Technical Information Center

T 800-752-1597 (U.S.)

T +1-610-481-8565 (other locations)
Monday—Friday, 8:00 a.m.~5:00 p.m. EST
F610-481-8690
gastech@airproducts.com

For more information, please contact us at:

Corporate Headquarters
Air Products and Chemicals, Inc.
7201 Hamilton Boulevard
Allentown, PA 18195-1501

AIR /.
PRODUCTS 4=

© Air Products and Chemicals, Inc., 2014 (36200)

900-13-099-US

First aid

People suffering from carbon dioxide
exposure should be moved to fresh air.
If the victim is not breathing, artificial
respiration should be administered
immediately. If the victim is breath-
ing, give supplemental oxygen.

For skin contact with liquid or solids
carbon dioxide, place the affected area
in a warm water bath that has a tem-
perature not in excess of 105°F (40°C).
Do not rub the area. Never use dry
heat. For any cold contact burn, seek
medical attention immediately.

Fighting fires

Carbon dioxide is nonflammable and
is an extinguishing agent for Class

B & C fires.

tell me more

airproducts.com
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INSTALLATION INSTRUCTIONS
CORNELIUS CO>, REGULATORS

REGULATED
PRESSURE

(LO)SIDE—

LOCK NUT

COUPLING NUT

iﬁoz WASHER %

e

CO, CYLINDER
PRESSURE (HIGH)
SIDE

|||||§|

PRESSURE

CO, CYLINDER
TEST DATE

ADJUSTNG
SAFETY SCREW
RELIEF SAFETY CHAIN
DEVICE
/ DUST CAP
CHECK
VALVE

FIGURE 1. PRIMARY CO, REGULATOR

WARNING: TO AVOID PERSONAL INJURY ONLY INSTALL CO, REGULATOR ON CO,

CYLINDERS THAT ARE: SAFETY CHECKED, PROPERLY FILLED (68%), LOCATED IN A

COOL DRY LOCATION WITH TEMPERATURES OF NOT MORE THAN 115° F, AND WHERE
CO;, CYLINDER IS SECURED IN AN UPRIGHT

1. Turn the regulator pressure adjusting screw counterclockwise until the screw is loose before installing on
CO3, cylinder.

2. Remove dust cap from CO-, cylinder. Open and close valve quickly to blow dust from outlet.

Place CO, washer in coupling nut, then secure to outlet of cylinder.

4. Connect CO; regulator into system.

w

OIMI Cornelius Inc,1982 December 10, 1982
183261000



WARNING: A CHECK VALVE MUST BE INSTALLED IN CO, REGULATOR OUTLET (LO)
SIDE, OR DOWNSTREAM AT FIRST SYSTEM CONNECTION.

~

Open cylinder valve.
IMPORTANT: Open cylinder valve all the way (counterclockwise) to backseat valve avoiding
possible valve stem leak.

Turn regulator adjusting screw in (clockwise) until regulated pressure gage indicates desired pressure.

Tighten lock nut to lock-in the pressure setting.

If you wish to lower pressure setting, back off adjusting screw at least 15 pounds for primary regulator and
6 pounds for secondary regulator lower than desired pressure to clear regulator. Then turn screw in (clock-

wise) bring up to desired pressure.

183261000 2



Index Part
No. No.

183031
183193
183028
183194
120391
183041

oo s wNPR

7. 130140
183026
130101
183219

. 183047
9. *120081

10. 183233

11. 183021
12. 183064
183020

130166

315424

13. 183153
130174
*Zinc—plated steel.

FIGURE 2. ILLUSTRATED PARTS LIST CO, REGULATOR

Name

Coupling Washer (Primary)
Retaining Clip (Primary)

Coupling Nut (Primary)

Coupling Nipple (Primary)

Lens

Pressure Gage, 2000—psi (Primary;
includes items 5)

Pressure Gage, 160-psi (includes
item 5)

Pressure Gage, 100-psi (includes
item 5)

Pressure Gage, 60-psi (includes
item 5)

Pressure Gage, 30-psi (includes
item 5)

Manifold Nipple, Hex, 1/4 NPT

Machine Screw, Phil Fil Hd, No. 10-32
by 1/2—in.

Cover Kit (includes Non—Removeable
Adjusting Screw)

Spring Retainer

Adjusting Spring, Bronze, 160—psi
Adjusting Spring, Silver, 100—psi
Adjusting Spring, Black, 60—psi
Adjusting Spring, Blue, 30—psi
Diaphragm Ass’y (Primary)
Diaphram Ass'y (Secondary)

Index
No.

14.
15.

16.
17.
18.
19.
20.
21.

22.

23.
24.
25.

26.
27.
28.
29.
30.

31.

Part

No.
183011
183012
130167
183010
183009
183008
183007
183006
183063
130170
183002
130168
183003
183001-006
183065

183099

*321811
183317
130066
183320
183132
183210
183061

Name
Baffle

Guide, Red (Primary)

Guide, Grey (Secondary)
Baffle, Gasket

Seat, Retainer

O-Ring

Filter Screen

Poppet, Spring

Valve Poppet (Primary)

Valve Poppet (Secondary)
Reducing Valve Seat (Primary)
Reducing Valve Seat (Secondary)
Seat, Gasket

Regulator Body

Primary Regulator Repair Kit (includes
14, 16, 17, 19, and 22)

Secondary Regulator Repair Kit (in-
cludes 14, 16, 17, 19, and 22)

Hex Nut, Keps, No. 10-32

Regulator Mounting Bracket

Plug, 1/4 NPT (Secondary)

Check Valve Ass'y (see Check Valves)
Relief Valve, 100-130 psi

Relief Valve, 45-58 psi

Adapter, 1/4 NPT by 7/16-20
(Secondary)

183261000



Fine Bubble Membrane Tube Diffuser

Flexible membrane tube diffusers are constructed
with premium quality EPDM membranes
engineered for superior product life, operational
flexibility and maximum oxygen transfer efficiency.
The units offer maximum performance at minimum
cost and require minimum maintenance.

Feature & Benefits

o High efficiency units incorporate as many as
40,000 openings per unit

e Multiple perforation options available
o High SOTE, lower energy

o Economical capital cost

¢ Rugged heavy duty construction

o EPDM, urethane, silicone, or specialty polymer
membranes available

e Triple check valve to prevent entry of
liquid/solids into piping

¢ Minimum maintenance

e Upgrade coarse bubble units

¢ Non buoyant design

o Ease of installation

o Low operating pressure (DWP)

e 3/4inch stainless steel NPT (male) inlet nipple
or special inlets are also available

e Special systems available

SECRCORCNCNCRS)

Optional 3/4inch SS NPT (male) inlet nipple
PVC diffuser body

SS membrane clamps

Premium quality EPDM or Urethane membrane
Air inlet module to membrane

Clamp locator

Membrane perforations

> iffuser Length ~
biffuser Leng 55 Clamp
} —VDiffuser Inlet Adapter ¥
. 22z Diffuser
(] = = x==: .
Diameter
3/4" SS Nipple \Air Outlet Membrane _/é Flexible
(Optional) (Typical of Two) Support Membrane
Peak Airflow Design Airflow Design DWP Active Surface Area Diffuser Dimensions Dry Weight
Model scfm | m°hr | scfm m°/hr inH,0 | cm H,O ft* m’ inch(DxL) | mm(DxL) lbs kg
TUBE-610 14 24 2-8 3-14 8-16 20 - 40 1.0 9.3 2.6x24 62 x 610 2.4 1.07
TUBE-760 17 29 3-10 5-17 8-16 20 - 40 1.3 11.8 2.6 x 30 62 x 760 2.9 1.32
TUBE-1000* 23 39 3-14 5-24 8-16 20 - 40 1.7 15.9 2.6 x39 62 x 1000 3.8 1.72

* Proper support required for installation.

Alita Industries, Inc. Ph: 626-962-2116 Fax: 626-962-2177
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Flexible Membrane Performance Curves

General Oxygen Transfer Efficiency (OTE) Curves
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Note: SOTE varies with system
design and test conditions.
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APPENDIX E

MassDEP Transmittal Form



Enter your transmittal number — X283995

Transmittal Number

Your unique Transmittal Number can be accessed online:
http://www.mass.gov/eea/agencies/massdep/service/approvals/transmittal-form-for-payment.html

Massachusetts Department of Environmental Protection
Transmittal Form for Permit Application and Payment

1. Please type or - A Permit Information
print. A separate

Transmittal Form WM 15 NPDES General Permit Notice of Intent

must be completed 1. Permit Code: 4 to 7 character code from permit instructions 2. Name of Permit Category
for each permit Temporary Dewatering Permit

lication.
appiication 3. Type of Project or Activity
2. Make your
check payableto B ~Applicant Information — Firm or Individual
the Commonwealth
of Massachusetts Northeastern University
and m?‘l# V‘;'th at 1. Name of Firm - Or, if party needing this approval is an individual enter name below:
copy of this form to: :
MassDEP, P.O. Walsh . Catherine ~
Box 4062, Boston, 2. Last Nan_]e of Individual 3. First Name of Individual 4. Ml
MA 02211. 360 Huntington Avenue
_ 5. Street Address
3. Three copies of Boston MA 02115 617-373-2000
this form will be 6. City/Town 7. State 8. Zip Code 9. Telephone # 10. Ext. #
needed.
c.walsh@northeastern.edu
Copy 1-the 11. Contact Person 12. e-mail address

original must

accompany your — " — —
permit application. C. Facility, Site or Individual Requiring Approval

Copy 2 must . . . - .

acc%%pany your Northeastern University - Coastal Sustainability Institute

fee payment. 1. Name of Facility, Site Or Individual

Copy 3 should be 430 Nahant Road

retained for your 2. Street Address

records Nahant MA 01908 617-373-2000

4. Both fee-paying 3. City/Town 4. State 5. Zip Code 6. Telephone # 7.Ext. #
and exempt

applicants must 8. DEP Facility Number (if Known) 9. Federal I.D. Number (if Known) 10. BWSC Tracking # (if Known)

mail a copy of this

transmittal form to:

D. Application Prepared by (if different from Section B)*

MassDEP .
P.O Box 4062 Haley & Al_dr|ch, In_c:
Boston, MA 1. Name of Firm Or Individual
02211 465 Medford Street
2. Address
* Note: Boston MA 02129 617-886-7400
For BWSC Permits, 3. City/Town 4. State 5. Zip Code 6. Telephone # 7. Ext. #
enter the LSP. Cole Worthy
8. Contact Person 9. LSP Number (BWSC Permits only)

E. Permit - Project Coordination

1. s this project subject to MEPA review? X yes []no
If yes, enter the project’s EOEA file number - assigned when an
Environmental Notification Form is submitted to the MEPA unit: 16046

EOEA File Number

F. Amount Due

DEP Use Only Special Provisions:
1. [ Fee Exempt (city, town or municipal housing authority)(state agency if fee is $100 or less).

Permit No: There are no fee exemptions for BWSC permits, regardless of applicant status.
2. [ Hardship Request - payment extensions according to 310 CMR 4.04(3)(c).
Rec’d Date: 3. [ Alternative Schedule Project (according to 310 CMR 4.05 and 4.10).
4. [ Homeowner (according to 310 CMR 4.02).
Reviewer: 251161 $500 07/26/2019
Check Number Dollar Amount Date

Transmittal Form X283995- Nahant NPDES RGP.doc * rev. 12/17


http://www.mass.gov/eea/agencies/massdep/service/approvals/transmittal-form-for-payment.html
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Laboratory Reports



Serial_N0:07081915:51

ALPHA

L ANALY\TICAL

ANALYTICAL REPORT

Lab Number: L1926146

Client: Haley & Aldrich, Inc.
465 Medford Street, Suite 2200
Charlestown, MA 02129-1400

ATTN: Katelyn Tripp

Phone: (617) 886-7482

Project Name: NORTHEASTERN UNIV COASTAL INST
Project Number: 130798-004

Report Date: 07/08/19

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

Page 1 of 20



Project Name: NORTHEASTERN UNIV COASTAL INST
Project Number:  130798-004

Alpha

Sample ID Client ID Matrix

L1926146-01 RWS 2019-0617 RECEIVING WATER
WATER

Page 2 of 20

Sample
Location

NAHANT, MA

Serial_N0:07081915:51

Lab Number: L1926146
Report Date: 07/08/19
Collection
Date/Time Receive Date
06/17/19 08:00 06/17/19



Serial_N0:07081915:51

Project Name: NORTHEASTERN UNIV COASTAL INST Lab Number: L1926146
Project Number:  130798-004 Report Date: 07/08/19

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.

Page 3 of 20
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Project Name: NORTHEASTERN UNIV COASTAL INST Lab Number: L1926146
Project Number:  130798-004 Report Date: 07/08/19

Case Narrative (continued)

Total Metals

L1926146-01: The sample has elevated detection limits for all elements, with the exception of mercury, due to
the dilution required by the high concentrations of non-target elements.

The WG1256396-2 LCS recovery, associated with L1926146-01, is above the acceptance criteria for arsenic
(116%); however, the associated samples are non-detect to the RL for this target analyte. The results of the

original analysis are reported.

Nitrogen, Ammonia
WG1256234: The required batch QC was prepared; however, the native sample required reanalysis; therefore,

the associated QC results could not be reported.

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: QWQW Lisa Westerlind

Title: Technical Director/Representative Date: 07/08/19

Page40f20 e
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METALS

/ALPHA
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Project Name: NORTHEASTERN UNIV COASTAL INST Lab Number: L1926146

Project Number:  130798-004 Report Date: 07/08/19
SAMPLE RESULTS

Lab ID: L1926146-01 Date Collected: 06/17/19 08:00

Client ID: RWS_2019-0617 RECEIVING WATER Date Received: 06/17/19

Sample Location:  NAHANT, MA Field Prep: Not Specified

Sample Depth:

Matrix: Water
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
Total Metals - Mansfield Lab
Antimony, Total ND mg/l 0.08000 - 20 07/03/19 17:00 07/08/19 12:58 EPA 3005A 3,200.8 AM
Arsenic, Total ND mg/| 0.02000 - 20 07/03/19 17:00 07/08/19 12:58 EPA 3005A 3,200.8 AM
Cadmium, Total ND mg/| 0.00400 -- 20 07/03/19 17:00 07/08/19 12:58 EPA 3005A 3,200.8 AM
Chromium, Total ND mg/| 0.02000 -- 20 07/03/19 17:00 07/08/19 12:58 EPA 3005A 3,200.8 AM
Copper, Total ND mgl/l 0.02000 - 20 07/03/19 17:00 07/08/19 12:58 EPA 3005A 3,200.8 AM
Iron, Total ND mgl/l 0.050 - 1 07/03/19 17:00 07/08/19 11:57 EPA 3005A 19,200.7 LC
Lead, Total ND mg/| 0.02000 - 20 07/03/19 17:00 07/08/19 12:58 EPA 3005A 3,200.8 AM
Mercury, Total ND mg/| 0.00020 -- 1 07/03/19 12:34 07/03/19 18:02 EPA 245.1 3,245.1 EA
Nickel, Total ND mg/| 0.04000 -- 20 07/03/19 17:00 07/08/19 12:58 EPA 3005A 3,200.8 AM
Selenium, Total ND mg/| 0.1000 - 20 07/03/19 17:00 07/08/19 12:58 EPA 3005A 3,200.8 AM
Silver, Total ND mgl/l 0.00800 - 20 07/03/19 17:00 07/08/19 12:58 EPA 3005A 3,200.8 AM
Zinc, Total ND mgl/l 0.2000 - 20 07/03/19 17:00 07/08/19 12:58 EPA 3005A 3,200.8 AM
ALPHA

AT T 1 e
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Project Name: NORTHEASTERN UNIV COASTAL INST

Project Number: 130798-004

Method Blank Analysis
Batch Quality Control

Dilution
Factor

Parameter Result Qualifier  Units RL MDL

Serial_N0:07081915:51

Lab Number:
Report Date:

Date
Prepared

L1926146
07/08/19
Date Analytical
Analyzed

Method Analyst

Total Metals - Mansfield Lab for sample(s): 01 Batch: WG1256289-1

Mercury, Total ND mg/l 0.00020 -- 1

Prep Information

07/03/19 12:34

Digestion Method: EPA 245.1
Dilution
Parameter Result Qualifier  Units RL MDL  Factor

Date
Prepared

07/03/19 17:54

Date
Analyzed

3,245.1

Analytical

EA

Method Analyst

Total Metals - Mansfield Lab for sample(s): 01 Batch: WG1256394-1

Antimony, Total ND mg/l 0.00400 -- 1
Arsenic, Total ND mg/l 0.00100 -- 1
Cadmium, Total ND mg/l 0.00020 -- 1
Chromium, Total ND mg/l 0.00100 -- 1
Copper, Total ND mg/l 0.00100 -- 1
Lead, Total ND mg/l 0.00100 - 1
Nickel, Total ND mg/l 0.00200 -- 1
Selenium, Total ND mg/l 0.00500 -- 1
Silver, Total ND mg/l 0.00040 -- 1
Zinc, Total ND mg/l 0.01000 -- 1

Prep Information

07/03/19 17:00
07/03/19 17:00
07/03/19 17:00
07/03/19 17:00
07/03/19 17:00
07/03/19 17:00
07/03/19 17:00
07/03/19 17:00
07/03/19 17:00
07/03/19 17:00

Digestion Method: EPA 3005A
Dilution
Parameter Result Qualifier  Units RL MDL  Factor

Date
Prepared

07/08/19 11:53
07/08/19 11:53
07/08/19 11:53
07/08/19 11:53
07/08/19 11:53
07/08/19 11:53
07/08/19 11:53
07/08/19 11:53
07/08/19 11:53
07/08/19 11:53

Date
Analyzed

3,200.8
3,200.8
3,200.8
3,200.8
3,200.8
3,200.8
3,200.8
3,200.8
3,200.8
3,200.8

Analytical

AM
AM
AM
AM
AM
AM
AM
AM
AM
AM

Method Analyst

Total Metals - Mansfield Lab for sample(s): 01 Batch: WG1256396-1

Iron, Total ND mg/l 0.050 -- 1

Prep Information

07/03/19 17:00

Digestion Method: EPA 3005A

Page 7 of 20

07/08/19 10:28

19,200.7

...........
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Lab Control Sample Analysis
Batch Quality Control

Project Name: NORTHEASTERN UNIV COASTAL INST Lab Number: L1926146
Project Number:  130798-004 Report Date: 07/08/19
LCS LCSD %Recovery
Parameter %Recovery  Qual %Recovery Qual Limits RPD Qual RPD Limits

Total Metals - Mansfield Lab Associated sample(s): 01 Batch: WG1256289-2

Mercury, Total 102 - 85-115

Total Metals - Mansfield Lab Associated sample(s): 01 Batch: WG1256394-2

Antimony, Total 99 - 85-115
Arsenic, Total 108 - 85-115
Cadmium, Total 110 - 85-115
Chromium, Total 104 - 85-115
Copper, Total 102 - 85-115
Lead, Total 109 - 85-115
Nickel, Total 103 - 85-115
Selenium, Total 107 - 85-115
Silver, Total 108 - 85-115
Zinc, Total 107 - 85-115

Total Metals - Mansfield Lab Associated sample(s): 01 Batch: WG1256396-2

Iron, Total 111 - 85-115

Page 8 of 20
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Matrix Spike Analysis
Batch Quality Control

Project Name: NORTHEASTERN UNIV COASTAL INST Lab Number: L1926146
Project Number: 130798-004 Report Date: 07/08/19
Native MS MS MS MSD MSD Recovery RPD
Parameter Sample  Added Found 9%Recovery Qual Found  oRecovery Qual Limits RPD Qual Limits

Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1256289-3 QC Sample: L1926146-01 Client ID: RWS_2019-0617 RECEIVING
WATER
Mercury, Total ND 0.005 0.00350 70 - - 70-130 - 20

Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1256394-3 QC Sample: L1928221-01 Client ID: MS Sample

Antimony, Total ND 0.5 0.6428 128 - - 70-130 - 20
Arsenic, Total ND 0.12 0.1340 112 - - 70-130 - 20
Cadmium, Total ND 0.051 0.05612 110 - - 70-130 - 20
Chromium, Total ND 0.2 0.2038 102 - - 70-130 - 20
Copper, Total 0.4858 0.25 0.7361 100 - - 70-130 - 20
Lead, Total ND 0.51 0.5430 106 - - 70-130 — 20
Nickel, Total ND 0.5 0.5227 104 - - 70-130 — 20
Selenium, Total ND 0.12 0.1273 106 - - 70-130 - 20
Silver, Total ND 0.05 0.05324 106 - - 70-130 - 20
Zinc, Total 1.195 0.5 1.707 102 - - 70-130 - 20

Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1256396-3 QC Sample: L1928221-01 Client ID: MS Sample

Iron, Total 0.456 1 1.49 103 - - 75-125 - 20

Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1256396-7 QC Sample: L1927896-01 Client ID: MS Sample

Iron, Total 2.26 1 2.21 0 Q - - 75-125 - 20

Page 9 of 20 ALPHA
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Lab Duplicate Analysis

Project Name:  NORTHEASTERN UNIV COASTAL INST Batch Quality Control Lab Number: 11926146
Project Number: 130798-004 Report Date: 07/08/19
Parameter Native Sample Duplicate Sample Units RPD Qual RPD Limits

Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1256289-4 QC Sample: L1926146-01 Client ID: RWS_2019-0617 RECEIVING
WATER

Mercury, Total ND ND mg/l NC 20

Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1256394-4 QC Sample: L1928221-01 Client ID: DUP Sample

Antimony, Total ND ND mg/l NC 20
Arsenic, Total ND 0.00513 mg/l NC 20
Cadmium, Total ND ND mg/l NC 20
Chromium, Total ND ND mgl/l NC 20
Lead, Total ND ND mg/l NC 20
Selenium, Total ND ND mg/l NC 20
Silver, Total ND ND mg/l NC 20

Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1256396-4 QC Sample: L1928221-01 Client ID: DUP Sample

Iron, Total 0.456 0.434 mgl/l 5 20

Page 10 of 20 ApHA



Serial_N0:07081915:51

INORGANICS
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Project Name:

Project Number:

NORTHEASTERN UNIV COASTAL INST
130798-004

SAMPLE RESULTS

Serial_N0:07081915:51

Lab Number: 11926146
Report Date: 07/08/19

Lab ID: L1926146-01 Date Collected:  06/17/19 08:00
Client ID: RWS 2019-0617 RECEIVING WATER Date Received: 06/17/19
Sample Location: NAHANT, MA Field Prep: Not Specified
Sample Depth:
Matrix: Water
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor  Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Nitrogen, Ammonia 0.152 mg/l 0.075 - 1 07/03/19 16:12 07/03/19 20:54 121,4500NH3-BH ML

Page 12 of 20
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Serial_N0:07081915:51
Project Name: NORTHEASTERN UNIV COASTAL INS Lab Number: L1926146
Project Number: 130798-004 Report Date: 07/08/19

Method Blank Analysis
Batch Quality Control

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

General Chemistry - Westborough Lab for sample(s): 01 Batch: WG1256234-1
Nitrogen, Ammonia ND mg/l 0.075 -- 1 07/03/19 16:12 07/03/19 20:51 121,4500NH3-BH ML

............
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Lab Control Sample Analysis
Batch Quality Control

Project Name: NORTHEASTERN UNIV COASTAL INST Lab Number: L1926146
Project Number:  130798-004 Report Date: 07/08/19
LCS LCSD %Recovery
Parameter %Recovery  Qual %Recovery Qual Limits RPD Qual RPD Limits

General Chemistry - Westborough Lab Associated sample(s): 01 Batch: WG1256234-2

Nitrogen, Ammonia 92 - 80-120 - 20

Page 14 of 20
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Project Name:
Project Number: 130798-004

Were project specific reporting limits specified?

Cooler Information
Cooler Custody Seal

A Absent

Container Information
Container ID Container Type

L1926146-01A Plastic 500ml H2SO4 preserved

L1926146-01B Plastic 250mI HNO3 preserved

Page 15 of 20

NORTHEASTERN UNIV COASTAL INST

Sample Receipt and Container Information

YES

Initial  Final Temp Frozen
Cooler pH pH deg C Pres Seal Date/Time

<2 <2 4.1 Y Absent

<2 <2 4.1 Y Absent

*Values in parentheses indicate holding time in days

Serial_N0:07081915:51
Lab Number: L1926146
Report Date: 07/08/19

Analysis(*)

NH3-4500(28)

CD-2008T(180),NI-2008T(180),ZN-
2008T(180),CU-2008T(180), AG-
2008T(180),AS-2008T(180),SE-2008T(180),CR-
2008T(180),PB-2008T(180),SB-2008T(180)

...........
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Project Name: NORTHEASTERN UNIV COASTAL INST Lab Number: L1926146

Project Number:  130798-004 Report Date: 07/08/19
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.

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; athough the RPD value will be provided in the report.

SRM - Standard Reference Materiad: A reference sample of aknown or certified value that is of the same or similar matrix asthe
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.

Footnotes

Report Format:  Data Usability Report

ALPLHA
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Project Name: NORTHEASTERN UNIV COASTAL INST Lab Number: L1926146
Project Number:  130798-004 Report Date: 07/08/19
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 |nformation 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.

PFAS Total: With respect to PFAS analyses, the 'PFAS, Tota (5)' result is defined as the summation of results for: PFHpA, PFHXS, PFOA,
PFNA and PFOS. If a'Total' result is requested, the results of itsindividual components will also be reported.

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 Condensation Product”.

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 analyte 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 applies to field samples that have detectable concentrations
of the analyte.

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

- 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 Identified Compounds (TICs), where
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. (Metalsonly.)

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

ALPLHA

AT T 1 e
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Project Name: NORTHEASTERN UNIV COASTAL INST Lab Number: L1926146
Project Number: 130798-004 Report Date: 07/08/19
REFERENCES
3 Methods for the Determination of Metals in Environmental Samples, Supplement |.

EPA/600/R-94/111. May 1994.

19 Inductively Coupled Plasma Atomic Emission Spectrometric Method for Trace Element
Analysis of Water and Wastes. Appendix C, Part 136, 40 CFR (Code of Federal
Regulations). July 1, 1999 edition.

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.

AR T 1AL
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Alpha Analytical, Inc. ID No.:17873
Facility: Company-wide Revision 12
Department: Quality Assurance Published Date: 10/9/2018 4:58:19 PM
Title: Certificate/Approval Program Summary Page 1 of 1

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

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

EPA 8270D: NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.

EPA 6860: SCM: Perchlorate

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

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 I, 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-Qil.

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

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.

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, Sb, 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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ALPHA

AN ANESNAT | C A L

ANALYTICAL REPORT

Lab Number: L1926385

Client: Haley & Aldrich, Inc.
465 Medford Street, Suite 2200
Charlestown, MA 02129-1400

ATTN: Cole Worthy

Phone: (617) 886-7341

Project Name: NORTHEASTERN UNIV-NAHANT CSI
Project Number: 130798-004

Report Date: 06/28/19

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: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19

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.

Page 3 of 67
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Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19

Case Narrative (continued)

Report Submission
The analysis of Ethanol was subcontracted. A copy of the laboratory report is included as an addendum.

Please note: This data is only available in PDF format and is not available on Data Merger.

Total Metals

The WG1253222-1 Method Blank, associated with L1926385-01 (HA17-B1_2019-0618), has a concentration
above the reporting limit for hardness. Since the associated sample concentration is greater than 10x the blank
concentration for this analyte, no corrective action is required.

The WG1253246-1 Method Blank, associated with L1926385-01 ((HA17-B1_2019-0618)), has a

concentration above the reporting limit for lead. Results that were non-detect to the RL for this target analyte

were reported from the original analysis. Any sample with a detection was reprepped.

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.

WMQ;\\Q Kelly Stenstrom

Title: Technical Director/Representative Date: 06/28/19

Authorized Signature:

Page40f 67 e
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ORGANICS
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VOLATILES
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Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385

Project Number: 130798-004 Report Date: 06/28/19
SAMPLE RESULTS

Lab ID: L1926385-01 Date Collected: 06/18/19 12:00

Client ID: HA17-B1_2019-0618 Date Received: 06/18/19

Sample Location: NAHANT, MA Field Prep: Refer to COC

Sample Depth:

Matrix: Water

Analytical Method: 128,624.1

Analytical Date: 06/20/19 16:19

Analyst: NLK

Parameter Result Qualifier Units RL MDL Dilution Factor

Volatile Organics by GC/MS - Westborough Lab

Methylene chloride ND ug/l 1.0 1
1,1-Dichloroethane ND ug/l 1.5 1
Carbon tetrachloride ND ugl/l 1.0 1
1,1,2-Trichloroethane ND ugl/l 1.5 1
Tetrachloroethene ND ugl/l 1.0 1
1,2-Dichloroethane ND ugl/l 1.5 1
1,1,1-Trichloroethane ND ugl/l 2.0 1
Benzene ND ug/I 1.0 1
Toluene ND ug/I 1.0 1
Ethylbenzene ND ug/l 1.0 1
Vinyl chloride ND ug/l 1.0 1
1,1-Dichloroethene ND ug/l 1.0 1
cis-1,2-Dichloroethene ND ug/l 1.0 1
Trichloroethene ND ug/l 1.0 1
1,2-Dichlorobenzene ND ug/l 5.0 1
1,3-Dichlorobenzene ND ug/l 5.0 1
1,4-Dichlorobenzene ND ugl/l 5.0 1
p/m-Xylene ND ugl/l 2.0 1
o-xylene ND ugl/l 1.0 1
Xylenes, Total ND ugl/l 1.0 1
Acetone ND ug/I 10 1
Methyl tert butyl ether ND ugl/l 10 1
Tert-Butyl Alcohol ND ug/I 100 1
Tertiary-Amyl Methyl Ether ND ug/I 20 1

OLHA,
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Project Name:

Project Number:

NORTHEASTERN UNIV-NAHANT CSI

130798-004
SAMPLE RESULTS

Serial_N0:06281911:44
Lab Number: L1926385

Report Date: 06/28/19

Lab ID: L1926385-01 Date Collected: 06/18/19 12:00
Client ID: HA17-B1_2019-0618 Date Received: 06/18/19
Sample Location: NAHANT, MA Field Prep: Refer to COC
Sample Depth:
Parameter Result Qualifier Units RL MDL Dilution Factor
Volatile Organics by GC/MS - Westborough Lab
Acceptance
Surrogate % Recovery Qualifier Criteria
Pentafluorobenzene 106 60-140
Fluorobenzene 105 60-140
4-Bromofluorobenzene 112 60-140
BLPHA
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Project Name: NORTHEASTERN UNIV-NAHANT CSI

Project Number:  130798-004

Lab ID: L1926385-01
Client ID: HA17-B1_2019-0618

SAMPLE RESULTS

Serial_N0:06281911:44
Lab Number: L1926385

Report Date: 06/28/19

Date Collected: 06/18/19 12:00
Date Received: 06/18/19

Sample Location: NAHANT, MA Field Prep: Refer to COC

Sample Depth:

Matrix: Water

Analytical Method: 128,624.1-SIM

Analytical Date: 06/20/19 16:19

Analyst: NLK

Parameter Result Qualifier Units RL MDL Dilution Factor

Volatile Organics by GC/MS-SIM - Westborough Lab

1,4-Dioxane ND ug/l 50 1

Acceptance
Surrogate % Recovery Qualifier Criteria
Fluorobenzene 106 60-140
4-Bromofluorobenzene 104 60-140
BLPHA
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Project Name:

Project Number:

Lab ID:
Client ID:
Sample Location:

Sample Depth:
Matrix:

Analytical Method:
Analytical Date:
Analyst:

NORTHEASTERN UNIV-NAHANT CSI
130798-004

SAMPLE RESULTS

L1926385-01
HA17-B1_2019-0618
NAHANT, MA

Water
14,504.1
06/25/19 18:56
AWS

Serial_N0:06281911:44
Lab Number: L1926385

Report Date: 06/28/19

Date Collected: 06/18/19 12:00
Date Received: 06/18/19
Field Prep: Refer to COC

Extraction Method: EPA 504.1
Extraction Date: 06/25/19 10:15

Parameter Result Qualifier Units RL MDL Dilution Factor Column
Microextractables by GC - Westborough Lab
1,2-Dibromoethane ND ug/l 0.010 - 1
1,2-Dibromo-3-chloropropane ND ug/l 0.010 - 1
1,2,3-Trichloropropane ND ugl/l 0.030 -- 1

DLprA
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Project Name: NORTHEASTERN UNIV-NAHANT CSiI Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19

Method Blank Analysis
Batch Quality Control

Analytical Method: 128,624.1
Analytical Date: 06/20/19 11:25
Analyst: NLK
Parameter Result Qualifier  Units RL MDL

Volatile Organics by GC/MS - Westborough Lab for sample(s): 01 Batch: WG1251497-4

Methylene chloride ND ug/l 1.0 --
1,1-Dichloroethane ND ug/l 15 --
Carbon tetrachloride ND ug/l 1.0 --
1,1,2-Trichloroethane ND ug/l 15 --
Tetrachloroethene ND ug/l 1.0 --
1,2-Dichloroethane ND ug/l 15 --
1,1,1-Trichloroethane ND ug/l 2.0 --
Benzene ND ug/l 1.0 -
Toluene ND ug/l 1.0 -
Ethylbenzene ND ug/l 1.0 --
Vinyl chloride ND ug/l 1.0 -
1,1-Dichloroethene ND ug/l 1.0 -
cis-1,2-Dichloroethene ND ug/l 1.0 -
Trichloroethene ND ug/l 1.0 --
1,2-Dichlorobenzene ND ug/l 5.0 --
1,3-Dichlorobenzene ND ug/l 5.0 --
1,4-Dichlorobenzene ND ug/l 5.0 --
p/m-Xylene ND ug/l 2.0 --
o-xylene ND ug/l 1.0 --
Xylenes, Total ND ug/l 1.0 --
Acetone ND ug/l 10 --
Methyl tert butyl ether ND ug/l 10 --
Tert-Butyl Alcohol ND ug/l 100 --
Tertiary-Amyl Methyl Ether ND ug/l 20 --

ALPLA
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Serial_N0:06281911:44

Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19
Method Blank Analysis
Batch Quality Control
Analytical Method: 128,624.1
Analytical Date: 06/20/19 11:25
Analyst: NLK
Parameter Result Qualifier  Units RL MDL
Volatile Organics by GC/MS - Westborough Lab for sample(s): 01 Batch: WG1251497-4
Acceptance
Surrogate %Recovery Qualifier Criteria
Pentafluorobenzene 104 60-140
Fluorobenzene 110 60-140
4-Bromofluorobenzene 99 60-140
DLPEA,
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Serial_N0:06281911:44

Project Name: NORTHEASTERN UNIV-NAHANT CSiI Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19

Method Blank Analysis
Batch Quality Control

Analytical Method: 128,624.1-SIM
Analytical Date: 06/20/19 11:25
Analyst: NLK
Parameter Result Qualifier  Units RL MDL

Volatile Organics by GC/MS-SIM - Westborough Lab for sample(s): 01 Batch: WG1251505-4

1,4-Dioxane ND ug/l 50 --
Acceptance
Surrogate %Recovery Qualifier Criteria
Fluorobenzene 111 60-140
4-Bromofluorobenzene 106 60-140
DLPEA,
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Serial_N0:06281911:44

Project Name: NORTHEASTERN UNIV-NAHANT CSiI Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19

Method Blank Analysis
Batch Quality Control

Analytical Method: 14,504.1 Extraction Method: EPA 504.1
Analytical Date: 06/25/19 16:33 Extraction Date: ~ 06/25/19 10:15
Analyst: AWS

Parameter Result Qualifier  Units RL MDL

Microextractables by GC - Westborough Lab for sample(s): 01 Batch: WG1252612-1

1,2-Dibromoethane ND ug/l 0.010 -
1,2-Dibromo-3-chloropropane ND ug/l 0.010 --
1,2,3-Trichloropropane ND ug/l 0.030 -

/ALPHA
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Serial_N0:06281911:44

Lab Control Sample Analysis
Batch Quality Control

Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits

Volatile Organics by GC/MS - Westborough Lab Associated sample(s): 01 Batch: WG1251497-3

Methylene chloride 105 - 60-140 - 28
1,1-Dichloroethane 90 - 50-150 - 49
Carbon tetrachloride 100 - 70-130 - 41
1,1,2-Trichloroethane 90 - 70-130 - 45
Tetrachloroethene 100 - 70-130 - 39
1,2-Dichloroethane 105 - 70-130 - 49
1,1,1-Trichloroethane 105 - 70-130 - 36
Benzene 110 - 65-135 - 61
Toluene 100 - 70-130 - 41
Ethylbenzene 95 - 60-140 - 63
Vinyl chloride 110 - 5-195 N 66
1,1-Dichloroethene 120 - 50-150 - 32
cis-1,2-Dichloroethene 100 - 60-140 - 30
Trichloroethene 100 - 65-135 - 48
1,2-Dichlorobenzene 90 - 65-135 - 57
1,3-Dichlorobenzene 90 - 70-130 - 43
1,4-Dichlorobenzene 90 - 65-135 - 57
p/m-Xylene 95 - 60-140 - 30
o-xylene 90 - 60-140 - 30
Acetone 106 - 40-160 - 30
Methyl tert butyl ether 105 - 60-140 N 30
Tert-Butyl Alcohol 120 - 60-140 - 30
Tertiary-Amyl Methyl Ether 100 - 60-140 - 30
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Serial_N0:06281911:44

Lab Control Sample Analysis

. Batch Quality Control
Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits
Volatile Organics by GC/MS - Westborough Lab Associated sample(s): 01 Batch: WG1251497-3
LCS LCSD Acceptance
Surrogate %Recovery  Qual %Recovery  Qual Criteria
Pentafluorobenzene 103 60-140
Fluorobenzene 109 60-140
4-Bromofluorobenzene 96 60-140
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Lab Control Sample Analysis
Batch Quality Control

Serial_N0:06281911:44

Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits
Volatile Organics by GC/MS-SIM - Westborough Lab Associated sample(s): 01 Batch: WG1251505-3
1,4-Dioxane 100 - 60-140 20
LCS LCSD Acceptance
Surrogate %Recovery  Qual %Recovery  Qual Criteria
Fluorobenzene 111 60-140
4-Bromofluorobenzene 101 60-140
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Lab Control Sample Analysis

. Batch Quality Control
Project Name: NORTHEASTERN UNIV-NAHANT CSI

Project Number:  130798-004

LCS LCSD %Recovery
Parameter %Recovery Qual %Recovery Qual Limits

Serial_N0:06281911:44

Lab Number: L1926385

Report Date:

RPD

Qual

06/28/19

RPD
Limits  Column

Microextractables by GC - Westborough Lab Associated sample(s): 01 Batch: WG1252612-2

1,2-Dibromoethane 100 - 80-120
1,2-Dibromo-3-chloropropane 99 - 80-120
1,2,3-Trichloropropane 96 - 80-120
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Serial_N0:06281911:44

Matrix Spike Analysis
Batch Quality Control

Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number: 130798-004 Report Date: 06/28/19
Native MS MS MS MSD MSD Recovery RPD
Parameter Sample  Added Found %Recovery Qual Found %Recovery Qual Limits RPD Qual Limits Column
Microextractables by GC - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1252612-3 QC Sample: L1925203-01 Client ID: MS Sample
1,2-Dibromoethane ND 0.248 0.264 106 80-120 - 20 A
1,2-Dibromo-3-chloropropane ND 0.248 0.251 101 80-120 - 20 A
1,2,3-Trichloropropane ND 0.248 0.274 110 80-120 - 20 A
ALPHA
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SEMIVOLATILES

..........
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Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385

Project Number: 130798-004 Report Date: 06/28/19
SAMPLE RESULTS

Lab ID: L1926385-02 Date Collected: 06/19/19 10:00

Client ID: HA17-B1_2019-0619 Date Received: 06/19/19

Sample Location: NAHANT, MA Field Prep: None

Sample Depth:

Matrix: Water Extraction Method: EPA 625.1
Analytical Method:  129,625.1 Extraction Date: ~ 06/23/19 20:49
Analytical Date: 06/26/19 10:34

Analyst: ALS

Parameter Result Qualifier Units RL MDL Dilution Factor

Semivolatile Organics by GC/MS - Westborough Lab

Bis(2-ethylhexyl)phthalate ND ug/l 2.2 1
Butyl benzyl phthalate ND ug/l 5.0 1
Di-n-butylphthalate ND ug/I 5.0 1
Di-n-octylphthalate ND ugl/l 5.0 1
Diethyl phthalate ND ug/l 5.0 1
Dimethyl phthalate ND ug/l 5.0 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Nitrobenzene-d5 75 42-122
2-Fluorobiphenyl 71 46-121
4-Terphenyl-d14 76 47-138
DLprA
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Serial_N0:06281911:44

Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385

Project Number: 130798-004 Report Date: 06/28/19
SAMPLE RESULTS

Lab ID: L1926385-02 Date Collected: 06/19/19 10:00

Client ID: HA17-B1_2019-0619 Date Received: 06/19/19

Sample Location: NAHANT, MA Field Prep: None

Sample Depth:

Matrix: Water Extraction Method: EPA 625.1
Ana|ytica| Method: 129,625.1-SIM Extraction Date: 06/23/19 20:49
Analytical Date: 06/25/19 14:08

Analyst: CB

Parameter Result Qualifier Units RL MDL Dilution Factor

Semivolatile Organics by GC/MS-SIM - Westborough Lab

Acenaphthene ND ug/l 0.10 1
Fluoranthene 0.14 ug/l 0.10 1
Naphthalene ND ugl/l 0.10 1
Benzo(a)anthracene 0.11 ugl/l 0.10 1
Benzo(a)pyrene ND ugl/l 0.10 1
Benzo(b)fluoranthene 0.11 ugl/l 0.10 1
Benzo(k)fluoranthene ND ugl/l 0.10 1
Chrysene 0.10 ugl/l 0.10 1
Acenaphthylene ND ug/I 0.10 1
Anthracene ND ug/l 0.10 1
Benzo(ghi)perylene ND ug/l 0.10 1
Fluorene ND ug/l 0.10 1
Phenanthrene ND ug/l 0.10 1
Dibenzo(a,h)anthracene ND ug/l 0.10 1
Indeno(1,2,3-cd)pyrene ND ug/l 0.10 1
Pyrene 0.16 ug/l 0.10 1
Pentachlorophenol ND ugl/l 1.0 1
Acceptance
Surrogate % Recovery Qualifier Criteria
2-Fluorophenol 41 25-87
Phenol-d6 28 16-65
Nitrobenzene-d5 77 42-122
2-Fluorobiphenyl 73 46-121
2,4,6-Tribromophenol 68 45-128
4-Terphenyl-d14 72 47-138
£
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Project Name: NORTHEASTERN UNIV-NAHANT CSI

Project Number:  130798-004

Analytical Method: 129,625.1

Analytical Date: 06/26/19 05:18

Analyst: ALS
Parameter

Method Blank Analysis
Batch Quality Control

Result

Qualifier

Units

RL

Serial_N0:06281911:44

Lab Number: L1926385
Report Date: 06/28/19

Extraction Method: EPA 625.1
Extraction Date: 06/23/19 20:49

MDL

Semivolatile Organics by GC/MS - Westborough Lab for sample(s): 02

Bis(2-ethylhexyl)phthalate
Butyl benzyl phthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diethyl phthalate
Dimethyl phthalate

Surrogate

ND
ND
ND
ND
ND
ND

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Batch: WG1252057-1

2.2
5.0
5.0
5.0
5.0
5.0

Acceptance

%Recovery Qualifier Criteria

Nitrobenzene-d5
2-Fluorobiphenyl
4-Terphenyl-d14
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Project Name:

Project Number:  130798-004

NORTHEASTERN UNIV-NAHANT CSI

Method Blank Analysis
Batch Quality Control

Serial_N0:06281911:44

Lab Number:
Report Date:

L1926385
06/28/19

Analytical Method: 129,625.1-SIM Extraction Method: EPA 625.1
Analytical Date: 06/25/19 10:33 Extraction Date: 06/23/19 20:49
Analyst: CB
Parameter Result Qualifier Units RL MDL
Semivolatile Organics by GC/MS-SIM - Westborough Lab for sample(s): 02 Batch: WG1252058-1
Acenaphthene ND ug/l 0.10 -
Fluoranthene ND ug/l 0.10 -
Naphthalene ND ug/l 0.10 -
Benzo(a)anthracene ND ug/l 0.10 -
Benzo(a)pyrene ND ug/l 0.10 -
Benzo(b)fluoranthene ND ug/l 0.10 -
Benzo(k)fluoranthene ND ug/l 0.10 -
Chrysene ND ug/l 0.10 -
Acenaphthylene ND ug/l 0.10 -
Anthracene ND ug/l 0.10 -
Benzo(ghi)perylene ND ug/l 0.10 -
Fluorene ND ug/l 0.10 -
Phenanthrene ND ug/l 0.10 -
Dibenzo(a,h)anthracene ND ug/l 0.10 -
Indeno(1,2,3-cd)pyrene ND ug/l 0.10 -
Pyrene ND ug/l 0.10 -
Pentachlorophenol ND ug/l 1.0 -
Acceptance
Surrogate %Recovery Qualifier Criteria
2-Fluorophenol 50 25-87
Phenol-d6 34 16-65
Nitrobenzene-d5 86 42-122
2-Fluorobiphenyl 80 46-121
2,4,6-Tribromophenol 71 45-128
4-Terphenyl-d14 75 47-138
DLk
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Lab Control Sample Analysis

Batch Quality Control

Serial_N0:06281911:44

Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits
Semivolatile Organics by GC/MS - Westborough Lab Associated sample(s): 02 Batch: WG1252057-2
Bis(2-ethylhexyl)phthalate 102 29-137 82
Butyl benzyl phthalate 108 1-140 60
Di-n-butylphthalate 102 8-120 47
Di-n-octylphthalate 107 19-132 69
Diethyl phthalate 89 1-120 100
Dimethyl phthalate 104 1-120 183
LCS LCSD Acceptance
Surrogate %Recovery  Qual %Recovery  Qual Criteria
Nitrobenzene-d5 96 42-122
2-Fluorobiphenyl 93 46-121
4-Terphenyl-d14 88 47-138
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Serial_N0:06281911:44

Lab Control Sample Analysis
Batch Quality Control

Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits

Semivolatile Organics by GC/MS-SIM - Westborough Lab Associated sample(s): 02 Batch: WG1252058-3

Acenaphthene 85 - 60-132 - 30
Fluoranthene 98 - 43-121 - 30
Naphthalene 84 - 36-120 - 30
Benzo(a)anthracene 95 - 42-133 - 30
Benzo(a)pyrene 94 - 32-148 - 30
Benzo(b)fluoranthene 90 - 42-140 N 30
Benzo(k)fluoranthene 90 - 25-146 - 30
Chrysene 90 - 44-140 - 30
Acenaphthylene 87 - 54-126 - 30
Anthracene 98 - 43-120 - 30
Benzo(ghi)perylene 92 - 1-195 N 30
Fluorene 85 - 70-120 - 30
Phenanthrene 95 - 65-120 - 30
Dibenzo(a,h)anthracene 93 - 1-200 - 30
Indeno(1,2,3-cd)pyrene 94 - 1-151 - 30
Pyrene 100 - 70-120 N 30
Pentachlorophenol 68 - 38-152 - 30
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Project Name:

NORTHEASTERN UNIV-NAHANT CSI

Lab Control Sample Analysis

Batch Quality Control

Serial_N0:06281911:44

Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits
Semivolatile Organics by GC/MS-SIM - Westborough Lab Associated sample(s): 02 Batch: WG1252058-3
LCS LCSD Acceptance
Surrogate %Recovery  Qual %Recovery  Qual Criteria
2-Fluorophenol 56 25-87
Phenol-d6 40 16-65
Nitrobenzene-d5 89 42-122
2-Fluorobiphenyl 80 46-121
2,4,6-Tribromophenol 75 45-128
4-Terphenyl-d14 87 47-138
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PCBS
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Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385

Project Number:  130798-004 Report Date: 06/28/19
SAMPLE RESULTS

Lab ID: L1926385-02 Date Collected: 06/19/19 10:00

Client ID: HA17-B1_2019-0619 Date Received: 06/19/19

Sample Location: NAHANT, MA Field Prep: None

Sample Depth:

Matrix: Water Extraction Method: EPA 608.3
Analytical Method: 127,608.3 Extraction Date:  06/24/19 07:05
Analytical Date: 06/25/19 21:57 Cleanup Method: EPA 3665A
Analyst: WR Cleanup Date: 06/24/19

Cleanup Method: EPA 3660B
Cleanup Date: 06/24/19

Parameter Result Qualifier Units RL MDL Dilution Factor Column

Polychlorinated Biphenyls by GC - Westborough Lab

Aroclor 1016 ND ug/l 0.250 1 A
Aroclor 1221 ND ug/l 0.250 1 A
Aroclor 1232 ND ug/I 0.250 1 A
Aroclor 1242 ND ug/I 0.250 1 A
Aroclor 1248 ND ugl/l 0.250 1 A
Aroclor 1254 ND ugl/l 0.250 1 A
Aroclor 1260 ND ugl/l 0.200 1 A
Acceptance
Surrogate % Recovery Qualifier Criteria Column
2,4,5,6-Tetrachloro-m-xylene 79 37-123 B
Decachlorobiphenyl 85 38-114 B
2,4,5,6-Tetrachloro-m-xylene 77 37-123 A
Decachlorobiphenyl 79 38-114 A
OLHA,
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Project Name: NORTHEASTERN UNIV-NAHANT CSI
Project Number:  130798-004

Method Blank Analysis
Batch Quality Control

Analytical Method: 127,608.3
Analytical Date: 06/25/19 20:43
Analyst: WR
Parameter Result Qualifier Units

Serial_N0:06281911:44

Lab Number:
Report Date:

Extraction Method:

Extraction Date:

Cleanup Method:

Cleanup Date:

Cleanup Method:

Cleanup Date:

RL

MDL

L1926385
06/28/19

EPA 608.3
06/24/19 07:05
EPA 3665A
06/24/19

EPA 3660B
06/24/19

Column

Polychlorinated Biphenyls by GC - Westborough Lab for sample(s):

02 Batch: WG1252123-1

0.250
0.250
0.250
0.250
0.250
0.250
0.200

%Recovery Qualifier

> >» >» » » > >

Acceptance

Criteria Column

Aroclor 1016 ND ug/l
Aroclor 1221 ND ug/l
Aroclor 1232 ND ug/l
Aroclor 1242 ND ug/l
Aroclor 1248 ND ug/l
Aroclor 1254 ND ug/l
Aroclor 1260 ND ug/l
Surrogate
2,4,5,6-Tetrachloro-m-xylene 79
Decachlorobiphenyl 88
2,4,5,6-Tetrachloro-m-xylene 78
Decachlorobiphenyl 80
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Lab Control Sample Analysis
Batch Quality Control

Serial_N0:06281911:44

Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19
LCS LCSD %Recovery RPD
Parameter %Recovery Qual %Recovery Qual Limits RPD Qual Limits  Column
Polychlorinated Biphenyls by GC - Westborough Lab Associated sample(s): 02 Batch: WG1252123-2
Aroclor 1016 87 - 50-140 36
Aroclor 1260 80 - 8-140 38
LCS LCSD Acceptance
Surrogate %Recovery  Qual %Recovery Qual Criteria Column
2,4,5,6-Tetrachloro-m-xylene 80 37-123 B
Decachlorobiphenyl 86 38-114 B
2,4,5,6-Tetrachloro-m-xylene 80 37-123 A
Decachlorobiphenyl 81 38-114 A
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METALS
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Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385

Project Number:  130798-004 Report Date: 06/28/19
SAMPLE RESULTS

Lab ID: L1926385-01 Date Collected: 06/18/19 12:00

Client ID: HA17-B1_2019-0618 Date Received: 06/18/19

Sample Location:  NAHANT, MA Field Prep: Refer to COC

Sample Depth:

Matrix: Water
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
Total Metals - Mansfield Lab
Antimony, Total ND mg/| 0.00400  -- 1 06/26/19 12:16 06/26/19 17:11 EPA 3005A  3,200.8 AM
Arsenic, Total 0.01279 mg/| 0.00100 - 1 06/26/19 12:16 06/26/19 17:11 EPA 3005A  3,200.8 AM
Cadmium, Total 0.00041 mg/l 0.00020 - 1 06/26/19 12:16 06/26/19 17:11 EPA 3005A  3,200.8 AM
Chromium, Total 0.2688 mg/l 0.00100 - 1 06/26/19 12:16 06/26/19 17:11 EPA 3005A  3,200.8 AM
Copper, Total 0.5925 mg/l 0.00100  -- 1 06/26/19 12:16 06/26/19 17:11 EPA 3005A  3,200.8 AM
Iron, Total 201 mg/l 0.050 - 1 06/26/19 12:16 06/26/19 19:53 EPA 3005A  19,200.7 AB
Lead, Total 0.05552 mg/| 0.00100 - 1 06/27/19 14:30 06/28/19 07:01 EPA 3005A  3,200.8 MG
Mercury, Total ND mg/| 0.00020 -- 1 06/24/19 16:07 06/24/19 19:39 EPA 245.1 3,245.1 EA
Nickel, Total 0.3217 mg/l 0.00200 - 1 06/26/19 12:16 06/26/19 17:11 EPA 3005A  3,200.8 AM
Selenium, Total 0.02129 mg/l 0.00500 - 1 06/26/19 12:16 06/26/19 17:11 EPA 3005A  3,200.8 AM
Silver, Total 0.2285 mg/l 0.00200 - 5 06/26/19 12:16 06/26/19 16:48 EPA 3005A  3,200.8 AM
Zinc, Total 0.8159 mg/l 0.01000  -- 1 06/26/19 12:16 06/26/19 17:11 EPA 3005A  3,200.8 AM
Total Hardness by SM 2340B - Mansfield Lab
Hardness 834 mg/l 0.660 NA 1 06/26/19 12:16 06/26/19 19:53 EPA 3005A  19,200.7 AB
General Chemistry - Mansfield Lab
Chromium, Trivalent 0.269 mg/l 0.010 - 1 06/26/19 17:11 NA 107,-
ALPHA
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Serial_N0:06281911:44
Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: 11926385
Project Number: 130798-004 Report Date: 06/28/19

Method Blank Analysis
Batch Quality Control

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

Total Metals - Mansfield Lab for sample(s): 01 Batch: WG1252370-1

Mercury, Total ND mg/l 0.0002 -- 1 06/24/19 16:07  06/24/19 19:25 3,245.1 EA

Prep Information

Digestion Method: EPA 245.1

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

Total Metals - Mansfield Lab for sample(s): 01 Batch: WG1253222-1

Iron, Total ND mg/l 0.050 -- 1 06/26/19 12:16 06/26/19 17:40  19,200.7 AB

Prep Information

Digestion Method: EPA 3005A

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

Total Hardness by SM 2340B - Mansfield Lab for sample(s): 01 Batch: WG1253222-1

Hardness 0.882 mg/l 0.660 NA 1 06/26/19 12:16 06/26/19 17:40  19,200.7 AB

Prep Information

Digestion Method: EPA 3005A

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

Total Metals - Mansfield Lab for sample(s): 01 Batch: WG1253246-1

Antimony, Total ND mg/l 0.00400 - 1 06/26/19 12:16 06/27/19 09:04  3,200.8 AM
Arsenic, Total ND mg/l 0.00100 -- 1 06/26/19 12:16  06/27/19 09:04 3,200.8 AM
Cadmium, Total ND mg/l 0.00020 -- 1 06/26/19 12:16  06/27/19 09:04 3,200.8 AM
Chromium, Total ND mg/l 0.00100 - 1 06/26/19 12:16 06/27/19 09:04  3,200.8 AM
Copper, Total ND mg/l 0.00100 - 1 06/26/19 12:16 06/27/19 09:04  3,200.8 AM
ALPHA
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Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: 11926385
Project Number: 130798-004 Report Date: 06/28/19

Method Blank Analysis
Batch Quality Control

Lead, Total 0.00370 mg/l 0.00100 - 1 06/26/19 12:16  06/27/19 09:04  3,200.8 AM
Nickel, Total ND mg/l 0.00200 - 1 06/26/19 12:16 06/27/19 09:04  3,200.8 AM
Selenium, Total ND mg/l 0.00500 - 1 06/26/19 12:16 06/27/19 09:04  3,200.8 AM
Silver, Total ND mg/l 0.00040 - 1 06/26/19 12:16  06/27/19 09:04  3,200.8 AM
Zinc, Total ND mg/l 0.01000 -- 1 06/26/19 12:16  06/27/19 09:04  3,200.8 AM

Prep Information

Digestion Method: EPA 3005A

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

Total Metals - Mansfield Lab for sample(s): 01 Batch: WG1253975-1

Lead, Total ND mg/l 0.00100 - 1 06/27/19 14:30 06/28/19 05:48  3,200.8 MG

Prep Information

Digestion Method: EPA 3005A

AAAAAAAAAA

Page 35 of 67



Serial_N0:06281911:44

Lab Control Sample Analysis
Batch Quality Control

Project Name: NORTHEASTERN UNIV-NAHANT CSlI Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19
LCS LCSD %Recovery
Parameter %Recovery  Qual %Recovery Qual Limits RPD Qual RPD Limits

Total Metals - Mansfield Lab Associated sample(s): 01 Batch: WG1252370-2

Mercury, Total 109 - 85-115

Total Metals - Mansfield Lab Associated sample(s): 01 Batch: WG1253222-2

Iron, Total 108 - 85-115

Total Hardness by SM 2340B - Mansfield Lab Associated sample(s): 01 Batch: WG1253222-2

Hardness 103 - 85-115

Total Metals - Mansfield Lab Associated sample(s): 01 Batch: WG1253246-2

Antimony, Total 88 - 85-115
Arsenic, Total 104 - 85-115
Cadmium, Total 104 - 85-115
Chromium, Total 103 - 85-115
Copper, Total 97 - 85-115
Lead, Total 109 - 85-115
Nickel, Total 105 - 85-115
Selenium, Total 102 - 85-115
Silver, Total 107 - 85-115
Zinc, Total 109 - 85-115
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Lab Control Sample Analysis
Batch Quality Control

Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19
LCS LCSD %Recovery
Parameter %Recovery %Recovery Limits RPD RPD Limits

Total Metals - Mansfield Lab Associated sample(s): 01 Batch: WG1253975-2

Lead, Total 102 - 85-115

Page 37 of 67
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Matrix Spike Analysis
Batch Quality Control

Serial_N0:06281911:44

Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number: 130798-004 Report Date: 06/28/19
Native MS MS MS MSD MSD Recovery RPD
Parameter Sample  Added Found 9%Recovery Qual Found  oRecovery Qual Limits RPD Qual Limits
Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1252370-3 QC Sample: L1926617-01 Client ID: MS Sample
Mercury, Total 0.00031 0.005 0.0055 104 70-130 20

Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1252370-5 QC Sample: L1926698-01

Mercury, Total ND 0.005 0.00490 98

Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1253222-3 QC Sample: L1925578-01

Iron, Total 3.21 1 4.20 99

Total Hardness by SM 2340B - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1253222-3

Hardness 118 66.2 180 94

Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1253222-7 QC Sample: L1926034-01

Iron, Total ND 1 1.10 110

Total Hardness by SM 2340B - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1253222-7

Hardness 296B 66.2 291 0 Q
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Client ID: MS Sample

70-130 20

Client ID: MS Sample

75-125 20

QC Sample: L1925578-01 Client ID: MS Sample

75-125 20

Client ID: MS Sample

75-125 20

QC Sample: L1926034-01 Client ID: MS Sample

75-125 20
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Serial_N0:06281911:44

Matrix Spike Analysis
Batch Quality Control

Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number: 130798-004 Report Date: 06/28/19
Native MS MS MS MSD MSD Recovery RPD
Parameter Sample Added Found %Recovery Found %Recovery Limits RPD Limits

Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1253246-3 QC Sample: L1925578-01 Client ID: MS Sample

Antimony, Total ND 0.5 0.5604 112 - - 70-130 - 20
Arsenic, Total 0.00515 0.12 0.1265 101 - - 70-130 - 20
Cadmium, Total ND 0.051 0.05513 108 B - 70-130 - 20
Chromium, Total 0.0017 0.2 0.1962 97 B - 70-130 - 20
Copper, Total 0.01094 0.25 0.2516 96 - - 70-130 - 20
Lead, Total ND 0.51 0.5663 111 - - 70-130 - 20
Nickel, Total 0.0020 0.5 0.4913 98 - - 70-130 - 20
Selenium, Total ND 0.12 0.1240 103 - - 70-130 - 20
Silver, Total ND 0.05 0.05283 106 - - 70-130 - 20
Zinc, Total 0.01968 0.5 0.5594 108 - - 70-130 - 20

Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1253975-3 QC Sample: L1925578-02 Client ID: MS Sample

Lead, Total 0.00105 0.51 0.4678 92 - - 70-130 - 20
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Lab Duplicate Analysis

Project Name:  NORTHEASTERN UNIV-NAHANT CSI Batch Quality Control Lab Number: 11926385
Project Number:  130798-004 Report Date: 06/28/19
Parameter Native Sample Duplicate Sample Units RPD Qual RPD Limits
Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1252370-4 QC Sample: L1926617-01 Client ID: DUP Sample
Mercury, Total 0.00031 0.0005 mgl/l 42 Q 20
Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1252370-6 QC Sample: L1926698-01 Client ID: DUP Sample
Mercury, Total ND ND mg/l NC 20
Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1253222-4 QC Sample: L1925578-01 Client ID: DUP Sample
Iron, Total 3.21 3.17 mgl/l 1 20
Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1253222-8 QC Sample: L1926034-01 Client ID: DUP Sample
Iron, Total ND ND mg/l NC 20
Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1253246-4 QC Sample: L1925578-01 Client ID: DUP Sample
Arsenic, Total 0.00515 0.00497 mgl/l 4 20
Copper, Total 0.01094 0.01093 mg/l 0 20
Zinc, Total 0.01968 0.01924 mg/l 2 20
Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1253975-4 QC Sample: L1925578-02 Client ID: DUP Sample
Lead, Total 0.00105 0.00113 mgl/l 7 20
ALPHA
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INORGANICS
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MISCELLANEOUS
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Project Name:

Project Number:

Lab ID:
Client ID:

NORTHEASTERN UNIV-NAHANT CSI
130798-004

SAMPLE RESULTS

L1926385-01
HA17-B1_2019-0618

Serial_N0:06281911:44

Lab Number: 11926385
Report Date: 06/28/19

Date Collected:  06/18/19 12:00
Date Received: 06/18/19

Sample Location: NAHANT, MA Field Prep: Refer to COC

Sample Depth:

Matrix: Water

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

General Chemistry - Westborough Lab
Solids, Total Suspended 77. mg/l 5.0 NA 1 06/20/19 12:45 121,2540D DR
Cyanide, Total ND mg/l 0.005 1 06/19/19 11:50 06/19/19 15:00 121,4500CN-CE LH
Chlorine, Total Residual ND mg/l 0.02 1 06/19/19 00:56 121,4500CL-D DS
Nitrogen, Ammonia 0.755 mg/l 0.750 10 06/20/19 17:05 06/20/19 21:30 121,4500NH3-BH AT
TPH, SGT-HEM ND mg/l 4.00 1 06/20/19 16:00 06/20/19 22:00 74,1664A ML
Phenolics, Total ND mg/l 0.030 1 06/20/19 05:30 06/21/19 07:17 4,420.1 GD
Chromium, Hexavalent ND mg/l 0.010 1 06/18/19 22:00 06/18/19 22:19 1,7196A JW
Anions by lon Chromatography - Westborough Lab
Chloride 55.7 mg/l 25.0 50 06/22/19 10:23 44,300.0 JT
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Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number: 130798-004 Report Date: 06/28/19
Method Blank Analysis
Batch Quality Control
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor Prepared Analyzed Method  Analyst
General Chemistry - Westborough Lab for sample(s): 01 Batch: WG1250131-1
Chromium, Hexavalent ND mg/l 0.010 1 06/18/19 22:00 06/18/19 22:18 1,7196A JW
General Chemistry - Westborough Lab for sample(s): 01 Batch: WG1250169-1
Chlorine, Total Residual ND mgl 0.02 1 06/19/19 00:56  121,4500CL-D DS
General Chemistry - Westborough Lab for sample(s): 01 Batch: WG1250400-1
Cyanide, Total ND mg/l 0.005 1 06/19/19 11:50  06/19/19 14:39  121,4500CN-CE LH
General Chemistry - Westborough Lab for sample(s): 01 Batch: WG1250755-1
Phenolics, Total ND mg/l 0.030 1 06/20/19 05:30  06/21/19 07:15 4,420.1 GD
General Chemistry - Westborough Lab for sample(s): 01 Batch: WG1250779-1
Solids, Total Suspended ND mg/l 5.0 NA 1 06/20/19 12:45 121,2540D DR
General Chemistry - Westborough Lab for sample(s): 01 Batch: WG1250961-1
Nitrogen, Ammonia ND mg/l 0.075 1 06/20/19 17:05 06/20/19 21:11 121,4500NH3-BH AT
General Chemistry - Westborough Lab for sample(s): 01 Batch: WG1251095-1
TPH, SGT-HEM ND mg/l 4.00 1 06/20/19 16:00 06/20/19 22:00 74,1664A ML
Anions by lon Chromatography - Westborough Lab for sample(s): 01 Batch: WG1251867-1
Chloride ND mg/! 0.500 1 06/22/19 11:39 44,300.0 JT
ALPHA
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Project Name: NORTHEASTERN UNIV-NAHANT CSI
Project Number:  130798-004

Lab Control Sample Analysis

Batch Quality Control

Serial_N0:06281911:44

Lab Number: L1926385
Report Date: 06/28/19

LCS LCSD %Recovery

Parameter %Recovery  Qual %Recovery Qual Limits RPD Qual RPD Limits
General Chemistry - Westborough Lab Associated sample(s): 01 Batch: WG1250131-2

Chromium, Hexavalent 103 85-115 20
General Chemistry - Westborough Lab Associated sample(s): 01 Batch: WG1250169-2

Chlorine, Total Residual 92 90-110
General Chemistry - Westborough Lab Associated sample(s): 01  Batch: WG1250400-2

Cyanide, Total 96 90-110
General Chemistry - Westborough Lab Associated sample(s): 01 Batch: WG1250755-2

Phenolics, Total 105 70-130
General Chemistry - Westborough Lab Associated sample(s): 01 Batch: WG1250961-2

Nitrogen, Ammonia 100 80-120 20
General Chemistry - Westborough Lab Associated sample(s): 01 Batch: WG1251095-2

TPH 78 64-132 34

Anions by lon Chromatography - Westborough Lab Associated sample(s): 01 Batch: WG1251867-2

Chloride 100
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Serial_N0:06281911:44

Matrix Spike Analysis
Batch Quality Control

Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number: 130798-004 Report Date: 06/28/19
Native MS MS MS MSD MSD Recovery RPD
Parameter Sample  Added Found 9%Recovery Qual Found  oRecovery Qual Limits RPD Qual Limits

General Chemistry - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1250131-4 QC Sample: L1926385-01 Client ID: HA17-B1_2019-0618

Chromium, Hexavalent ND 0.1 0.099 99 - - 85-115 - 20

General Chemistry - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1250169-3 QC Sample: L1926385-01 Client ID: HA17-B1 2019-0618

Chlorine, Total Residual ND 0.25 0.30 120 - - 80-120 - 20

General Chemistry - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1250400-4 QC Sample: L1926348-01 Client ID: MS Sample

Cyanide, Total ND 0.2 0.206 103 - - 90-110 - 30

General Chemistry - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1250755-4 QC Sample: L1926698-01 Client ID: MS Sample

Phenolics, Total ND 0.4 0.39 97 - - 70-130 - 20

General Chemistry - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1250961-4 QC Sample: L1926609-05 Client ID: MS Sample

Nitrogen, Ammonia 0.218 4 3.79 89 - - 80-120 - 20

General Chemistry - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1251095-4 QC Sample: L1926510-06 Client ID: MS Sample

TPH ND 20 15.9 80 - - 64-132 - 34

Anions by lon Chromatography - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1251867-3 QC Sample: L1925968-01 Client ID: MS
Sample

Chloride 14.1 4 175 88 Q - - 90-110 - 18
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Lab Duplicate Analysis

Project Name:  NORTHEASTERN UNIV-NAHANT CSI Batch Quality Control Lab Number: 11926385
Project Number:  130798-004 Report Date: 06/28/19
Parameter Native Sample Duplicate Sample Units RPD Qual RPD Limits

General Chemistry - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1250131-3 QC Sample: L1926385-01 Client ID: HA17-B1_2019-0618

Chromium, Hexavalent ND ND mg/l NC 20

General Chemistry - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1250169-4 QC Sample: L1926385-01 Client ID: HA17-B1_2019-0618

Chlorine, Total Residual ND ND mg/l NC 20

General Chemistry - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1250400-3 QC Sample: L1926348-01 Client ID: DUP Sample

Cyanide, Total ND ND mg/l NC 30

General Chemistry - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1250755-3 QC Sample: L1926698-01 Client ID: DUP Sample

Phenolics, Total ND ND mg/l NC 20

General Chemistry - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1250779-2 QC Sample: L1926356-05 Client ID: DUP Sample

Solids, Total Suspended 72 72 mg/l 0 29

General Chemistry - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1250961-3 QC Sample: L1926609-05 Client ID: DUP Sample

Nitrogen, Ammonia 0.218 0.227 mg/l 4 20

General Chemistry - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1251095-3 QC Sample: L1926510-03 Client ID: DUP Sample

TPH ND ND mg/l NC 34

Anions by lon Chromatography - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1251867-4 QC Sample: L1925968-01 Client ID: DUP
Sample

Chloride 141 14.0 mg/l 1 18
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Project Name:

Were project specific reporting limits specified?

NORTHEASTERN UNIV-NAHANT CSI
Project Number: 130798-004

Cooler Information

Cooler
A

B

Custody Seal
Absent

Absent

Container Information

Container ID

L1926385-01A

L1926385-01A1
L1926385-01A2
L1926385-01A3
L1926385-01B

L1926385-01B1
L1926385-01B2
1L1926385-01B3

L1926385-01C

L1926385-01C1
1L1926385-01C2
L1926385-01C3
L1926385-01D
L1926385-01E
L1926385-01F
L1926385-01G
1L1926385-01H
L1926385-01I
1L1926385-01J

1L1926385-01K
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Container Type

Vial Na2S203 preserved
Vial Na2S203 preserved
Vial Na2S203 preserved
Vial HCI preserved

Vial Na2S203 preserved
Vial Na2S203 preserved
Vial Na2S203 preserved
Vial HCI preserved

Plastic 120ml HNO3 preserved

Vial Na2S203 preserved

Vial Na2S203 preserved

Vial HCI preserved

Plastic 120ml HNO3 preserved
Plastic 250mI NaOH preserved
Plastic 250ml NaOH preserved
Plastic 950ml unpreserved
Plastic 950ml unpreserved
Amber 950ml H2SO4 preserved
Amber 1000ml HCI preserved

Amber 1000ml HCI preserved

Sample Receipt and Container Information

YES

Initial

Cooler pH

NA
NA
NA
NA
NA
NA
NA
NA

> >» >» » » » > > >

<2

NA
NA
NA
<2
>12

>12

<2
NA

> » >» » » » » » > >» >

NA

Final

pH

<2

<2
>12

>12

<2

Temp

deg C Pres Seal

3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8

3.8

3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8

< < < < < < =< < <

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

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_No0:06281911:44
Lab Number: L1926385
Report Date: 06/28/19

Analysis(*)

504(14)
624.1-RGP(7)

624.1-SIM-RGP(7)

SUB-ETHANOL(14)

504(14)

624.1-RGP(7)

624.1-SIM-RGP(7)

SUB-ETHANOL(14)
CD-2008T(180),NI-2008T(180),ZN-
2008T(180),CU-2008T(180),FE-
UI(180),HARDU(180),AG-2008T(180),AS-

2008T(180),HG-U(28),SE-2008T(180),CR-
2008T(180),PB-2008T(180),SB-2008T(180)

624.1-RGP(7)

624.1-SIM-RGP(7)
SUB-ETHANOL(14)
HOLD-METAL-DISSOLVED(180)
TCN-4500(14)
HOLD-WETCHEM)()
CL-300(28),HEXCR-7196(1), TRC-4500(1)
TSS-2540(7)

TPHENOL-420(28)
TPH-1664(28)

TPH-1664(28)
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Serial_N0:06281911:44

Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number: 130798-004 Report Date: 06/28/19
Container Information Initial  Final Temp Frozen
Container ID  Container Type Cooler pH pH  degC Ppres Seal Date/Time Analysis(¥)
L1926385-01L Plastic 500ml H2SO4 preserved A <2 <2 3.8 Y Absent NH3-4500(28)
L1926385-02A Amber 1000m| Na2S203 B 7 7 3.1 Y  Absent PCB-608.3(7)
11926385-02B Amber 1000ml Na2S203 B 7 7 3.1 Y  Absent PCB-608.3(7)
L1926385-02C Amber 1000m| Na2S203 B 7 7 3.1 Y  Absent 625.1-RGP(7)
L1926385-02D Amber 1000m| Na2S203 B 7 7 31 Y  Absent 625.1-RGP(7)
L1926385-02E Amber 1000ml Na2S203 B 7 7 3.1 Y Absent 625.1-SIM-RGP(7)
L1926385-02F Amber 1000m| Na2S203 B 7 7 3.1 Y  Absent 625.1-SIM-RGP(7)
Page 48 of 67 *Values in parentheses indicate holding time in days
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Serial_N0:06281911:44

Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385

Project Number:  130798-004 Report Date: 06/28/19
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.

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; athough the RPD value will be provided in the report.

SRM - Standard Reference Materiad: A reference sample of aknown or certified value that is of the same or similar matrix asthe
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.

Footnotes

Report Format:  Data Usability Report

ALPLHA
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Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385
Project Number:  130798-004 Report Date: 06/28/19
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 |nformation 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.

PFAS Total: With respect to PFAS analyses, the 'PFAS, Tota (5)' result is defined as the summation of results for: PFHpA, PFHXS, PFOA,
PFNA and PFOS. If a'Total' result is requested, the results of itsindividual components will also be reported.

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 Condensation Product”.

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 analyte 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 applies to field samples that have detectable concentrations
of the analyte.

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

- 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 Identified Compounds (TICs), where
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. (Metalsonly.)

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

ALPLHA

AT e AL
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Project Name:
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NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926385

Project Number: 130798-004 Report Date: 06/28/19

14

19

44

74

107

121

127

128

129

Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing

REFERENCES

Test Methods for Evaluating Solid Waste: Physical/Chemical Methods. EPA SW-846.
Third Edition. Updates | - IV, 2007.

Methods for the Determination of Metals in Environmental Samples, Supplement I.
EPA/600/R-94/111. May 1994.

Methods for Chemical Analysis of Water and Wastes. EPA 600/4-79-020. Revised
March 1983.

Methods for the Determination of Organic Compounds in Finished Drinking Water and
Raw Source Water. EPA/600/4-88/039, Revised July 1991.

Inductively Coupled Plasma Atomic Emission Spectrometric Method for Trace Element
Analysis of Water and Wastes. Appendix C, Part 136, 40 CFR (Code of Federal
Regulations). July 1, 1999 edition.

Methods for the Determination of Inorganic Substances in Environmental Samples,
EPA/600/R-93/100, August 1993.

Method 1664,Revision A: N-Hexane Extractable Material (HEM; Oil & Grease) and
Silica Gel Treated N-Hexane Extractable Material (SGT-HEM; Non-polar Material) by
Extraction and Gravimetry, EPA-821-R-98-002, February 1999.

Alpha Analytical - In-house calculation method.

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

Method 608.3: Organochlorine Pesticides and PCBs by GC/HSD, EPA 821-R-16-009,
December 2016.

Method 624.1: Purgeables by GC/MS, EPA 821-R-16-008, December 2016.

Method 625.1: Base/Neutrals and Acids by GC/MS, EPA 821-R-16-007, December
2016.

LIMITATION OF LIABILITIES

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.

Page 51 of 67
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Alpha Analytical, Inc. ID No.:17873
Facility: Company-wide Revision 12
Department: Quality Assurance Published Date: 10/9/2018 4:58:19 PM
Title: Certificate/Approval Program Summary Page 1 of 1

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

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

EPA 8270D: NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.

EPA 6860: SCM: Perchlorate

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

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 I, 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-Qil.

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

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.

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, Sb, 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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&% eurofins

Environment Testing
TestAmerica

ANALYTICAL REPORT

Eurofins TestAmerica, Nashville
2960 Foster Creighton Drive
Nashville, TN 37204

Tel: (615)726-0177

Laboratory Job ID: 490-176142-1
Client Project/Site: L1926385

For:

Alpha Analytical Inc

145 Flanders Road

Westborough, Massachusetts 01581-1019

Attn: Melissa Gulli

Authorized for release by:

6/21/2019 3:39:30 PM

Ken Hayes, Project Manager I
(615)301-5035
ken.hayes@testamericainc.com

P :
Review your project
results through

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.

.
Visit us at:
www.testamericainc.com


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.testamericainc.com
mailto:ken.hayes@testamericainc.com
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Sample Summary

Client: Alpha Analytical Inc Job ID: 490-176142-1
Project/Site: L1926385

Lab Sample ID Client Sample ID Matrix Collected Received Asset ID .
490-176142-1 HA17-B1_2019-0618 Water 06/18/19 12:00 06/20/19 11:45

Eurofins TestAmerica, Nashville
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Case Narrative

Client: Alpha Analytical Inc Job ID: 490-176142-1
Project/Site: L1926385

Job ID: 490-176142-1
Laboratory: Eurofins TestAmerica, Nashville

Narrative

Job Narrative
490-176142-1

Comments
No additional comments.

Receipt
The sample was received on 6/20/2019 11:45 AM; the sample arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 2.1° C.

GC Semi VOA
Method 1671A: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with
analytical batch 490-602893.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica, Nashville
Page 58 of 67 Page 4 of 13 6/21/2019
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Definitions/Glossary

Client: Alpha Analytical Inc
Project/Site: L1926385

Job ID: 490-176142-1

Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

joi
%R
CFL
CNF
DER
Dil Fac
DL
DL, RA, RE, IN
DLC
EDL
LOD
LOQ
MDA
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Page 59 of 67

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains No Free Liquid

Duplicate Error Ratio (normalized absolute difference)

Dilution Factor

Detection Limit (DoD/DOE)

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision Level Concentration (Radiochemistry)

Estimated Detection Limit (Dioxin)

Limit of Detection (DoD/DOE)

Limit of Quantitation (DoD/DOE)

Minimum Detectable Activity (Radiochemistry)

Minimum Detectable Concentration (Radiochemistry)

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not Detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative Error Ratio (Radiochemistry)

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, Nashville

Page 5 of 13
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Client Sample Results

Client: Alpha Analytical Inc Job ID: 490-176142-1
Project/Site: L1926385

Client Sample ID: HA17-B1_2019-0618 Lab Sample ID: 490-176142-1
Date Collected: 06/18/19 12:00 Matrix: Water

Date Received: 06/20/19 11:45

Method: 1671A - Ethanol (GC/FID)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Ethanol ND 2000 500 ug/L n 06/21/19 11:53 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac E
Isopropyl acetate (Surr) 91 70-130 06/21/19 11:53 1

Eurofins TestAmerica, Nashville
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QC Sample Results

Client: Alpha Analytical Inc
Project/Site: L1926385

Job ID: 490-176142-1

Method: 1671A - Ethanol (GC/FID)

Lab Sample ID: MB 490-602893/4 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 602893
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Ethanol ND 2000 500 ug/L B 06/21/19 11:11 1
MB MB
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
Isopropyl acetate (Surr) 79 70-130 06/21/19 11:11 1
Lab Sample ID: LCS 490-602893/5 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 602893
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Ethanol 40200 50440 ug/L o 125 70-130
LCS LCS
Surrogate %Recovery Qualifier Limits
Isopropyl acetate (Surr) 93 70-130
Lab Sample ID: LCSD 490-602893/6 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 602893
Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Ethanol 40200 47740 ug/L o 119 70-130 6 20
LCSD LCSD
Surrogate %Recovery Qualifier Limits
Isopropyl acetate (Surr) 90 70-130
Eurofins TestAmerica, Nashville
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QC Association Summary

Client: Alpha Analytical Inc
Project/Site: L1926385

Serial_N0:06281911:44

Job ID: 490-176142-1

GC VOA
Analysis Batch: 602893
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-176142-1 HA17-B1_2019-0618 Total/NA Water 1671A
MB 490-602893/4 Method Blank Total/NA Water 1671A
LCS 490-602893/5 Lab Control Sample Total/NA Water 1671A
LLCSD 490-602893/6 Lab Control Sample Dup Total/NA Water 1671A
Eurofins TestAmerica, Nashville
Page 8 of 13 6/21/2019
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Lab Chronicle
Client: Alpha Analytical Inc Job ID: 490-176142-1
Project/Site: L1926385
Client Sample ID: HA17-B1_2019-0618 Lab Sample ID: 490-176142-1
Date Collected: 06/18/19 12:00 Matrix: Water
Date Received: 06/20/19 11:45
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis 1671A 1 602893 06/21/19 11:53 ZXS TAL NSH

Laboratory References:

TAL NSH = Eurofins TestAmerica, Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177

Page 63 of 67
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Client: Alpha Analytical Inc
Project/Site: L1926385

Method Summary

Serial_N0:06281911:44

Job ID: 490-176142-1

Method Method Description

Protocol Laboratory

1671A Ethanol (GC/FID)

Protocol References:
EPA = US Environmental Protection Agency

Laboratory References:

EPA TAL NSH

TAL NSH = Eurofins TestAmerica, Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177

Page 64 of 67
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Accreditation/Certification Summary

Client: Alpha Analytical Inc Job ID: 490-176142-1
Project/Site: L1926385

Laboratory: Eurofins TestAmerica, Nashville

Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number  Expiration Date
California State Program 9 2938 06-30-19

The following analytes are included in this report, but the laboratory is not certified by the governing authority. This list may include analytes for which
the agency does not offer certification.

Analysis Method Prep Method Matrix Analyte
1671A Water Ethanol
Maine State Program 1 TNO00032 11-03-19

The following analytes are included in this report, but the laboratory is not certified by the governing authority. This list may include analytes for which
the agency does not offer certification.

Analysis Method Prep Method Matrix Analyte

1671A Water Ethanol

Eurofins TestAmerica, Nashville

Page 65 of 67 Page 11 of 13 6/21/2019



Page 66 of 67

Serial_N0:06281911:44

lesiAmerica IR

THE LEADER IN ENVIRONMENTAL TESTING

Nashville, TN COOLER RECEIPT FORM 17B142 Chainof Custody

Cooler Received/Opened On 06-20-2019_@ ‘\ ‘.\‘(

Time Samples Removed From Cooler Time E’agples Placed In Storage
g pLagh3 v S
1. Tracking # \7’ S'EO Ly g’ 0 (Iast 4 digits, FedE Courier: \)
IR Gun ID___ 14740456 pH Strip Lot A/ Chlorine Strip Lot /l/

2. Temperature of rep. sample or temp blank when opened: (L°\ Degrees Celsius

{2 Hour Window)

3. If item #2 temperature is 0°C or less, was the representative sample or temp blank frozen? YES NO...KI_/AQ
4, Were custody seals on outside of cooler? YES...r\fg}.NA

if yes, how many and where: V )
5. Were the seals intact, signed, and dated correctly? YES...NO...I@
6. Were custody papers inside cooler? .NO...NA
1 certify that | opened the cooler and answered guestions 1-6 {intial} A
7. Were custody seals on containers: YES W and Intact YES...NO...

Were these signed and dated correctly? ‘ YES...NO...

8. Packing mat’l used? 1B Plastic bag Peanuts Vermiculite Foam Insert Paper Other None

_9. Cooling process:

@Jce-packiv Ice (direct contact)__ Dry.ice_Other—— None— -

10. Did all containers arrive in good condition {unbroken)? @..NO...NA

11. Were all container labels complete (#, date, signed, pres., etc)? ...NO...NA

12. Did ali container labels and tags agree with custody papers? ,.NO...NA

13a. Were VOA vials received? @..NO...NA
b. Was there any observable headspace present in any VOA vial? YES{@...NA

. h Larger than this.

14. Was there a Trip Blank In this cooler? YES...@.NA If multiple coolers, sequence #

I certify that | unioaded the cooler and answered questions 7-14 (intial) At

15a. On pres'd bottles, did pH test strips suggest preservation reached the correct pH levei? YES...N@
b. Did the bottle labels indicate that the correct preservatives were used ﬁ) ..NO...NA

16. Was residual chlorine present? YES...NO M

| certify that | checked for chlorine and pH as per SOP and answered questions 15-16 {intial}

17. Were custody papers properly filled out (ink, signed, etc)?

18. Did you sign the custody papers in the appropriate place? ' W...NO...NA
18. Were correct containers used for the analysis requested? @...NO".NA
20. Was sufficient amount of sample sent in each container? /@...NO...NA
| certify that | entered this project Into LIMS and answered questions 17-20 (intial) //%—l

| certify that | attached a label with the unique LIMS number to each container (intial) r

21. Were there Non-Conformance Issues at login? YES Was a NCM generated? YESZ.@.#

BIS = Broken in shipment
Cooler Reeeipt Form.doc LF-1 Revised 8/23/17
End of Form
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ANALYTICAL REPORT

Lab Number: L1926779

Client: Haley & Aldrich, Inc.
465 Medford Street, Suite 2200
Charlestown, MA 02129-1400

ATTN: Cole Worthy

Phone: (617) 886-7341

Project Name: NORTHEASTERN UNIV-NAHANT CSI
Project Number: 130798-004

Report Date: 06/27/19

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

L1926779-01
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NORTHEASTERN UNIV-NAHANT CSI

130798-004

Client ID
HA17-B1_2019-0618

Matrix
WATER

Sample
Location

NAHANT, MA
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Lab Number: L1926779
Report Date: 06/27/19
Collection
Date/Time Receive Date
06/18/19 12:00 06/18/19
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Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926779
Project Number:  130798-004 Report Date: 06/27/19

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.

Page 3 of 14
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Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926779
Project Number:  130798-004 Report Date: 06/27/19

Case Narrative (continued)

Total Metals
The WG1253222-1 Method Blank, associated with L1926779-01 (HA17-B1_2019-0618), has a concentration
above the reporting limit for calcium. Since the associated sample concentration is greater than 10x the blank

concentration, no corrective action is required.

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.

WMQ;\\Q Kelly Stenstrom

Title: Technical Director/Representative Date: 06/27/19

Authorized Signature:

Page 4 of 14
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Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926779

Project Number:  130798-004 Report Date: 06/27/19
SAMPLE RESULTS

Lab ID: L1926779-01 Date Collected: 06/18/19 12:00

Client ID: HA17-B1_2019-0618 Date Received: 06/18/19

Sample Location:  NAHANT, MA Field Prep: Refer to COC

Sample Depth:

Matrix: Water
Dilution Date Date Prep Analytical
Parameter Result  Qualifier  Units RL mMpL  Factor  Prepared Analyzed  Method Method  Apalyst
Total Metals - Mansfield Lab
Calcium, Total 162 mg/l 0.100 -- 1 06/26/19 12:16 06/26/19 19:53 EPA 3005A  19,200.7 AB
Potassium, Total 42.77 mg/l 0.1000 - 1 06/26/19 12:16 06/27/19 01:55 EPA 3005A  3,200.8 MG
Sodium, Total 66.25 mg/l 1.000 - 10  06/26/19 12:16 06/27/19 09:24 EPA 3005A  3,200.8 AM
ALPHA

Page 6 of 14
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Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926779
Project Number: 130798-004 Report Date: 06/27/19

Method Blank Analysis
Batch Quality Control

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

Total Metals - Mansfield Lab for sample(s): 01 Batch: WG1253222-1
Calcium, Total 0.332 mg/l 0.100 - 1 06/26/19 12:16 06/26/19 17:40  19,200.7  AB

Prep Information

Digestion Method: EPA 3005A

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

Total Metals - Mansfield Lab for sample(s): 01 Batch: WG1253246-1
Potassium, Total ND mg/l 0.1000 -- 1 06/26/19 12:16  06/27/19 09:04 3,200.8 AM
Sodium, Total ND mg/l 0.1000 - 1 06/26/19 12:16 06/27/19 09:04  3,200.8 AM

Prep Information

Digestion Method: EPA 3005A

AAAAAAAAAA
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Lab Control Sample Analysis
Batch Quality Control

Serial_N0:06271919:29

Project Name: NORTHEASTERN UNIV-NAHANT CSlI Lab Number: L1926779
Project Number:  130798-004 Report Date: 06/27/19
LCS LCSD %Recovery
Parameter %Recovery  Qual %Recovery Qual Limits RPD Qual RPD Limits

Total Metals - Mansfield Lab Associated sample(s): 01 Batch: WG1253222-2

Calcium, Total 102 - 85-115

Total Metals - Mansfield Lab Associated sample(s): 01 Batch: WG1253246-2

Potassium, Total 100 - 85-115
Sodium, Total 102 - 85-115
Page 8 of 14
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Matrix Spike Analysis
Batch Quality Control

Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926779
Project Number: 130798-004 Report Date: 06/27/19
Native MS MS MS MSD MSD Recovery RPD
Parameter Sample  Added Found 9%Recovery Qual Found  oRecovery Qual Limits RPD Qual Limits

Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1253222-3 QC Sample: L1925578-01 Client ID: MS Sample
Calcium, Total 38.2 10 47.2 90 - - 75-125 - 20

Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1253222-7 QC Sample: L1926034-01 Client ID: MS Sample
Calcium, Total 60.6B 10 59.6 0 Q - - 75-125 - 20

Total Metals - Mansfield Lab Associated sample(s): 01 QC Batch ID: WG1253246-3 QC Sample: L1925578-01 Client ID: MS Sample
Potassium, Total 2.956 10 12.99 100 - - 70-130 - 20

Sodium, Total 78.80 10 83.05 42 Q - - 70-130 - 20

Page 9 of 14 ALPHA
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Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926779

Project Number:  130798-004 Report Date: 06/27/19
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.

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; athough the RPD value will be provided in the report.

SRM - Standard Reference Materiad: A reference sample of aknown or certified value that is of the same or similar matrix asthe
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.

Footnotes

Report Format:  Data Usability Report

ALPLHA
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Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926779
Project Number:  130798-004 Report Date: 06/27/19
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 |nformation 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.

PFAS Total: With respect to PFAS analyses, the 'PFAS, Tota (5)' result is defined as the summation of results for: PFHpA, PFHXS, PFOA,
PFNA and PFOS. If a'Total' result is requested, the results of itsindividual components will also be reported.

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 Condensation Product”.

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 analyte 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 applies to field samples that have detectable concentrations
of the analyte.

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

- 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 Identified Compounds (TICs), where
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. (Metalsonly.)

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

ALPLHA
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Project Name: NORTHEASTERN UNIV-NAHANT CSI Lab Number: L1926779
Project Number: 130798-004 Report Date: 06/27/19
REFERENCES
3 Methods for the Determination of Metals in Environmental Samples, Supplement |.

EPA/600/R-94/111. May 1994.

19 Inductively Coupled Plasma Atomic Emission Spectrometric Method for Trace Element
Analysis of Water and Wastes. Appendix C, Part 136, 40 CFR (Code of Federal
Regulations). July 1, 1999 edition.

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.

AL T e AL
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Alpha Analytical, Inc. ID No.:17873
Facility: Company-wide Revision 12
Department: Quality Assurance Published Date: 10/9/2018 4:58:19 PM
Title: Certificate/Approval Program Summary Page 1 of 1

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

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

EPA 8270D: NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.

EPA 6860: SCM: Perchlorate

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

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 I, 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-Qil.

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

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.

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, Sb, 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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ALPHA

L ANALY\TICAL

ANALYTICAL REPORT

Lab Number: L1929383

Client: Haley & Aldrich, Inc.
465 Medford Street, Suite 2200
Charlestown, MA 02129-1400

ATTN: Katelyn Tripp

Phone: (617) 886-7482

Project Name: NORTHEASTERN UNIV COASTAL SUST
Project Number: 130798-004

Report Date: 07/09/19

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

L1929383-01
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NORTHEASTERN UNIV COASTAL SUST

130798-004

Client ID
RWS_2019-0703

Matrix
WATER

Sample
Location

NAHANT, MA

Serial_N0:07091911:28

Lab Number: L1929383
Report Date: 07/09/19
Collection
Date/Time Receive Date
07/03/19 07:00 07/03/19
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Project Name: NORTHEASTERN UNIV COASTAL SUST Lab Number: L1929383
Project Number:  130798-004 Report Date: 07/09/19

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.

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.

WMQ;@ Kelly Stenstrom

Title: Technical Director/Representative Date: 07/09/19

Authorized Signature:

Page3of13 e
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Project Name:

Project Number: 130798-004

NORTHEASTERN UNIV COASTAL SUST

SAMPLE RESULTS

Serial_N0:07091911:28

Lab Number:
Report Date:

L1929383
07/09/19

Lab ID: L1929383-01 Date Collected:  07/03/19 07:00

Client ID: RWS_ 2019-0703 Date Received: 07/03/19

Sample Location: NAHANT, MA Field Prep: Not Specified

Sample Depth:

Matrix: Water

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

General Chemistry - Westborough Lab
SALINITY 26 Su 2.0 1 07/03/19 21:11  121,2520B AS

Page 5 of 13
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Lab Control Sample Analysis
Batch Quality Control

Serial_N0:07091911:28

Project Name: NORTHEASTERN UNIV COASTAL SUST Lab Number: L1929383
Project Number:  130798-004 Report Date: 07/09/19
LCS LCSD %Recovery
Parameter %Recovery  Qual %Recovery Qual Limits RPD Qual RPD Limits

General Chemistry - Westborough Lab Associated sample(s): 01 Batch: WG1256474-1

SALINITY 99

Page 6 of 13
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Lab Duplicate Analysis

Project Name: NORTHEASTERN UNIV COASTAL SUST Batch Quality Control Lab Number: 11929383
Project Number: 130798-004 Report Date: 07/09/19
Parameter Native Sample Duplicate Sample Units RPD Qual RPD Limits

General Chemistry - Westborough Lab Associated sample(s): 01 QC Batch ID: WG1256474-2 QC Sample: L1929383-01 Client ID: RWS_2019-0703

SALINITY 26 27 SuU 4

Page 7 of 13 ALpHA
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Project Name:  NORTHEASTERN UNIV COASTAL SUST Lab Number: 1929383

Project Number: 130798-004 Report Date: 07/09/19
Sample Receipt and Container Information
Were project specific reporting limits specified? YES

Cooler Information

Cooler Custody Seal

A Absent

Container Information Initial  Final Temp Frozen

Container ID Container Type Cooler pH pH deg C Pres Seal Date/Time Analysis(*)

L1929383-01A Plastic 950ml unpreserved A 8 8 2.8 Y Absent SALINITY(28)
Page 8 of 13 *Values in parentheses indicate holding time in days

...........
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Project Name: NORTHEASTERN UNIV COASTAL SUST Lab Number: L1929383

Project Number:  130798-004 Report Date: 07/09/19
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.

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; athough the RPD value will be provided in the report.

SRM - Standard Reference Materiad: A reference sample of aknown or certified value that is of the same or similar matrix asthe
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.

Footnotes

Report Format:  Data Usability Report

ALPLHA

AT T 1 e
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Project Name: NORTHEASTERN UNIV COASTAL SUST Lab Number: L1929383
Project Number:  130798-004 Report Date: 07/09/19
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 |nformation 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.

PFAS Total: With respect to PFAS analyses, the 'PFAS, Tota (5)' result is defined as the summation of results for: PFHpA, PFHXS, PFOA,
PFNA and PFOS. If a'Total' result is requested, the results of itsindividual components will also be reported.

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 Condensation Product”.

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 analyte 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 applies to field samples that have detectable concentrations
of the analyte.

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

- 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 Identified Compounds (TICs), where
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. (Metalsonly.)

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

ALPLHA

AT T 1 e

Page 10 of 13



Serial_N0:07091911:28

Project Name: NORTHEASTERN UNIV COASTAL SUST Lab Number: L1929383
Project Number: 130798-004 Report Date: 07/09/19

REFERENCES

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.

AR T 1AL

Page 11 of 13
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Alpha Analytical, Inc. ID No.:17873
Facility: Company-wide Revision 12
Department: Quality Assurance Published Date: 10/9/2018 4:58:19 PM
Title: Certificate/Approval Program Summary Page 1 of 1

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

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

EPA 8270D: NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.

EPA 6860: SCM: Perchlorate

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

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 I, 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-Qil.

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

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.

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, Sb, 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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Date Rec'd
in Lab

Rortheasiarn University Coastal Sustainability Institute

Project Location:  Mahant, MA

Project # 130798-004
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Project Manager:  Kaielyn Tripp
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These samples have been previously analyzed by Alpha L

Sample Filtration
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]
u (Please Specily below)
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RWS_2018-0703 732019 [ '}Dﬂ AD GKH X 1
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A= Nona P = Plastic Comlainer Type
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D =H50, G = Glass Preservative | A

E = MaOH B = Bactaria Cup

F = MalH = EJDE Refinquizhed By. Date/Timea ¥ , Received By: y Date/Time
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