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June 29, 2022

Ms. Kristen Kent, Chair

Nahant Conservation Commission
Nahant Town Hall

334 Nahant Road

Nahant, MA 01908

Re: Notice of Intent
Northeastern University Marine Science Center
Seawater System Upgrades
Pare Project No. 17177.00

Dear Ms. Kent and Members of the Conservation Commission:

On behalf of Northeastern University (NU) and pursuant to the Regulations of the Massachusetts
Wetlands Protection Act 310 CMR 10.00 and Nahant Wetlands Protection Bylaw and Regulations,
Pare Corporation (Pare) is submitting the attached Notice of Intent for your review. Enclosed are
the following:

e 7 copies of a Notice of Intent and Supporting Documentation;

o 2 copies of the Stormwater Management Report prepared by Nitsch Engineering;
o 7 full size sets of the Project Plans, prepared by Jones Architecture, Inc;

e 1 WPA filing fee in the amount of $787.50 made payable to the Town of Nahant;
e 1 Bylaw filing fee in the amount of $775.00 made payable to the Town of Nahant.

Copies of the DEP Filing Fee Transmittal Form and the filing fee check ($762.50) submitted to the
Commonwealth of Massachusetts are included in Section 1 of this Notice of Intent.

A complete copy of this NOI is also being provided in electronic (.pdf) format.

In accordance with the Regulations, all abutters within 100 feet of the property boundary are being
notified by certified mail, return receipt requested. Proof of mailing will be provided at the public
hearing.

The proposed work includes replacing the existing seawater intake lines, pump house, and discharge
system with new intake and discharge lines and a new pump house. The project includes
unavoidable work within Land Under the Ocean, Land Containing Shellfish, and temporary work
within Land Subject to Costal Storm Flowage. Unavoidable work is also proposed within buffer
zones to Bordering Vegetated Wetlands, Coastal Bank, and Land Subject to Coastal Storm Flowage
(regulated under the local bylaw).

We trust that the enclosed is sufficient for the Conservation Commission to issue Orders of
Conditions allowing the project to proceed.

v
8 BLACKSTONE VALLEY PLACE LINCOLN, RI 02865 10 LINCOLN ROAD, SUITE 210 FOXBORO, MA 02035

T 401.334.4100 F 401.334.4108 T508.543.1755 F 508.543.1881
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Kristen Kent, Chair (2 June 29, 2022

Thank you very much for your consideration in this matter. If you have any questions, please feel
free to contact us.

Sincerely,
Pare Corporation

ol un

Sarah Pierce
Senior Environmental Scientist

SJP

cc: DEP Northeast Regional Office via certified mail
Division of Marine Fisheries, North Shore Office DMF.EnvReview-North@mass.gov
Northeastern University



mailto:DMF.EnvReview-North@mass.gov

TABLE OF CONTENTS

Section 1

Section 2

Section 3

Section 4

Section 5

Section 6

Section 7

Section 8

Section 9

Section 10

Section 11

Section 12

Section 13

Section 14

Section 15

Administrative Documentation

Form 3 — Notice of Intent
Filing Fee Transmittal Form
Local filing Fee Worksheet
Copy of Filing Fee Checks
Abutter Notification Information

Figures

Figure 1 — Site Location Map
Figure 2 — Annotated MassGIS Aerial Photograph
Figure 3 — FEMA Map
Figure 4 — DMF Shellfish Suitability Map
Figure 5 — DMF Growing Areas Map
Figure 6 — Wetland Resource Areas: Existing Conditions
Figure 7 — Resource Area Impacts
Figure 8 — Progression of Biofouling in Seawater intake Pipes
Project Narrative
Site Photographs
Wetland Delineation Documentation Report prepared by LEC
Bathymetric Survey and Eelgrass Survey Report prepared by CLE Engineering
CORMIX Modeling
Intake and Discharge Temperature Data
Seawater Best Practices Document
Original Seawater System Permits
MEPA Certificate on the FEIR
Agency Comment Letters

Stormwater Report prepared by Nitsch Engineering (Separate Volume)

Project Plans entitled “Nahant Seawater Pumphouse” prepared by Jones
Architecture, Inc., and TAG Engineering dated November 22, 2021 (Separate Volume)
and HDD Profile sheets, prepared by Brierley Associates

Pare Corporation

Notice of Intent C
PARE Project No. 17177.00 Northeastern University Marine Science Center

Seawater System Upgrades



Administrative Documentation

I NOILD3S



Bureau of Resource Protection - Wetlands

WPA Form 3 - Notice of Intent
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

Massachusetts Department of Environmental Protection Provided by MassDEP:

MassDEP File Number

Document Transaction Number

Nahant

City/Town

Important:
When filling out
forms on the
computer, use
only the tab key
to move your
cursor - do not
use the return
key.

Note:

Before
completing this
form consult
your local
Conservation
Commission
regarding any
municipal bylaw
or ordinance.

—_

A. General Information

Project Location (Note: electronic filers will click on button to locate project site):

430 Nahant Road Nahant 01908

a. Street Address b. City/Town c. Zip Code
. . 42.416713 -70.906807

Latitude and Longitude: d. Latitude e. Longitude

Map 1B Lot 1

f. Assessors Map/Plat Number

Applicant:

Paul

g. Parcel /Lot Number

McAndrew

a. First Name
Northeastern University

b. Last Name

c. Organization

360 Huntington Avenue

d. Street Address
Boston

MA 02115-5000

e. City/Town
617-869-9970

f. State g. Zip Code
p.mcandrew@northeastern.edu

h. Phone Number i. Fax Number

Property owner (required if different from applicant):

Gilbert

j. Email Address

[] Check if more than one owner

Delgado

a. First Name
Northeastern University

b. Last Name

c. Organization

360 Huntington Avenue

d. Street Address
Boston

MA 02115-5000

e. City/Town
857-507-0450

f. State g. Zip Code
g.delgado@northeastern.edu

h. Phone Number i. Fax Number

Representative (if any):
Sarah

j. Email address

Pierce

a. First Name
Pare Corporation

b. Last Name

c. Company
8 Blackstone Valley Place

d. Street Address
Lincoln

RI 02865

e. City/Town

401-334-4100 401-334-4108

f. State g. Zip Code
spierce@parecorp.com

h. Phone Number i. Fax Number

j. Email address

Total WPA Fee Paid (from NOI Wetland Fee Transmittal Form):

$1,550.00

$787.50

a. Total Fee Paid

wpaform3.doc * rev. 2/8/2018

b. State Fee Paid

c. City/Town Fee Paid
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Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands MassDEP File Number
WPA Form 3 - NOtice Of Intent Document Transaction Number
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Nahant

City/Town

A. General Information (continued)

6. General Project Description:

Seawater System replacement including new pumphouse and associated improvements

7a. Project Type Checklist: (Limited Project Types see Section A. 7b.)

1. [ Single Family Home 2. [] Residential Subdivision

3. [[] Commercial/Industrial 4. [] Dock/Pier

5. [] Utilities 6. [] Coastal engineering Structure
7. [ Agriculture (e.g., cranberries, forestry) 8. [ Transportation

9. [XI Other: Seawater system replacement

7b. Is any portion of the proposed activity eligible to be treated as a limited project (including Ecological
Restoration Limited Project) subject to 310 CMR 10.24 (coastal) or 310 CMR 10.53 (inland)?

.[0 Yes [ No If yes, describe which limited project applies to this project. (See 310 CMR

' 10.24 and 10.53 for a complete list and description of limited project types)

2. Limited Project Type

If the proposed activity is eligible to be treated as an Ecological Restoration Limited Project (310
CMR10.24(8), 310 CMR 10.53(4)), complete and attach Appendix A: Ecological Restoration Limited
Project Checklist and Signed Certification.

8. Property recorded at the Registry of Deeds for:

Essex County

a. County b. Certificate # (if registered land)
5344 142
c. Book d. Page Number

B. Buffer Zone & Resource Area Impacts (temporary & permanent)

1. [ Buffer Zone Only — Check if the project is located only in the Buffer Zone of a Bordering
Vegetated Wetland, Inland Bank, or Coastal Resource Area.

2. [ Inland Resource Areas (see 310 CMR 10.54-10.58; if not applicable, go to Section B.3,
Coastal Resource Areas).

Check all that apply below. Attach narrative and any supporting documentation describing how the
project will meet all performance standards for each of the resource areas altered, including
standards requiring consideration of alternative project design or location.

wpaform3.doc * rev. 2/8/2018 Page 2 of 9



Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands MassDEP File Number

WPA Form 3 - Notice of Intent .
. Document Transaction Number
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Nahant

City/Town

B. Buffer Zone & Resource Area Impacts (temporary & permanent) (cont’d)

Resource Area Size of Proposed Alteration Proposed Replacement (if any)
. a. |:| Bank 1. linear feet 2. linear feet
For all projects .
affecting other b.[] Bordering Vegetated
Resource Areas, Wetland 1. square feet 2. square feet
please attach a
zarrlit_lr\]/_ﬁ ho C. D Land Und?r 1. square feet 2. square feet
xplaining how Waterbodies and
the resource Waterwavs
area was y 3. cubic yards dredged
delineated.
Resource Area Size of Proposed Alteration Proposed Replacement (if any)
d.[] Bordering Land
Subject to Flooding 1. square feet 2. square feet
3. cubic feet of flood storage lost 4. cubic feet replaced
e.[ ] Isolated Land
Subiject to Flooding 1. square feet
2. cubic feet of flood storage lost 3. cubic feet replaced

f D Riverfront Area 1. Name of Waterway (if available) - specify coastal or inland

2. Width of Riverfront Area (check one):
[] 25 ft. - Designated Densely Developed Areas only

[] 100 ft. - New agricultural projects only

[] 200 ft. - All other projects

3. Total area of Riverfront Area on the site of the proposed project: square feet

4. Proposed alteration of the Riverfront Area:

a. total square feet b. square feet within 100 ft. c. square feet between 100 ft. and 200 ft.

5. Has an alternatives analysis been done and is it attached to this NOI? [] Yes[] No
6. Was the lot where the activity is proposed created prior to August 1, 19967 ] Yes[] No
3. [X] Coastal Resource Areas: (See 310 CMR 10.25-10.35)

Note: for coastal riverfront areas, please complete Section B.2.f. above.

wpaform3.doc * rev. 2/8/2018 Page 3 of 9



Online Users:
Include your
document
transaction
number
(provided on your
receipt page)
with all
supplementary
information you
submit to the
Department.

Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands MassDEP File Number

WPA Form 3 - Notice of Intent .
. Document Transaction Number
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Nahant

City/Town

B. Buffer Zone & Resource Area Impacts (temporary & permanent) (cont'd)

Check all that apply below. Attach narrative and supporting documentation describing how the
project will meet all performance standards for each of the resource areas altered, including
standards requiring consideration of alternative project design or location.

Resource Area Size of Proposed Alteration Proposed Replacement (if any)
a.[] Designated Port Areas Indicate size under Land Under the Ocean, below
b. X Land Under the Ocean 810+

1. square feet

2. cubic yards dredged

c.[] Barrier Beach Indicate size under Coastal Beaches and/or Coastal Dunes below

d.[] Coastal Beaches 1. square feet 2. cubic yards beach nourishment

e. |:| Coastal Dunes 1. square feet 2. cubic yards dune nourishment
Size of Proposed Alteration Proposed Replacement (if any)

f. [ Coastal Banks T linear feat

9.0 Rocky Intertidal
Shores 1. square feet

h.[] Salt Marshes

i. [] Land Under Salt
Ponds 1. square feet

1. square feet 2. sq ft restoration, rehab., creation

2. cubic yards dredged

i X Land Containing 810+
Shellfish 1. square feet
k. _] Fish Runs Indicate size under Coastal Banks, inland Bank, Land Under the
Ocean, and/or inland Land Under Waterbodies and Waterways,
above

1. cubic yards dredged

I.X]  Land Subject to 305 permanent
Coastal Storm Flowage 1. square feet
4. [] Restoration/Enhancement
If the project is for the purpose of restoring or enhancing a wetland resource area in addition to the
square footage that has been entered in Section B.2.b or B.3.h above, please enter the additional
amount here.

a. square feet of BVW b. square feet of Salt Marsh

5. [ Project Involves Stream Crossings

a. number of new stream crossings b. number of replacement stream crossings

wpaform3.doc * rev. 2/8/2018 Page 4 of 9



Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands MassDEP File Number
WPA Form 3 - NOtice Of Intent Document Transaction Number
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Nahant

City/Town

C. Other Applicable Standards and Requirements

[] This is a proposal for an Ecological Restoration Limited Project. Skip Section C and
complete Appendix A: Ecological Restoration Limited Project Checklists — Required Actions
(310 CMR 10.11).

Streamlined Massachusetts Endangered Species Act/Wetlands Protection Act Review

1. Is any portion of the proposed project located in Estimated Habitat of Rare Wildlife as indicated on
the most recent Estimated Habitat Map of State-Listed Rare Wetland Wildlife published by the
Natural Heritage and Endangered Species Program (NHESP)? To view habitat maps, see the
Massachusetts Natural Heritage Atlas or go to
http://maps.massgis.state.ma.us/PRI_EST HAB/viewer.htm.

o] Yes & No If yes, include proof of mailing or hand delivery of NOI to:

Natural Heritage and Endangered Species Program
Division of Fisheries and Wildlife
1 Rabbit Hill Road

10/1/2021 MassGIS Westborough, MA 01581
b. Date of map Phone: (508) 389-6360

If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321
CMR 10.18). To qualify for a streamlined, 30-day, MESA/Wetlands Protection Act review, please
complete Section C.1.c, and include requested materials with this Notice of Intent (NOI); OR
complete Section C.2.f, if applicable. If MESA supplemental information is not included with the NOI,
by completing Section 1 of this form, the NHESP will require a separate MESA filing which may take
up to 90 days to review (unless noted exceptions in Section 2 apply, see below).

c. Submit Supplemental Information for Endangered Species Review*

1. [ Percentage/acreage of property to be altered:

(a) within wetland Resource Area percentage/acreage

(b) outside Resource Area percentage/acreage

2. [] Assessor’s Map or right-of-way plan of site

2. [ Project plans for entire project site, including wetland resource areas and areas outside of
wetlands jurisdiction, showing existing and proposed conditions, existing and proposed
tree/vegetation clearing line, and clearly demarcated limits of work **

@[] Project description (including description of impacts outside of wetland resource area &
buffer zone)

() ] Photographs representative of the site

* Some projects not in Estimated Habitat may be located in Priority Habitat, and require NHESP review (see
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/requlatory-review/). Priority Habitat includes habitat for state-listed plants
and strictly upland species not protected by the Wetlands Protection Act.

** MESA projects may not be segmented (321 CMR 10.16). The applicant must disclose full development plans even if such plans are

not required as part of the Notice of Intent process.
wpaform3.doc * rev. 2/8/2018 Page 5 of 9
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Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands MassDEP File Number

WPA Form 3 - NOtice Of Intent Document Transaction Number

Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Nahant

City/Town

C. Other Applicable Standards and Requirements (cont’d)

)] MESA filing fee (fee information available at
http://www.mass.gov/dfwele/dfw/nhesp/regulatory review/mesa/mesa _fee schedule.htm).
Make check payable to “Commonwealth of Massachusetts - NHESP” and mail to NHESP at
above address

Projects altering 10 or more acres of land, also submit:

) [] Vegetation cover type map of site

)] Project plans showing Priority & Estimated Habitat boundaries
() OR Check One of the Following

1.  Project is exempt from MESA review.
Attach applicant letter indicating which MESA exemption applies. (See 321 CMR 10.14,
http://www.mass.gov/dfwele/dfw/nhesp/requlatory review/mesa/mesa_exemptions.htm;
the NOI must still be sent to NHESP if the project is within estimated habitat pursuant to
310 CMR 10.37 and 10.59.)

2.[1  Separate MESA review ongoing. a. NHESP Tracking # b. Date submitted to NHESP

3.[] Separate MESA review completed.
Include copy of NHESP “no Take” determination or valid Conservation & Management
Permit with approved plan.

3. For coastal projects only, is any portion of the proposed project located below the mean high water
line or in a fish run?

a. [] Not applicable — project is in inland resource area only b.J Yes [] No

If yes, include proof of mailing, hand delivery, or electronic delivery of NOI to either:

South Shore - Cohasset to Rhode Island border, and North Shore - Hull to New Hampshire border:
the Cape & Islands:

Division of Marine Fisheries - Division of Marine Fisheries -

Southeast Marine Fisheries Station North Shore Office

Attn: Environmental Reviewer Attn: Environmental Reviewer

836 South Rodney French Blvd. 30 Emerson Avenue

New Bedford, MA 02744 Gloucester, MA 01930

Email: DMF.EnvReview-South@state.ma.us Email: DMF.EnvReview-North@state.ma.us

Also if yes, the project may require a Chapter 91 license. For coastal towns in the Northeast Region,
please contact MassDEP’s Boston Office. For coastal towns in the Southeast Region, please contact
MassDEP’s Southeast Regional Office.

wpaform3.doc * rev. 2/8/2018 Page 6 of 9
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Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands

WPA Form 3 - Notice of Intent
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

MassDEP File Number

Document Transaction Number

Nahant

City/Town

C. Other Applicable Standards and Requirements (cont'd)

4.

Is any portion of the proposed project within an Area of Critical Environmental Concern (ACEC)?

a[] Yes X No If yes, provide name of ACEC (see instructions to WPA Form 3 or MassDEP

Website for ACEC locations). Note: electronic filers click on Website.

b. ACEC

Is any portion of the proposed project within an area designated as an Outstanding Resource Water
(ORW) as designated in the Massachusetts Surface Water Quality Standards, 314 CMR 4.007?

a.[ ] Yes X No

Is any portion of the site subject to a Wetlands Restriction Order under the Inland Wetlands
Restriction Act (M.G.L. c. 131, § 40A) or the Coastal Wetlands Restriction Act (M.G.L. c. 130, § 105)?

a.[ ] Yes [] No

Is this project subject to provisions of the MassDEP Stormwater Management Standards?

a.X]  Yes. Attach a copy of the Stormwater Report as required by the Stormwater Management
Standards per 310 CMR 10.05(6)(k)-(q) and check if:
1.  Applying for Low Impact Development (LID) site design credits (as described in
Stormwater Management Handbook Vol. 2, Chapter 3)

2.[] A portion of the site constitutes redevelopment
3.
b. []
1.0
2.0

3.[] Small Residential Subdivision (less than or equal to 4 single-family houses or less than
or equal to 4 units in multi-family housing project) with no discharge to Critical Areas.

Proprietary BMPs are included in the Stormwater Management System.
No. Check why the project is exempt:
Single-family house

Emergency road repair

. Additional Information

[] This is a proposal for an Ecological Restoration Limited Project. Skip Section D and complete

Appendix A: Ecological Restoration Notice of Intent — Minimum Required Documents (310 CMR
10.12).
Applicants must include the following with this Notice of Intent (NOI). See instructions for details.

Online Users: Attach the document transaction number (provided on your receipt page) for any of
the following information you submit to the Department.

1.X]  USGS or other map of the area (along with a narrative description, if necessary) containing
sufficient information for the Conservation Commission and the Department to locate the site.
(Electronic filers may omit this item.)

2.[X]  Plans identifying the location of proposed activities (including activities proposed to serve as

a Bordering Vegetated Wetland [BVW] replication area or other mitigating measure) relative
to the boundaries of each affected resource area.

Page 7 of 9



Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands MassDEP File Number
WPA Form 3 - NOtice Of Intent Document Transaction Number
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Nahant

City/Town

D. Additional Information (cont'd)

3.X]  Identify the method for BVW and other resource area boundary delineations (MassDEP BVW
Field Data Form(s), Determination of Applicability, Order of Resource Area Delineation, etc.),
and attach documentation of the methodology.
4.X] List the titles and dates for all plans and other materials submitted with this NOI.

Nahant Seawater Pumphouse

a. Plan Title

Jones Architecture, Inc William Maher

b. Prepared By c. Signed and Stamped by
November 22, 2021 As noted

d. Final Revision Date e. Scale

f. Additional Plan or Document Title g. Date

5.[] If there is more than one property owner, please attach a list of these property owners not
listed on this form.

6.[] Attach proof of mailing for Natural Heritage and Endangered Species Program, if needed.
7.X]  Attach proof of mailing for Massachusetts Division of Marine Fisheries, if needed.
8.X] Attach NOI Wetland Fee Transmittal Form

9.X]  Attach Stormwater Report, if needed.

E. Fees

1. [ Fee Exempt: No filing fee shall be assessed for projects of any city, town, county, or district
of the Commonwealth, federally recognized Indian tribe housing authority, municipal housing
authority, or the Massachusetts Bay Transportation Authority.

Applicants must submit the following information (in addition to pages 1 and 2 of the NOI Wetland
Fee Transmittal Form) to confirm fee payment:

2. Municipal Check Number 3. Check date
4. State Check Number 5. Check date
6. Payor name on check: First Name 7. Payor name on check: Last Name

wpaform3.doc * rev. 2/8/2018 Page 8 of 9



Massachusetts Department of Environmental Protection FiyiedbyMassner
Bureau of Resource Protection - Wetlands

WPA Form 3 - Notice of Intent
Massachusetts Wetlands Protection Act M.G.L. ¢. 131, §40 Nahant

City/Town

F. Signatures and Submittal Requirements

| hereby certify under the penalties of perjury that the foregoing Notice of Intent and accompanying
plans, documents, and supporting data are true and complete to the best of my knowledge. | understand
ihat the Conservation Commission will place notification of this Notice in a local newspaper at the
expense of the applicant in accordance with the wetlands regulations, 310 CMR 10.05(5)(a).

| further certify under penalties of perjury that all abutlers were notified of this application, pursuant to
the requirements of M.G.L, c. 131, § 40. Notice must be made by Certificate of Mailing or in writing by
hand delivery or certified mail (return receipt requested) to ail abutters within 100 feet of the property line
of the project location.

utl @ VU Bure) he22:20

. $ignalure of, lcgnt 2. Date
. A 1421 11/82/2021
drj bf @?ﬂy Owner (if differsnt) 4. Date _

5, Signatlire of Representative (if any) 6. Dale

For Conservation Commission:

Two copies of the completed Notice of intent (Form 3), including supporting plans and documents,
two copies of the NO! Wetland Fee Transmittal Form, and the city/town fee payment, to the
Conservation Commission by cerlified mail or hand delivery.

For MassDEP:

One copy of the completed Notice of Intent (Form 3), including supporting plans and documents, one
copy of the NOI Wettand Fee Transmittal Form, and a copy of the state fee payment to the
MassDEP Reglonal Office (see Instructions) by certified mail or hand delivery.

Other:

if the applicant has checked the “yes” box in any part of Section C, ltem 3, above, refer to that
section and the Instructions for additional submittal requirements.

The original and copies must be sent simultaneously. Failure by the applicant to send copies in a
timely manner may result in dismissat of the Notice of Intent.
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Massachusetts Department of Environmental Protection

Bureau of Resource Protection - Wetlands

NOI Wetland Fee Transmittal Form
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

A. Applicant Information

1. Location of Project:

430 Nahant Road Nahant
a. Street Address b. City/Town
$762.50

c. Check number

2. Applicant Mailing Address:

Paul

d. Fee amount

McAndrew

a. First Name
Northeastern University

b. Last Name

c. Organization

360 Huntington Avenue

d. Mailing Address
Boston

MA 02115-5000

e. City/Town
617-869-9970

f. State g. Zip Code
p.mcandrew@northeastern.edu

h. Phone Number i. Fax Number

3. Property Owner (if different):
Gilbert

j- Email Address

Delgado

a. First Name
Northeastern University

b. Last Name

c. Organization

360 Huntington Avenue

d. Mailing Address
Boston

MA 02115-5000

e. City/Town
857-507-0450

f. State g. Zip Code
g.delgado@northeastern.edu

h. Phone Number i. Fax Number

j.- Email Address

B. Fees

Fee should be calculated using the following process & worksheet. Please see Instructions before

filling out worksheet.

Step 1/Type of Activity: Describe each type of activity that will occur in wetland resource area and buffer zone.

Step 2/Number of Activities: Identify the number of each type of activity.

Step 3/Individual Activity Fee: Identify each activity fee from the six project categories listed in the instructions.

Step 4/Subtotal Activity Fee: Multiply the number of activities (identified in Step 2) times the fee per category
(identified in Step 3) to reach a subtotal fee amount. Note: If any of these activities are in a Riverfront Area in
addition to another Resource Area or the Buffer Zone, the fee per activity should be multiplied by 1.5 and then

added to the subtotal amount.

Step 5/Total Project Fee: Determine the total project fee by adding the subtotal amounts from Step 4.

Step 6/Fee Payments: To calculate the state share of the fee, divide the total fee in half and subtract $12.50. To
calculate the city/town share of the fee, divide the total fee in half and add $12.50.

noifeetf.doc « Wetland Fee Transmittal Form « rev. 10/11
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

NOI Wetland Fee Transmittal Form
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

B. Fees (continued)

Step 1/Type of Activity Step 2/Number Step Step 4/Subtotal Activity
of Activities 3/Individual Fee
Activity Fee

Category 3.b: Each building (for
development) including site 1 $1,050.00 $1,050.00

Category 2J: Any other activity
(seawater system) 1 $500.00 $500.00

Step 5/Total Project Fee:  $1,550.00

Step 6/Fee Payments:

. , $1,550.00
Total PrOJeCt Fee: a. Total Fee from Step 5
- $762.50
State share of filing Fee: b. 1/2 Total Fee less $12.50
$787.50

City/Town share of filling Fee: c. 112 Total Fee plus $12.50

C. Submittal Requirements

a.) Complete pages 1 and 2 and send with a check or money order for the state share of the fee, payable to
the Commonwealth of Massachusetts.

Department of Environmental Protection
Box 4062
Boston, MA 02211

b.) To the Conservation Commission: Send the Notice of Intent or Abbreviated Notice of Intent; a copy of
this form; and the city/town fee payment.

To MassDEP Regional Office (see Instructions): Send a copy of the Notice of Intent or Abbreviated Notice of

Intent; a copy of this form; and a copy of the state fee payment. (E-filers of Notices of Intent may submit these
electronically.)

noifeetf.doc « Wetland Fee Transmittal Form « rev. 10/11 Page 2 of 2



Town of Nahant Wetlands Protection Bylaw
Notice of Intent Application Fee Calculation

Northeastern University Seawater System Upgrades

Activity Category Number of Individual Activity Fee Subtotal Activity
Activities Fee
Category 3.b. Each building (for 1 $525.00 $525.00
development) including Site
Category 2.j. Any Other Activity 1 $250.00 $250.00
(Seawater System)
TOTAL PROJECT FEE $775.00
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Abutter Notification Information

¢ NOILDO3S



AFFIDAVIT OF SERVICE

I, Sarah Pierce, hereby state that on June 29, 2022 I gave Notification to Abutters in compliance
with the second paragraph of the Massachusetts General Laws, Chapter 131, Section 40, the DEP
Guide to Abutter Notification, and the Town of Nahant Wetlands Protection Bylaw in connection

with the following matter:

A Notice of Intent application filed under the Massachusetts Wetlands Protection Act and
the Nahant Wetlands Protection Bylaw with the Nahant Conservation Commission by
Northeastern University on June 29, 2022 to upgrade the existing seawater system at the

Marine Science Center for the property located at 430 Nahant Road Nahant, Massachusetts

(Parcel 1B-0-1).

The form of notification and the list of abutters to whom it was given and their addresses are

attached to this Affidavit of Service.

ol

Signature Date

6/29/22




Notification to Abutters Under the Massachusetts Wetlands Protection Act

June 29, 2022

Dear Abutter,

In accordance with the second paragraph of Massachusetts General Laws, Chapter 131, Section
40 and the Nahant Wetlands Bylaw you are hereby notified of the following:

The applicant, the Northeastern University Marine Science Center, has filed a Notice of Intent
seeking permission to remove, fill, dredge, or alter, an area subject to protection under the
Wetlands Protection Act (General Laws Chapter 131, Section 40). The intent of the project is to
replace the University’s flow-through ambient seawater system. Said area includes Parcel 0 Lot 1
located on Nahant Assessor’s Map 1B.

Copies of the Notice of Intent may be examined at the Nahant Town Hall 8:00 AM and 4:00 PM,
Monday through Wednesday, 8:00 AM to 7:00 PM on Thursdays, and 8:00 AM to 12:30pm on
Friday, or at other times by appointment. To schedule an appointment to examine the Notice of
Intent or for information on the date, time and place of the public hearing, please contact Ms.
Kristen Kent, at (781) 581-0088.

Electronic copies of the Notice of Intent may be obtained by calling the applicant’s
representative, Pare Corporation, at (508) 543-1755 between the hours of 8:00 AM and 4:45 PM,
Monday through Friday.

Please note that notice of the public hearing, including date, time, and place, will be posted in the
Town Hall not less than forty-eight (48) hours in advance. Said notice will be published in The
Lynn Daily Item not less than five (5) days in advance.

You may contact the Nahant Conservation Commission at (781) 581-0088, or the Northeast
Regional Office of the Massachusetts Department of Environmental Protection at 978-694-3200,
for more information about this application or the Massachusetts Wetlands Protection Act.



100 foot Abutters List Report ~ /B~ -/

Nahant, MA
N June 27, 2022
Subject Property:
Parcel Number: 1B-0-1 Mailing Address: NORTHEASTERN UNIVERSITY
CAMA Number:  1B-0-1 EDWARDS MARINE SCIENCE LAB
Property Address: 430 NAHANT RD 360 HUNTINGTON AVENUE
BOSTON, MA 02115
Abutters:
Parcel Number: 1A-0-4A Mailing Address: SOMMER, MELANIE S & LEWIS, MON
CAMA Number;  1A-0-4A SWALLOW CAVE NOMINEE TRUST
Property Address: 24 SWALLOW CAVE RD BEACON TRUST COMPANY 11

KEEWAYDIN DR, STE 100
SALEM, NH 03079

Parcel Number: 1A-0-7 Mailing Address: LEWIS, MONICA & SOMMER, MELANI
CAMA Number:  1A-0-7 SWALLOW CAVE BAY NOMINEE TRUST
Property Address: SWALLOW CAVE RD BEACON TRUST COMPANY 11
KEEWAYDIN DR, STE 100
SALEM, NH 03079
Parcel Number:  1C-0-1 Mailing Address: TOWN OF NAHANT HENRY CABOT
CAMA Number:  1C-0-1 LODGE PARK
Property Address: 1 EAST POINT EAST POINT
NAHANT, MA 01908
Parcei Number:  2A-0-12 Mailing Address: TOWN OF NAHANT LODGE GRANT
CAMA Number:  2A-0-12 TRAFFIC ISLAND
Property Address: NAHANT RD NAHANT ROAD
NAHANT, MA 01908
Parcel Number:  2A-0-18 Mailing Address: MCILVEEN JR, ROBERT J
CAMA Number:  2A-0-18 38 SWALLOW CAVE RD
Property Address: 38 SWALLOW CAVE RD NAHANT, MA 01908
Parcel Number: 2A-0-18A Mailing Address: OWNERS UNKNOWN
CAMA Number:  2A-0-18A NAHANT RD
Property Address: NAHANT RD NAHANT, MA 01908
Parcel Number:  2A-0-9 Mailing Address: PASINSKI, MARIE & PASINSKI, ROGER
CAMA Number:  2A-0-9 36 SWALLOW CAVE RD
Property Address: 36 SWALLOW CAVE RD NAHANT, MA 01908

AJ Roard #/439:%384,;

Juve 24 2033~

CAlg ® et

)

www.cai-tech.com
Data shown on this report is provided for planning and informational purposes only. The municipality and CAl Technologies

6/27/2022 are not responsible for any use for other purposes or misuse or misrepresentation of this report. Page 1 of 1
Abutters List Report - Nahant, MA
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LEWIS, MONICA & SOMMER, M
SWALLOW CAVE BAY NOMINEE
BEACON TRUST COMPANY

11 KEEWAYDIN DR, STE 100
SALEM, NH 03079

MCILVEEN JR, ROBERT J
38 SWALLOW CAVE RD
NAHANT, MA 01908

OWNERS UNKNOWN
NAHANT RD
NAHANT, MA 01908

PASINSKI, MARIE &
PASINSKI, ROGER

36 SWALLOW CAVE RD
NAHANT, MA 01908

SOMMER, MELANIE S & LEWIS
SWALLOW CAVE NOMINEE TRUS
BEACON TRUST COMPANY

11 KEEWAYDIN DR, STE 100
SALEM, NH 03079

TOWN OF NAHANT

HENRY CABOT LODGE PARK
EAST POINT

NAHANT, MA 01908

TOWN OF NAHANT

LODGE GRANT TRAFFIC ISLAN
NAHANT ROAD

NAHANT, MA 01908

/1A-0-1
mm‘//y Falbeds
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1. Introduction

On behalf of the applicant, Northeastern University (NU or University), this Notice of
Intent (NOI) is submitted to the Nahant Conservation Commission and Massachusetts
Department of Environmental Protection pursuant to the Massachusetts Wetlands
Protection Act (WPA - MGL c. 131, s. 40) and Regulations (310 CMR 10.00) and the
Nahant Wetlands Protection Bylaw - Article 17 (the Bylaw) and Nahant Wetlands
Protection By-law Rules and Regulations (Adopted March 27, 2019). NU proposes to
replace several components of its existing, previously permitted, ambient seawater flow
through system for the Marine Science Center (MSC). The existing seawater system needs
to be replaced because it is undersized for the current research needs of the MSC,
experiences shutdowns, and is prone to biofouling. A replacement system is needed to
provide a reliable source of fresh seawater for research needs.

The Marine Science Center’s proximity to the ocean provides a unique opportunity to
utilize seawater for research at the University. Currently, the seawater intake system is
comprised of intake pipes located approximately 200 feet into the ocean, a pump house
located upgradient from a seawall along the southern edge of the campus, and yard piping
that conveys the seawater to storage tanks by the Edwards Laboratory. From there, seawater
is piped to various research tanks and ultimately conveyed back to the shore via a pipe
outlet in the seawall. The purpose and need of the project is to replace and upgrade the
existing seawater intake pipes to accommodate current and future research needs at NU.

The following narrative discusses the site conditions, the proposed project, unavoidable
temporary and permanent alterations to resource areas, and project compliance with
applicable provisions of the Regulations of the Massachusetts Wetlands Protection Act and
the Nahant Wetlands Protection Bylaw. This replacement intake system was designed to
avoid and minimize impacts to onsite coastal wetland resource areas to the maximum extent
practicable.
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Il. Project Background

a. Site Background

The Northeastern University Marine Science Center (MSC) is located at East Point in
Nahant, Massachusetts at the end of Nahant Road east of Swallow Cave Road. Lodge Park,
a public open space owned by the Town of Nahant, is located to the east of the site.

Northeastern acquired the property from the United States government in 1966 for the
purpose of creating a marine research and teaching center. Prior to that time the site was
operated as a coastal defense site (East Point Military Reservation) during the first and
second world wars and, from 1955 to 1962, as a Nike missile base. The Northeastern
University Marine Science Institute opened at the site in 1967 and has operated at this
location since then. The University repurposed remnant military facilities to create the MSC
including the main research building in the northwest portion of the site (the Edwards
Laboratory) and an underground bunker in the north-central portion of the site (the Murphy
Bunker).

Marine research at the University is supported by a flow-through seawater system of pipes
extending from the ocean to a supply building, which provides unfiltered seawater
throughout the facility for a variety of research purposes, the main focuses of which are
fisheries, genomics, geochemistry, and ecology. The seawater system is the critical life
support system for marine life in the research tanks.

The main laboratory buildings (the Edwards Laboratory and associated temporary trailers)
contains the principal teaching and research facilities of the MSC. Facilities in it include
research laboratories, a classroom, a general use molecular biology laboratory, lab and
office space supporting the Ocean Genome Legacy offices, a wet lab with flowing seawater,
and a dive locker. The Murphy Bunker, located to the east of the Edwards Laboratory, was
originally constructed by the military in the 1940’s. The bunker now provides space for
research and teaching and includes one large classroom, and laboratories supporting
research in underwater robotics, climate change science, and coastal dynamics. The Murphy
Bunker also supports touch tanks that are used primarily by the Outreach Program.

b. Permitting Background

In 2009, the intake pipes of the seawater system were replaced and extended approximately
125 feet into the bay to allow free flow through the pipes. NU had observed that the pipes
were becoming clogged with sand in the summer months due to their location in shallow
water. In April of 2016, emergency leak repairs to the existing pipe were required. Since the
2106 emergency repairs and replacement, NU determined that the existing pipes are
undersized and do not accommodate the needs of research activities at the MSC. To address
this deficiency, NU needs to replace the existing intake pipes to account for significant
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biofouling observed in existing pipes (to be addressed below). As part of a 2012 upgrade to
the existing pump house, the Order of Conditions issued by the Nahant Conservation
Commission the Nahant specified a maximum flow rate of 1,100 gpm.

In October 2020, a Notice of Intent was filed with the Nahant Conservation Commission
(Commission) to address the replacement of the seawater system. The Commission issued
an Order of Conditions under the WPA and a denial under the Bylaw.

The replacement project described herein seeks to address the deficiency of the existing
seawater system while minimizing work in the LSCSF to the maximum extent practicable.
This seawater replacement project complies with both state Regulations and Bylaw
regulations, as demonstrated in further sections.
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lll. Existing Site Conditions

The NU property is located on approximately 20.4 acres of open land with over 3,500 feet
of ocean frontage including Canoe Beach to the north and Bathing Beach to the south.
These two shelving beaches are composed of coarse sand and cobbles. The remainder of
the shoreline is exposed bedrock with numerous tidepools and channels.

a. Existing Seawater System

The existing seawater system on the MSC campus draws ambient seawater from Bathing
Beach Cove and pumps it uphill to two (2) 20,000-gallon storage tanks. From there the
seawater is gravity fed to the research facilities at the Edwards Laboratory and Murphy
Bunker via an underground PVC piping network. After the seawater flows through the
researcher’s tanks, it is collected by an underground seawater PVC pipe drainage system
and is discharged back into the cove through the existing 15” pipe at the Bathing Beach
seawall.

In 2017 CLE Engineering performed a bathymetric and eelgrass survey of Bathing Beach
Cove to establish the existing bathymetric conditions in the project area. According to
survey documentation prepared by CLE, the sea floor in the vicinity of the intake lines
consists of areas of sand and cobbles that are interspersed with localized bedrock outcrops.
While no eelgrass was observed, other subtidal vegetation was encountered in the work area
including Bladder Wrack, Kelp, and Sea Hair.

Existing Intake System

The existing seawater intake system consists of two (2) 6-inch outside diameter (o0.d.)
HDPE intake pipes that extend approximately 350 from the seawall bordering Bathing
Beach into Bathing Beach Cove south of the site. Installation of the existing intake pipes
was completed in 2011 following receipt of approvals from the Commission, the MassDEP
Waterways Program, and the US Army Corps of
Engineers. The pipes are anchored to the sea floor
using 2-foot x 2-foot x 2-foot concrete ballast blocks
that are embedded with stainless steel pipe friction
clamps that hold the pipes firmly to the ballast
blocks. Seawater is drawn into the terminal end of
each intake pipe through concrete 4-foot x 4-foot x 2-
foot intake boxes located at a water depth of
approximately -15 feet Mean Low Water (MLW).
The intake boxes each have a 2-inch Fibergrate
Screen to prevent large floating debris from being
drawn into the intakes. 2” Fibergrate Screen at inlet

The existing intake pipes are prone to biofouling due to their small diameter. Biofouling is
a natural phenomenon by which marine organisms rapidly settle and fasten themselves to
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substrates (in this case the interior of the intake
pipes and structures). Biofouling growth in the
intake pipes is encouraged by the constant flow
of fresh, food-rich (e.g., phytoplankton)
seawater. At the MSC, blue mussels (Mytilus
edulis) are the biggest biofouling challenge,
although other organisms are present as well.
With growth rates up to 2-inches in a single
season, blue mussels create significant problem
for the MSC Seawater System. First and
foremost, their “rough” profile creates very
high friction loss on the suction side of the
seawater intake pumps creating a condition  Biofouling by Blue Mussels

known as pump cavitation, a physical

phenomenon that can destroy a robust marine pump in a single season. Second, mussels can
quickly occupy the entire inside diameter of the seawater pipe thus restricting the flow of
seawater to less than a 25% of the system’s design capacity. Because of biofouling in the
existing system, the original design flow rate of approximately 550 gallons per minute
(gpm) has been reduced to as low as 78 gpm (recorded in January of 2017).

To control biofouling in a marine system without the use of chemicals, two seawater intake
pipes are typically cycled so that one is active while the other is inactive. Inactivity results
in a lack of food and oxygenated seawater that eventually leads to the death of the
biofouling organisms. Eventually, anaerobic bacteria will digest the organic matter in the
pipe, including the byssal threads that mussels use to attach themselves to the interior wall
of the pipe. The pipe can then be backflushed clean of any remaining biofouling debris
before being put back into service as the active line.

Existing Pump House

The existing seawater pump house, located just north of the Bathing Beach Seawall,
contains two (2) 15 horsepower (hp) seawater pumps that each have a maximum theoretical
flow capacity of 550 gpm. The initial intent was to have one seawater pump and one intake
line in operation to provide the seawater flow rate necessary to support the MSC’s research
requirements while the second pump would serve as a backup pump and provide a means of
cycling the piping and intake systems between the active and inactive states to control
biofouling.

The severe and rapid biofouling of the intake lines has increased the dynamic friction losses
as the seawater passes by them, creating a very high vacuum pressure on the suction side of
the pump resulting in cavitation, the implosion of gas bubbles at the tip of the pump’s
impeller. This is a very violent physical reaction that creates rapid wear on the pump’s
impeller and also results in heavy vibrations that shake and wear other pump components,
eventually leading to premature pump failure. This problem is further compounded by
ongoing research that requires constant and reliable supply of seawater, needed to support
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the marine life in the research tanks. To compensate
(unsuccessfully) for the reduced flow rate provided by a
single seawater pump the NU Maintenance Staff has been
forced to operate both pumps simultaneously to meet the
seawater flow rates required by the researchers. This
approach has led to even more damaging results because
it does not allow the lines to be cycled from active to
inactive (anoxic) periods to control the biofouling. Hence
both seawater intake pipes are routinely completely
clogged with mussels resulting in drastic reductions of
seawater flow rates. NU’s only option has been to shut
down one pump and attempt to relieve the clog by
mechanical intervention using a roto-rooter cutting head
and high-pressure water cleaning, which provides some
temporary seawater flow improvements until the
biofouling organisms quickly grow back.

Rooting and Jetting Intake

Based on data collected from March 1, 2018 through January 23, 2019, the average daily
flow rate, with both pumps operating, was approximately 291 gpm (419,567 gallons per day

- GPD).

Average Daily Seawater Pumping Rates March 1, 2018 to January 23, 2019
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Existing Storage and Distribution

Each seawater pump has a 6-inch HDPE
pipe that delivers seawater to the elevated
20,000 gallon storage tanks located on the
southwest corner of the campus. To
conserve energy and minimize seawater
consumption, the seawater pumping
system was designed to be a variable flow
system with flow rates dependent on actual
usage by various research projects. As
seawater 1s fed by gravity from the
elevated storage tanks into the wvarious
research tanks on the campus, the water
level drops in the storage tanks. This
change is monitored by a water level sensor that sends a signal to the seawater pump’s
variable frequency devices (VFD’s) that either speed up or slow down the seawater
pumping rates depending on demand.

Seawater Storage Tank Enclosure

Because of the relatively short retention time of seawater in the storage tanks, settlement of
suspended sediments is limited, so the raw ambient seawater remains virtually unchanged
before it flows downstream to the research tanks. Moreover, the storage tanks are enclosed
within a building thus preventing the seawater from warming from sun exposure. The 12-
inch-thick concrete walls of the tanks themselves also serve as good insulators allowing the
seawater to retain its desirable ambient temperature. The retention time in the storage tanks
varies with demand. At 200 gpm the retention time is 200 minutes (3 hours 20 minutes) and
at 500 gpm the retention time is 80 minutes (1 hour 20 minutes).

The flow rates to individual research tanks are based on several factors that include the
mass of specimens being held in a specific tank, the minimum turnover rates required to
maintain high water quality for marine species, and dynamic water velocities that replicate
the natural ocean conditions that particular organisms typically experience. Unlike typical
aquaculture systems, MSC research projects do not involve significant animal biomass or
unusually high densities; the lower densities represent a more natural condition and
minimize unwanted stress upon the specimens being studied. Typically, a minimum turn-
over rate of research tank water is approximately one to two times per hour. Thus, if a tank
has a 400-gallon capacity the flow rate to that tank will be approximately 7 to 14 gpm while
a 1,000 gallon tank would have a flow rate of approximately 16 to 32 gpm. Flow
monitoring from March 2018 through January 2019 indicates that the current research at the
MSC utilizes an average of 291 gpm. This use is expected to double once the CSI becomes
operational.
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Existing Discharge

Seawater discharged from the research tanks connect via a gravity flow network of
underground PVC pipes that ultimately discharge through the single 15-inch reinforced
concrete pipe on the south face of the Bathing Beach Seawall. Before seawater is
discharged it comingles with stormwater runoff, a condition that seems to be a relic of the
original system installed soon after the University acquired the property in 1967. Depending
on the seawater demands of the campus research projects, the velocity in the outfall pipe
ranges from approximately 2 to 3 feet per second (ft/sec). During a normal tide cycle the
outfall discharge encounters the ambient cove water within a distance of approximately 30
feet at high tide and approximately 110 feet at low tide. The round cobbles on the beach are
very dynamic, moving in and out depending upon wave and current actions and can
seasonally accumulate to the top of the
seawall after a large storm. When the
cobbles pile up against the seawall the
outfall water typically runs down thru the
voids between the cobbles. To keep the
outlet open NU periodically discharges a
surge of water to displace the cobbles at
the outlet. On occasion, typically after
large storms, NU will use existing
authorization from the Commission to
remove the cobbles in front of the outfall
pipe with a small excavator working from

the top of the seawall. Existing 15” Discharge Pipe at Seawall

Thermal Effects of Existing Discharge

MSC researchers tracked intake and discharge temperatures as well as ambient water
temperatures throughout Bathing Beach Cove to Shag Rocks from March through
November 2018. During that period, the average seawater flow rate was 248 gpm and the
average temperature differential between ambient seawater at the intakes and seawater
discharged onto Bathing Beach was 0.367 degrees Fahrenheit (F). Using these parameters,
researchers utilized CORMIX Modeling software (an advanced information system that
delivers a comprehensive analysis of regulatory mixing zones, including evaluation of
critical ecological impacts) to attempt to model the effects of seawater discharged seawater
on the surrounding waters. Using the actual measured flowrates and temperatures the
CORMIX program was unable to produce any measurable results based on the negligible
thermal effects within the Near Field Region. To create any measurable thermal plume in
the waters of Bathing Beach Cove the modelers needed to insert a theoretical flow rate of
1,050 gpm (more than 4 times the observed average flow rate) and an anomalous 5.7° F
temperature differential with the ambient Cove seawater temperature, into the CORMIX
model. Those values far exceed any intended use of the proposed seawater system. NU has
reviewed the data and modeling with DEP and EPA and there appeared to be agreement
that the existing seawater system discharges were not adversely impacting the receiving
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waters. NU continues to coordinate with those agencies regarding the proposed seawater
system and its potential effects.

Since 1985, Dr. Ken Sebens (former MSC Director and now a member of the faculty at
Friday Harbor Laboratories) has been monitoring the abundance of lobster (and other
species) at three locations around East Point (Dive Beach), and inside and outside of Shag
Rocks. Each year, lobster abundance was counted by SCUBA divers along 25 m x 1 m
transects, a common approach to sampling of mobile benthic animals. Analysis of these
data indicate that lobster abundance has not changed significantly over time at these sites.
These data also show that there is considerable variability in lobster abundance over this 33-
year period, with boom and bust years for lobsters. But there is no evidence of sustained
long-term lobster decline, and no evidence of decline since renovations to the MSC
seawater system in 2011.

b. Resource Areas

Coastal and Inland wetland resource areas in the vicinity of the proposed work include Land
Under the Ocean (LUO) extending seaward from MLW, Coastal Bank (the seawall), Land
Subject to Coastal Storm Flowage (LSCSF), Coastal Beach extending landward from MLW
to the seawall, and a small wetland, identified by CLE Engineering, Inc., as a Bordering
Vegetated Wetland located just east of the Edwards Laboratory. The BVW consists of a
small basin depression dominated by common reed (Phragmites australis). The basin was
reportedly used in the past as a seawater discharge area and a single 15-inch concrete pipe
extends from the southwest corner of the wetland to the existing seawall adjacent to Bathing
Beach. Although discharge flows to the wetland have ceased, the 15-inch pipe continues to
serve as the discharge location for the seawater system. The 100-foot Buffer Zone
associated with the Coastal Bank extends into the upland portion of the site. On the south
side of the site CLE Engineering, Inc., classified the Coastal Bank as an area downgradient
from the seawall adjacent to Bathing Beach; however, to maintain consistency with
previous permit application filings for this site the Coastal Bank is herein presumed to be
the seaward face of the seawall. The LUO has a rocky substrate that does not support
eelgrass. Per MassGIS, the area is not mapped for shellfish suitability and is therefore not
considered significant to the protection of land containing shellfish.

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate
Map for this area (Map Number 25009C0541G, Essex County, MA, map revised July 16,
2014), the site is located entirely within Zone AE (coastal areas with a 1% or greater chance
of annual flooding and an additional hazard associated with storm waves). The map
indicates that the area in the vicinity of the seawall has a flood elevation of 15 feet. During
review of the January ENF, CZM required the use of the FEMA’s National Flood Hazard
Layer 100-year elevation for this site. The NFHL 100-year elevation is 13 feet (Figure 4).
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c. Other Environmental Considerations

According to information obtained from the Massachusetts Geographic Information System
(MassGIS), no Potential or Certified Vernal Pools, Estimated Habitat of Rare Wildlife,
Priority Habitat of Rare Species, Outstanding Resource Waters, DEP Eelgrass, or Areas of
Critical Environmental Concern exists at or in the vicinity of the site. The waters off the
beach are not mapped by the Division of Marine Fisheries (DMF) as a shellfish suitability
area (Figure 4). According to mapping published by DMF, the shellfish growing area is
prohibited, as shown in Figure 5.

IV. Proposed Activity

a. Proposed Seawater System

The proposed seawater system is an essential replacement of the existing system that, as
described above, has significant limitations. The replacement seawater system is absolutely
critical to sustain the marine life used in the research at the MSC and to support the MSC’s
current research operations. Following a complete reevaluation of the current and projected
seawater research requirements, NU currently proposes a replacement intake system that
will operate at 600 gpm, which represents a 75% reduction from the previously planned
2,400 gpm seawater capacity.

Replacement Intake System

The replacement seawater intake system will consist of two (2) new 14-inch DR15.5 HDPE
intake pipes that will extend approximately 410 feet from the seawall into Bathing Beach
Cove to a point approximately 135 feet southeast of the existing intake lines. Due to the
long pipe length from the pump house to the intake site, the intake pipes are oversized to
compensate for the friction losses that result from even a small amount of biofouling growth
to avoid the cavitation problems that the existing seawater
pumps are experiencing. The new intake lines will be installed
using horizontal directional drilling (HDD) installing the pipes
beneath the existing seawall and under the beach to a location
approximately 250 feet seaward of MLW where they will
emerge onto the Cove bottom. This will protect the integrity of
the existing stone seawall (regulated as Coastal Bank), avoid
alterations to Coastal Beach, minimize alteration of LUO, and
minimize construction impacts in buffer zone.

The intake pipes will be secured to the Cove bottom using a
combination of concrete ballast blocks with either helix
anchors if the supporting substratum is sand, or stainless steel
threaded rods that will be drilled and epoxied into the bedrock.

Intake Structure
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Depending on their exact location, which may vary slightly from plan due to actual
conditions on the ocean floor, the pipes will be secured to the seafloor separately with
individual ballast blocks 4-feet long x 3-feet 10-inches wide x 2-feet 9-inches thick (15.33
sf/block). Due to the location of the HDD exit hole, the pipes will only require a total of 2
ballast blocks, totaling approximately 30.6 square feet.

The new seawater intake structures will consist of two (2) Fiberglass Structural Cylinders
that will support a s-inch plastic mesh installed at the terminal end of each intake pipe and
will be mounted on two (2) separate precast concrete pads. The pads will measure 27-feet x
10-feet (270 st each), occupying approximately 540 sf of ocean bottom. The purpose of the
2-inch plastic mesh is to prevent larger suspended material from being drawn into seawater
pumping system. The capture velocity at the surface of the plastic mesh is very low so that
it does not capture any passing debris such as seaweed or plastic bags. At the interior of the
intake system is a series of slots cut into a round pipe. The quantity and open area of the
slots is designed to reduce the slot entrance velocity such that small fish and crustaceans
that pass thru the ’2-inch mesh can avoid being drawn into the seawater intake system by
using their "escape velocity" (natural survival reflex that creates an accelerated burst to
avoid being captured) to swim away from the intake slot.

AVG CAPTURE VELOCITY AT MESH
300 GPM = 0.011 FPS

AVG CAPTURE VELOCITY AT SLOT ENTRANCE
300 GPM = 0.19 FPS

14" SCH 80 PVC PIPE |

600 GPM SEAWATER INTAKE SYSTEM

Flow Rate |Slot Capture Velocity |Slot Capture Velocity @ 2" from Slot Capture Velocity at Mesh
gpm ftisec ftisec ftisec
600 0.192 0.028 0.011

NU’s initial calculation of lobsters potentially lost through the operation of the seawater
system was based on a flow rate of 2,400 gallons per minute and 43.7 lobster larvae per
1,000 m?® of seawater (the highest value found in the published literature). Hence, this
approach likely overestimates adverse impacts of the system because it assumes that "in
season" (May thru October) larval density around the intakes is always at peak, which is
highly unlikely. This approach translated into an estimated mortality of 102,927 lobster
larvae per year. The published estimated survival rate of a lobster from an egg to market

Pare Corporation Northeastern University Marine Science Center
Project No. 17177.00 Seawater System Upgrades

-11- Notice of Intent

.



size is between 0.004% to 0.02%. Using the larger value of 0.02% results in a calculated
loss of approximately 21 market sized lobsters per year at the 2,400 gpm seawater flow rate.

At the currently proposed 600 gpm flowrate, losses were calculated to be 25,732 lobster
larvae or 5 market sized lobsters per year.

Anticipated Total Total Lobster Lobster Larvae
Ambient Flow Rate Flow Rate Seawater Seawater Larvae Density Entrained
Month Temp (F) gpm ft3/sec ft>/month m3/ month #/m3 Per Month
January 41.4 250 0.56 1,443,850 40,891 0.00 0
February 38.8 250 0.56 1,443,850 40,891 0.00 0
March 38.8 250 0.56 1,443,850 40,891 0.00 0
April 43.2 400 0.89 2,310,160 65,425 0.00 0
May 48 600 1.34 3,465,241 98,138 0.04 4289
June 58.1 600 1.34 3,465,241 98,138 0.04 4289
July 65.8 600 1.34 3,465,241 98,138 0.04 4289
August 67.5 600 1.34 3,465,241 98,138 0.04 4289
September 63.9 600 1.34 3,465,241 98,138 0.04 4289
October 57.9 600 1.34 3,465,241 98,138 0.04 4289
November 51.3 400 0.89 2,310,160 65,425 0.00 0
December 46.2 250 0.56 1,443,850 40,891 0.00 0
Yearly Totals 31,187,166 883,239 25732

Note: Lobster Larval Density used in the above calculation was 43.7 larvae/1000m? of seawater, the highest density found in

the published literature.

Intake System Operations

The proposed alternating intake pipe operations allows NU to manage the biofouling
without the use of chemicals by starving the biofouling organisms for oxygen and then
promoting anaerobic bacteria to consume the balance of the organic material in the pipe
before it is placed back into use prior the start of the new research season.

This replacement system is designed to accommodate and control biofouling so that
consistent flows can be provided to the research tanks, during the research season —
essentially April to October. A consistent and reliable flow of fresh seawater is needed to
support the marine life and produce reliable research data. The research at Nahant is
conducted to explore native and natural systems of the region, therefore the system is a flow
through system with short resident times to retain natural water quality parameters in the
research tanks / microcosms. That is reflected in Table 1 below which shows little
difference between discharge and intake parameters.
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Table 1. Compiled Water Quality Data

Analyte Unit Standard Re;:-:::‘ti:ble Influent  Effluent Delta Influent  Effluent Delta
Day 1: April 8, 2019 — Low Tide Day 2: April 11, 2019 - Low Tide
BOD 5-Day mg/L 2 BRL BRL - BRL BRL -
TKN mg/L 0.6 BRL BRL - BRL BRL -
Ammonia-N mg/L 0.5 BRL BRL - BRL BRL -
Nitrate-N/Nitrite-N mg/L 0.01 0.49 0.46 -0.03 0.49 0.56 0.06
Total Nitrogen mg/L NA <11 <11 - <11 <1.2 0.1
Oil & Grease Grab mg/L 1 BRL BRL - BRL BRL -
TSS mg/L 1.5 6 28 22 BRL BRL -
Total Phosphorus ~ mg/L 0.005 0.022 0.024 0.002 0.018 0.024 0.006
Dissolved Oxygen mg/L ?6.0 1 9.2 9.1 -0.1 9.5 9.5 0
pH su 6.5-8.5 NA 7.69 7.63 -0.06 7.96 7.98 0.02
Day 1: April 8, 2019 — Mid Tide Day 2: April 11, 2019 - Mid Tide
BOD 5-Day mg/L 2 BRL BRL - BRL BRL -
TKN mg/L 0.6 BRL BRL - BRL BRL -
Ammonia-N mg/L 0.5 BRL BRL - BRL BRL -
Nitrate-N/Nitrite-N mg/L 0.01 0.42 0.33 -0.09 0.47 0.24 -0.23
Total Nitrogen mg/L NA <1.1 <0.93 -0.17 <1.1 <0.84 -0.26
Oil & Grease Grab  mg/L 1 BRL BRL - BRL BRL -
TSS mg/L 1.5 8 18 10 3 5 2
Total Phosphorus ~ mg/L 0.005 0.021 0.015 -0.007 0.022 0.016 -0.005
Dissolved Oxygen  mg/L ?6.0 1 9.2 9.2 0 10 10 0
pH su 6.5-8.5 NA 7.73 7.66 -0.07 8.05 8.04 -0.01
Day 1: April 8, 2019 — High Tide Day 2: April 11, 2019 - High Tide
BOD 5-Day mg/L 2 BRL BRL - BRL BRL -
TKN mg/L 0.6 BRL BRL - BRL BRL -
Ammonia-N mg/L 0.5 BRL BRL - BRL BRL -
Nitrate-N/Nitrite-N me/L 0.01 0.31 0.16 -0.15 0.3 0.14 -0.16
Total Nitrogen mg/L NA <0.91 <0.76 -0.15 <0.90 <0.74 -0.16
Oil & Grease Grab  mg/L 1 BRL BRL - BRL BRL -
TSS mg/L 1.5 6 10 4 BRL 14 +
Total Phosphorus ~ mg/L 0.005 0.02 0.022 0.002 0.022 0.024 0.002
Dissolved Oxygen mg/L ?6.0 1 9.5 9.5 0 8.9 9 0.1
pH su 6.5-8.5 NA 7.75 7.85 0.1 7.94 8 0.06

The replacement system is comprised of two 14-inch diameter intake pipes, an “A” line and
a “B” line. The flows will be cycled between the two lines. See Figure 8 in Section 3 of the
supporting materials - Progression of Biofouling in Seawater intake Pipes. Review of that
figure shows that the A Line will approximately be in operation from April to October.
During that period blue mussel spat, released in the spring, will be drawn into the pipe and
start to grow and foul the pipe. In October, the biofouling will start to interfere with flow

Pare Corporation Northeastern University Marine Science Center C'P
Project No. 17177.00 Seawater System Upgrades

-13- Notice of Intent



and the intake will be switched to the B Line. Few blue mussel spat are released in the fall
and therefore little biofouling will develop in the B Line throughout the later fall, winter,
and early spring. Meanwhile in the A Line, with no water flow, the water in the intake will
be become anoxic. This will cause die off of mussels and other life in the pipe. During the
winter and spring, bacteria in the A Line will decompose the mussel’s soft tissues (byssal
threads) allowing the shells to release and slough off the sidewall. Before the A Line
resumes operation the loose shells will be cleaned out. This system with two properly sized
pipes will provide the consistent and reliable flows to the research facilities without
resorting to chemical biofouling controls, or interrupting flows to mechanically clean the
pipes during the research season.

Proposed Pump House

To accommodate this proposed 600 gpm seawater system, NU proposes to construct a new
pump house to the south of the existing storage tank building, outside of the 100-foot buffer
zone to LSCSF (a Bylaw resource area). The pump equipment will be housed in the
basement level of this new building while the ground level will house the required
mechanical/electrical equipment and a dive locker. The finished floor elevation of the
proposed dive locker will be located approximately 3-feet 6-inches above the base flood
elevation. To accommodate this design, overhead powerlines will be relocated, and a new
pole will be installed at the northern edge of the new access road. Utilities to service the
new building including gas, sewer, and water will be installed via connections to Swallow
Cave Road to the northwest. Additionally, a new generator and transformer will be installed
to the northwest of the new pumphouse. The building and utilities will be located entirely
outside of all state and local resource areas.

As with the current system, the new seawater pumps will deliver seawater to the existing
elevated seawater storage tanks.

To address sea level rise and coastal resiliency concerns the design team has considered
flood mitigation and waterproofing from a building siting and material selection standpoint.
As the design progresses specialty consultants will advise on the detailing of the building
and will specify resilient materials to allow the structure to resist flood loads and protect
building infrastructure.

Due to its location away from the main Edwards Lab, the pumphouse will be accessible via
a new ADA path as well as a gravel fire access road. The road will connect to the existing
access drive and extend west to the southern side of the pumphouse. The new road will be
located within a previously disturbed area south of the greenhouse which is currently
occupied by grass and sandy gravel that has been compacted by vehicular access. The
design approach proposed here intends to comply with the regulations by making the
pumphouse universally accessible while minimizing impacts to the floodplain and 100-foot
buffer to the greatest extent possible.
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Proposed Storage and Distribution
No changes are proposed to the existing seawater storage tanks and distribution lines.
Proposed Discharge

The seawater discharge will be collected in a new effluent collection chamber located
northeast of the existing pump house and at the intersection of the existing access road and
new access road. From this location the seawater will be discharged through a subsurface
system that will extend into Bathing Beach Cove to a location approximately 200 feet from
the face of the existing seawall. The discharge system will consist of two (2) 14-inch
outside diameter HDPE outfall pipes with a series of offshore flow diffusers to ensure rapid
mixing of discharged seawater and the receiving waters. Having two outfall pipes also
serves to control the biofouling using a similar approach as the seawater intake system (i.e.,
by allowing one outfall pipe to be “active” while the other outfall pipe is inactive to produce
anoxic conditions). As with the intake pipes, the discharge pipes will be directionally drilled
under the seawall and beach and will emerge approximately 50 feet seaward of mean low
water. The discharge pipes will be secured to the Cove bottom in the same manner as the
seawater intakes by using concrete ballast blocks to prevent pipe movement from waves and
currents. The eight concrete ballast blocks will occupy approximately 123 sf of area on the
cove bottom. The flow diffusers will consist of flanged reducing tees that can be capped by
using PVC blind flanges to control biofouling thru the anoxic process.

Thermal Effects of Proposed Discharge

Utilizing a 3-Port subsea discharge diffuser configuration, NU ran the CORMIX model
using a theoretical discharge flow rate of 1050 gpm with temperature differential of +5.7
degrees F relative to the receiving ambient Bathing Beach Cove waters. These values were
used because a viable model could not be produced using the real parameters consistent
with the proposed system. The results showed an immediate dissipation of the temperature
differential between the discharge temperature and the receiving Cove water. Again, the
maximum proposed flow rate will be 600 gpm, and the average calculated temperature
differential over the 10-month study was 0.367 degree F. Based on these values the
proposed seawater discharge will not have an adverse thermal effect on the Cove waters.

Construction Methods

Horizontal Directional Drilling (HDD) consists of three phases: pilot hole, reaming, and
pullback. Pilot hole drilling is a critical phase of the project. It determines the ultimate
position of the installed pipe. A 7-% inch diameter drill bit will be powered by a downhole
mud motor which uses the pressure and flow from the mud pump to penetrate the rock. A
prescribed entry point at a predetermined angle, typically between 12-14 degrees. The entry
angle is selected to optimize the drill path while accommodating surface completion
requirements. The drill string is then advanced joint by joint by using the pushing, rotation
and drilling fluid forces of the drill rig and the downhole mud motor. The mud motor is
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manufactured with a 2- degree bend in the housing which allows for the directional control
when steering corrections are needed along the proposed drill path. At the completion of
each joint, the location of the gyro is obtained by taking a survey of its location which is
transmitted to the surface via a wireline, this information is then used to calculate how the
bit should be steered for the next length (or joint) of pipe. It is recommended that readings
be taken at least every 15 feet. More frequent readings may be required due to changes in
subsurface drilling conditions. A computer program is used to continually adjust the drill
path based on real- time as-built information that is collected and evaluated each time a
survey is taken. Real- time analysis and adjustment of the drill path ensures that the pipe
will be placed accurately per the specifications while avoiding subsurface obstructions and
responding to changing drilling conditions caused by natural or man-made properties of the
subsurface soils. Because the project will be exiting into the ocean, drilling will stop prior
to exiting the rock. At what depth and location has yet to be determined, the actual elevation
of the rock must be known to determine the stopping point. The drill string will then be
extracted from the bore hole and related tooling will be removed so that reaming can
commence.

Push Reaming: For this project, this reaming method has been selected to limit the amount
of drilling fluid entering the ocean. The reamer is pushed down the hole rather than pulling
it back to the drill rig. In general, the final wellbore diameter should be at least 1.5 2 times
the outside diameter of the pipe completion material. This is necessary to allow for an
annular void for the return of drilling fluids and cuttings and to allow for the bend radius of
the completion material. This rule of thumb is subject to adjustments based on subsurface
soil conditions. Depending on the size of the desired final wellbore and the subsurface soil
conditions. The reaming will take several reaming passes to achieve the required diameter
of 24 to 26 inches. The number of intermediate passes will be determined by the hardness
of the rock, the harder the rock will require additional passes.

Pushout into Ocean: Once most of the bore hole has been prepared to the required size a
centralizing reamer and drill bit will used to drill the last few feet of rock. Once the bit has
broken through the rock the process above will be repeated until it has been exited into the
ocean sea floor.

A gravity cell (oversized trench box) will be installed at the exit point to confine drilling
fluids and prevent release into the water column. The fluids are denser than water and
therefore sink to the bottom within the gravity cell.

Pullback: Once the drilled hole is enlarged, the pipe can be pulled back into the reamed hole
filled with drilling fluid. The pipe material will be assembled completely on land and then
floated out to the exit location. Once in place the pipe will then be filled with sea water and
hooked to the reamer and swivel by divers. The swivel is used to prevent rotational torque
from spinning the pipe. A reamer is also placed between the pulling head and the drill string
to ensure that the hole remains open and to allow additional lubricating and stabilizing
drilling fluid to be pumped into the hole during the pullback. The pullback operation
continues until the pipe is at the surface at the drill rig.
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Wellbore Tracking and Field Adjustments: The path of the pilot bore will be guided by a
third-party company called Prime Horizonal from Houston, TX. A gyro tool has been
selected at this time which eliminates the need for a coil which is required for a normal

magnetic tool.

b. Proposed Stormwater Management

Stormwater management for the increase in impervious surface associated with the new
pumphouse will be required at the site. As detailed in the Stormwater Report prepared by
Nitsch Engineering, included as Section 14, the proposed stormwater management system
includes an infiltration trench system to infiltrate runoff into the ground and control runoff

rates.

c. Resource Area Impacts

Due to the nature and location of the work, resource area impacts are unavoidable, but have
been minimized to the extent practicable. The proposed pump house building and utility
connections are located in uplands, greater than 100 feet from the limit of LSCSF, i.e.,

outside of all state and locally regulated buffer zones and resource areas, respectively.

Work in resource areas and buffer zones are summarized in Table 2 and Table 3 below.
These are quantified separately for WPA and Bylaw because this replacement project is: (1)

being reviewed pursuant to both laws, and (2) to avoid confusion by mixing the impacts.

Table 2. Summary of Work in WPA Resource Areas and Buffer Zones

Resource Area /

Temporary or

Review Area Activity Area (s.f.) permanent
Land Under the Ocean  Seawater Intakes 540 Permanent
Seawater Discharges 270 Permanent

Total LUO 810
LSCSF Gravel Drive (portion) 230 Permanent
Effluent Chamber 75 Permanent

Total LSCSF 305
}13(19\_3 i‘:iﬂggazs?;e]gtz ik Gravel Drive (portion) 1,510 Permanent
Paved Walkway (portion) 180 Permanent
Trench Drain (portion) 80 Permanent
Electrical Transformer 50 Permanent
HDD operations 600 Temporary

Total WPA BZ 2,420

Pare Corporation
Project No. 17177.00

-17-

Northeastern University Marine Science Center

Seawater System Upgrades
Notice of Intent

.



Table 3. Summary of Work in Bylaw resource Area and Buffer Zones

Resource Area / Review Activity Area (s.f.) Temporary or
Area permanent
Land Under the Ocean Seawater Intakes 540 Permanent
Seawater Discharges 270 Permanent
Total LUO 810
LSCSF Gravel Drive (portion) 230 Permanent
Effluent Chamber 75 Permanent
Total LSCSF 305
113(1(])\_3 i;:iﬂggi‘z;eBtz ak Gravel Drive (portion) 1,510 Permanent
Paved Walkway (portion) 180 Permanent
Trench Drain (portion) 80 Permanent
Electrical Transformer 50 Permanent
HDD operations 600 Temporary
Total WPA BZ 2,420
100-ft Buffer Zone to Portion of Gravel Access 655 Permanent
LSCSF Road
Portion of paved 60 Permanent
walkway
Portion of Trench Drain 25 Permanent
Port101'1 of handwap 60 Permanent
accessible parking space
Total Bylaw BZ 800

Using HDD methods to install the pipes avoids altering Coastal Bank and Coastal Beach
and minimizes alteration of Land Under the Ocean. Alteration of approximately 810 square
feet of LUO is associated with the placement of the intake and outfall pipes, ballast blocks
and intake structure pads to secure the pipes. These impacts will be partially offset by
removing the anchor blocks along the existing intake lines, which total approximately 175
square feet, resulting in a net change LUO of 635 sf.

As described, impacts to the Coastal Beach and Bank have been avoided entirely by the use
of horizontal directional drilling to install the intake and effluent pipes. No impacts to the
BVW are required.

A total of 305 square feet of impacts to LSCSF will result from the construction of a gravel
access road and effluent chamber, as described in the pumphouse section above. These
impacts have been minimized to the extent possible while still fulfilling the goals of the
project.
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Activity will occur within approximately 2,420 square feet of the 100-foot WPA buffer
zone associated with the BVW and coastal bank. Approximately 1,820 square feet are
permanent impacts resulting from the construction of the new walkway and trench drain at
the southern end of the Edwards Laboratory and the placement of a new gravel fire access
road, ADA parking space, and transformer at the pumphouse. The remaining impacts are
temporary in nature and will result from HDD activities.

The 2,420 square feet within the 100-foot WPA buffer also fall within the 100> LSCSF
local bylaw buffer. An additional 800 square feet of permanent impacts associated with the
activities described above will occur within the 100-foot LSCSF buffer only.

d. Agency Review Comments

Three state agencies provided comment letters in response to the Draft Environmental
Impact Report (DEIR) and Final Environmental Impact Report (FEIR) regarding the
proposed project submitted on behalf of Northeastern University in November of 2019 and
March of 2020. The following comments provided by state agencies are transcribed below
followed by responses:

Massachusetts Office of Coastal Zone Management (CZM)

“A description of how work to remove the existing and former intake pipes and associated
infrastructure from the beach and near shore areas will be conditioned to ensure protection
of the resource area during removal should be provided.”

The ballasting subcontractor will remove and recover the existing pipes and ballast blocks
using a combination of underwater hydraulic saws and a crane. The exposed pipe will be
removed completely or until it is 2 feet below the natural sea floor.

“Existing and proposed conditions plans at a reasonable scale that clearly depict the
proposed project relative to the regulated resources on the site, including the extent and
location of project components and resource areas, should be provided in order to facilitate
review of potential resource impacts.....As each resource area has different standards, a
clear breakdown of the boundaries of each and the associated impacts from project
components is necessary to determine that the project minimizes impacts to each.”

A full set of engineering plans is included in this NOI submission as Section 15. Resource
area impacts and applicable regulatory compliance are described in sections IV and IIV of
the narrative.

“As noted in the study conducted for the Coastal Resiliency Grant Project, the volume of
sediment at Canoe Beach is depleted such that minor to moderate storms have caused
overwash onto and undermining of Nahant Road in the past. Because predicted sea level
rise and more significant and frequent coastal storms could jeopardize the sewer line over
time, a more detailed vulnerability analysis that includes an eroded profile assessment
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should be conducted before plans to locate the sewer in this roadway are finalized to
determine whether the projected lifespan of the sewer line in this location meets the goals of
the project and minimizes potential impacts to the adjacent coastal resource areas...Given
the vulnerability of the road to moderate and major coastal storms discussed above, NU
should reconsider the feasibility of moving the sewer line out of the velocity zone in the
future and consider moving forward with the mixed sediment nourishment at Canoe Beach
in the short term to reduce impacts from coastal storms to the site.”

This comment is not applicable to the seawater system project. Canoe Beach is located on
the north side of the property outside of the proposed project limits.

“The proposed project is subject to CZM federal consistency review and must be found to
be consistent with CZM's enforceable program policies.”

Noted. The proposed project is not anticipated to impact coastal resources other than those
addressed above. CZM review is part of the federal permitting process and will be
coordinated with the USACE permit application review process.

Massachusetts Division of Marine Fisheries (DMF)

An email dated April 20, 2020 states all DMF comments submitted in response to the DEIR
were addressed in the FEIR and the agency has no further comments at this time.

Massachusetts Department of Environmental Protection’s (MassDEP)
Surface Water Discharge Permitting Program

Verification of intake velocity. “EPA recommends a standard intake velocity no greater
than 0.5 feet per second (fps) to ensure that the majority of aquatic organisms can avoid
becoming trapped against intake screens. See, for example, 40 C.F.R. §§ 125.94(c)(2) and
(3). The intake velocity has been calculated at 0.011 fps, well below the 0.5 fps standard.
MassDEP requests that Northeastern verify the velocity if and when the proposed intake
becomes operational. Northeastern has indicated in the FEIR that “[Northeastern] will
verify these velocities upon operation of the new system.” Northeastern also noted “(i)t may
not be technically feasible to measure such low water velocities (0.011 feet per second) in
the open ocean environment, however, the University will research and attempt to confirm
the velocities. One means to evaluate and determine the velocity at the intake screens is to
monitor the flow rate pumped by the seawater pumps with a flow meter. If the seawater flow
meter is less than 600 gpm, the intake velocity will be well below the MassDEP limit of 0.5
FPS.” MassDEP and EPA will work with Northeastern to ensure that the velocity
verification method is acceptable.”

As shown above in Section IV a. the modeled slot inlet velocity is less than 0.5 fps.

Regarding NU’s Best Practices for Seawater Use: “MassDEP reiterates approval of this
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approach and believes that the Best Practices for Seawater Use should continue to be a
“living” document that is maintained and updated by the SAC over time. Oversight of
research conducted at the facility by the SAC is important and must be considered a

EZ N1

priority by Northeastern”.

Noted. NU’s Seawater Advisory Committee (SAC) will maintain and update this document
as needed.

Temperature of the discharge (emphasis added). “The waters of Bathing Beach Cove are
classified by MassDEP as SA. According to the Massachusetts State Water Quality
Standards (SWQS), discharges to SA waters “Shall not exceed 85°F nor a maximum daily
mean of 80°F and rise in temperature due to a discharge shall not exceed 1.5°F” (314
CMR 4.05(4)(a)(2)). The average temperature differential calculated by Northeastern
during March through October 2018 was +0.367°F. Since Northeastern is no longer
proposing to use seawater to cool the proposed new CSI building, the temperature
differential should be similar to the current conditions and therefore it is not anticipated
that the discharge from the flow-through seawater system would violate the Massachusetts
SWQS. MassDEP had requested that Northeastern provide more information on sources of
temperature increases. Northeastern explained in the FEIR that “researchers may elevate
water temperatures by two or three degrees Celsius to represent future predicted increases
in sea surface temperatures.” The FEIR also explains that “(b)efore seawater is discharged
back into the ocean it will pass through an energy recovery heat exchanger that helps to
further reduce any temperature differential of the effluent. The energy recovery heat
exchanger also significantly reduces the energy consumption of the CSI facility, making it
more sustainable and energy friendly.” Based on previous information provided to the
Agencies as well as this additional new information, the Agencies maintain that the
proposed discharge would not exceed the Massachusetts State Water Quality Standards
for SA waters for temperature. The FEIR states that “[Northeastern] is also committed to
conducting additional temperature sampling CORMIX model runs once the new system is
operational.” Temperature data and modeling results should be made available to the
public on an easily accessible website.”

Modeling. “MassDEP requested in previous comment letters that Northeastern conduct
additional temperature sampling and CORMIX model runs if and when the new discharge
is operational. As mentioned above, Northeastern has agreed to conduct this additional
modeling as well as collect additional temperature data once the new system is
operational.”

As documented above in section III, monitoring of inlet and discharge temperatures have
documented a 0.367 degree difference. Cormix modeling require a minimum temperature
differential of 5.7 degrees F to show any thermal effect in the receiving waters. thus, the
discharge will not have an effect of ambient temperatures of the receiving waters.
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V. Regulatory Compliance
The following section reviews and documents compliance with the WPA and Bylaw.

The WPA Regulations at 310 CMR 10.01(2) state that the purpose of the Regulations is to
establish a decision-making process to regulate activities in resource areas to protect the
eight interests of the WPA. Similarly the Bylaw was established to regulate activities in
resource areas to protect the resource area values (interests) as identified in the Bylaw.

As described in 310 CMR 10.21 the performance standards are established to protect the
characteristics of the resource areas and thus identify the level of protection needed to
protect the interests of the WPA and that section reads in part:

“... The Preamble identifies the interests of M.G.L. c. 131, § 40 to which that
resource is or is likely to be significant and describes the characteristics or factors
of the resource which are critical to the protection of the interest to which the
resource is significant. 310 CMR 10.21 through 10.37 are in the form of
performance standards and shall be interpreted to protect those characteristics and
resources to the maximum extent permissible under M.G.L. c. 131, § 40.

The performance standards are intended to identify the level of protection the

issuing authority must impose in order to contribute to the protection of the
interests of M.G.L. c. 131, § 40. ...”

In summary 310 CMR 10.21 means that when a project meets the performance standards it
is presumed to adequately protect the applicable interests of the WPA. The materials
presented in this NOI are submitted to the Commission to document that the proposed
project complies with the Regulations and therefore adequately protects the interests of the
WPA.

The Bylaw Regulations do not have a corollary statement to 310 CMR 10.21; however, the
only resource area for which performance standards are established is LSCSF, which are
presented in Section V. Land Subject to Coastal Storm Flowage. Whereas that section
follows the framework of the WPA Regulations with a preamble, presumption and
performance standards, one can imply, similar to 310 CMR 10.21, that when a project
meets the performance standards in Section V. C. 1-8 that the project is presumed to
adequately protect the values associated with LSCSF.

WPA Regulation Review
310 CMR 10.25 — Land Under the Ocean

The project will result in the alteration of approximately 810 square feet of Land Under the
Ocean to install the replacement intakes and discharges and will remove approximately 175
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square feet of existing ballast block and piping, resulting in a net alteration of 635 square
feet of LUO. Performance standards at 310 CMR 10.25(3) through (7) for LUO are
discussed below.

310 CMR 10.25 (3) pertains to improvement dredging for navigational purposes and is
therefore not applicable to this project.

310 CMR 10.25 (4) pertains to maintenance dredging for navigational purposes and is
therefore not applicable to this project.

310 CMR 10.25 (5) Projects not included in 310 CMR 10.25(3) or (4) which affect
nearshore areas of land under the ocean shall not cause adverse effects by altering the
bottom topography so as to increase storm damage or erosion of coastal beaches,
coastal banks, coastal dunes, or salt marshes.

The placement of intake and discharge pipes will not cause adverse effects relating to
storm damage or erosion of coastal features.

310 CMR 10.25 (6) Projects not included in 310 CMR 10.25(3) which affect land under
the ocean shall if water-dependent be designed and constructed, using best available
measures, so as to minimize adverse effects, and if non-water-dependent, have no
adverse effects, on marine fisheries habitat or wildlife habitat caused by:

(a) alterations in water circulation;

The seawater intake system is water dependent by nature. The existing system takes
in and discharges seawater into the bay. The replacement system is designed with
the best available measures including a slotted intake structure to reduce intake
velocity below 0.5 fps, and a diffuser discharge to maximize rapid mixing with the
receiving waters. These design features and the locating of both the intake and
discharge pipes into deeper waters will result in no adverse effect to the receiving
waters or habitat.

(b) destruction of eelgrass (Zostera marina) or widgeon grass (Rupia maritina)
beds;

All proposed work is located outside of any mapped areas of eelgrass or widgeon
grass. A dive survey confirmed that these grasses are not present in the project area
(see NOI Section 7).

(c) alterations in the distribution of sediment grain size;

The placement of intake and discharge pipes will not have an effect on the
distribution of sediment grain size.
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(d) changes in water quality, including, but not limited to, other than natural
fluctuations in the level of dissolved oxygen, temperature or turbidity, or the
addition of pollutants, or

As described in earlier sections, the average change in ambient seawater temperature
is anticipated to be approximately 0.367° F, depending on flow and time of year.
These changes in temperature were quantified by the CORMIX Model, which
determines temperature changes based on parameters of the proposed system. Based
on this model, the proposed seawater discharge will not have an adverse thermal
effect on the Cove waters. Additionally, in MassDEP’s response letter to the FEIR,
“the agencies maintain that the proposed discharge would not exceed the
Massachusetts State Water Quality Standards for SA waters for temperature.”

(e) alterations of shallow submerged lands with high densities of polychaetes,
mollusks or macrophytic algae.

Based on benthic survey of the proposed project area, it is unlikely that disruption of
the benthic community as a result of the project will have long-term or broad-scale
impact on seafloor biota.

310 CMR 10.25 (7) Notwithstanding the provisions of 310 CMR 10.25(3) through (6),
no project may be permitted which will have any adverse effect on specified habitat sites

of rare vertebrate or invertebrate species, as identified by procedures established under
310 CMR 10.37.

According to the current MassGIS data layers for Estimated and Priority Habitat
reviewed through the OLIVER data viewer on March 25, 2019, there is no mapped rare
species habitat in the project area.

Land Subject to Coastal Storm Flowage

LSCSF is defined at 310 CMR 10.04 as, “... land subject to any inundation caused by
coastal storms up to and including that caused by the 100-year storm, surge of record or
storm of record, whichever is greater. While the Regulations do not presently include
any presumptions of significance or performance standards for LSCSF, it is presumed
that LSCSF is significant to the interests of storm damage prevention and flood control.

A summarized above in Table 2, the majority of work in LSCSF is temporary with the
work are being restored to pre-construction conditions. The gravel access will be
established at existing grade to yield no change in site grades. Because there is no
change of topography, the work in LSCSF will have no adverse effect of flood control
or storm damage prevention.
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Nahant Wetlands Protection Bylaw Regulations Section V, LSCSF

A portion of the proposed work will alter less than 5,000 square feet of Land Subject to
Coastal Storm Flowage. In accordance with the Nahant Wetlands Protection Bylaw, the
applicant hereby requests a variance to allow work to proceed.

Bylaw Regulations Section V. C. 1 - 8 identify the following performance standards
established for work in LSCSF, and those are reviewed below.

1. Reduction in the ability of the land to absorb and contain waters.

As the only impervious surface proposed within LSCSF is an 8-foot x 10-foot effluent
collection chamber and a small portion of gravel access road, the proposed work will
not reduce the lands ability to absorb and contain waters. The proposed stormwater
management system includes infiltration trenches to compensate for any diminished soil
absorption within and outside of LSCSF (and LSCSF buffer zone). The Nitsch
stormwater report and project plans submitted with the NOI demonstrate that the
stormwater infiltration standard is met. Therefore, ability of the landform to absorb
stormwater will not be diminished.

2. Reduction in the ability of the land to buffer more inland areas from flooding and
wave damage.

The proposed work will not limit the ability of the land to buffer inland areas from
flooding and wave damage. The proposed pumphouse is located entirely outside of
floodplain and its associated local buffer; therefore, it is protected from flood damage
and will not contribute to storm damage.

3. Displacement or diversion of flood waters to other areas.

The proposed impervious surfaces within mapped floodplain are limited to an effluent
collection chamber and small portion of a gravel access drive; these features will not
increase the horizontal or vertical extent of flooding. Given that the floodplain on the
site is coastal floodplain (infinitely large surface area), this small volume of material
will not result in a measurable increase in the vertical or horizontal extent of flooding.

4. Damage to other structures or property.

As discussed, because the pumphouse is located outside of mapped floodplain and its
associated local buffer, flood waters are not anticipated to be diverted to other
structures, causing damage.
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5. Pollution of groundwater, surface water, or salt water.

The purpose of the MassDEP Stormwater Management Standards is to control
stormwater quantity and quality to avoid flooding and protect the quality of receiving
waters. Compliance with the Stormwater Standards is presumed to adequately protect
receiving water quality. As demonstrated in the Stormwater Report filed with the NOI,
the Standards are met; therefore, the project is presumed to avoid pollution of ground
water, surface water and salt water. As a practical matter, the NEU campus uses salt
water from the cove for experiments and has a vested interest in protecting the quality
of the waters off Nahant and therefore they seek to meet all applicable pollution
prevention standards to protect the integrity of salt water used in scientific research.

6. Reduction of the ability of the resource to serve as a wildlife habitat and migration
corridor through activities such as, but not limited to the removal of substantial
vegetative cover and/or installation of fencing and other structures which prevent
wildlife migration across property.

The work area is previously developed and does not provide substantial wildlife habitat
or migration corridor. Temporary construction fencing will be installed around active
work zones during construction, but no proposed permanent structures will inhibit
wildlife migration across the property.

7. An increase in the elevation or velocity of flood waters.

As previously described, the new pumphouse is located outside of the LSCSF and no
above grade structures or fill are proposed in the LSCSF that would divert flood flows
or concentrate flows leading to increased flood flow velocity.

8. Prevention of the migration of resource areas such as salt marshes due to sea level
rise.

The proposed work will not prevent the migration of resource areas due to sea level rise.
Due to the lack of salt marsh vegetation and the existing seawall and rocky coastal
beach with little to no vegetation in the adjacent Land Under Water, it is unlikely a salt
marsh would establish itself in the location, regardless of the proposed project.
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VI. Summary

This NOI seeks approval pursuant to the WPA and Bylaw to replace the existing seawater
system at the MSC. The seawater system is a critical life support system for the marine life
in research tanks and a properly functioning seawater system is needed to support the
marine life and produce valid research results. Project elements located in resource areas
and buffer zones are limited to the:

= intake and discharge structures (LUO),

= seawater effluent chamber (LSCSF),

= ¢lectrical transformer (buffer zone),

= one new utility pole, (buffer zone),

= casterly portion of gravel access drive (buffer zone), and
= easterly portion of walkway (buffer zone).

Temporary construction-period activities are limited to;
=  HDD operations (LSCSF & buffer zone), and
= Trenching to extend pipes from HDD entry points to the pump house and effluent
chamber.

The temporarily disturbed work zones will be restored to pre-existing grades and the soils
will be stabilized to match pre-construction conditions.

As part of this replacement project the university will remove the existing direct laid
seawater system intakes pipes and ballast blocks from the Coastal Beach and LUO.

As demonstrated in this NOI and supporting materials this replacement project is designed
to avoid and minimize work in resource areas to the maximum extent practicable. Major
elements to avoid and minimize resource area impacts include:

= siting the replacement pumphouse outside of all resource areas and buffers zones,

= siting construction access areas and associated support areas outside of resource
areas,

= using HDD technology to avoid altering Coastal Bank, Coastal Beach and
minimizes unavoidable alteration of LUO.

As described above, the project meets the WPA performance standards established for
LUO, as well as the local bylaw performance standards for LSCSF. Therefore, Northeastern
University respectfully requests an Order of Conditions authorizing this replacement
seawater intake system to proceed with pragmatic conditions appropriate to protect the
interests of the Act and the resource area values of the Town Bylaw.
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Site Photographs
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Photo 1: Existing seawater intake pipes.

Photo 2: Existing seawater effluent pipe at seawall.

-
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Photo 3: Proposed pumphouse location behind existing tanks and left of storage tank building

Photo 4: Example of biofouling that can occur within intake pipes

-
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Photo 5: View of intake pipe anchored to concrete ballast block.

Photo 6: View of intake box screen

-
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July 31, 2020
Email [JAbramson@payette.com]

Jeffrey Abramson

Payette

290 Congress Street, 5™ Floor
Boston, MA 02210

Re: Wetland Resource Area Analysis Report [LEC File #: P\17-313.02.02]
Northeastern University—Coastal Sustainability Institute
430 Nahant Road (Map 1B, Lot 1)
Nahant, Massachusetts

Dear Mr. Abramson:

LEC Environmental Consultants, Inc., (LEC) conducted multiple site evaluations to identify and
characterize Wetland Resource Areas protected under the Massachusetts Wetlands Protection Act (WPA;
M.G.L. c. 131, s. 40), its implementing Regulations (310 CMR 10.00), and the Town of Nahant Wetland
Protection Bylaw (Article 17) and associated Rules and Regulations located on the above-referenced
subject parcel. Protectable Land Under the Ocean, Coastal Beach, Rocky Intertidal Shores, Coastal Bank,
Land Subject to Coastal Storm Flowage (LSCSF), Bank (Inland), and Bordering Vegetated Wetlands
(BVW) are located on the subject parcel.

The following report provides a description of the Existing Conditions and Wetland Resource Areas,
including wetland boundary definitions/determination methodologies, as depicted on the Wetland

Resources Area Plan (Existing Conditions), prepared by Nitsch Engineering, Inc., dated July 31, 2020.

Existing Conditions

The 20.4+ acre site is located at the easterly terminus of Nahant on East Point (attached). The Northeastern
University Marine Science Center is situated within the western portion of the property, accessed off Nahant
Road to the northwest. Swallow Cave Road abuts the property to the west, while the Town-owned Lodge
Park abuts the property to the east, at the tip of East Point. The Northeastern University Marine Science
Center is composed of a main laboratory building (Edwards Laboratory) and several smaller support
buildings to the north and south, situated between the West and East (Murphy) Bunkers associated with
former Fort Ruckman. Research and educational spaces are currently housed within a portion of the East
Bunker. A small parking area, paved access drives, and lawn area containing a former ice house occur east

of the main laboratory buildings.



Canoe Beach and Bathing Beach are located north and south, respectively, of the campus buildings. A
shoreline protection project was implemented on Canoe Beach following issuance of an Order of
Conditions (DEP File #047-0529) on October 6, 2016, involving beach nourishment and creation of an
artificial Coastal Dune. Remaining portions of the 3,500+ linear feet of ocean frontage are largely
characterized as Rocky Intertidal Shores and Coastal Bank. BVW (Freshwater Wetland) is located north of
Bathing Beach.

The West and East Bunkers and upland located east of the East Bunker are dominated by invasive
species, including Morrow’s honeysuckle (Lonicera morrowii), multiflora rose (Rosa multiflora), and
autumn olive (Elaeagnus umbellata) shrubs and Asiatic bittersweet (Celastrus orbiculata) entanglements.
Three (3) distinct stands of invasive Japanese knotweed (Fallopia japonica) occur within the eastern
portion of the property, while invasive garlic mustard (4//iaria petiolata) intermittently occurs on the East
Bunker. Invasive Norway maple (Acer platanoides) and black locust (Robinia pseudoacacia)
trees/saplings occur sporadically with mature hardwood tree growth more prevalent on the East Bunker,
most notably the west-facing slope. Native vegetation is primarily limited to sporadic black cherry
(Prunus serotina) and eastern red cedar (Juniperus virginiana) along with variably-sized patches of
staghorn sumac (Rhus typhina) amongst the encroaching invasive species. Non-native crab apple (Malus
spp.) are also intermittently dispersed throughout, while a cluster of Japanese black pine (Pinus
thunbergii) trees occur immediately east of the East Bunker. An early successional habitat pocket is
located east of the Japanese black pine cluster and occupied by various grasses and scattered autumn

olive, multiflora rose, staghorn sumac, and Asiatic bittersweet.
Similar vegetation also encompasses the majority of the West Bunker.

Floodplain Designation

According to the July 16, 2014 FEMA Flood Insurance Rate Map (FIRM) for Essex County (Community
Panels 25009C0542G and 25009C0541G) and associated Letters of Map Revisions (LOMR’s) dated July
7, 2017 and December 29, 2017, Zone AE and Zone VE extend onto the property. Zone VE are defined
as a Coastal flood zone with velocity hazard (wave action), whereas Zone AE are Special Flood Hazard
Areas (SFHAs) Subject to Inundation by the 1% annual chance flood.

Zones VE (El. 31 & El. 18) occur along the northern shoreline, including portions of Canoe Beach. Zone
AO (Depth 3 feet) extends southerly from Zone VE (El. 18) through the central lawn area between the
campus buildings and the East Bunker, connecting to Zone AE (EL 13) that extends northerly from
Bathing Beach. Zone VE (EL 17) occurs around Bathing Beach, while Zone VE (EL 18) extends around
remaining portions of the southerly coastline. Zone VE (El. 27) occurs along the easterly portion of East
Point. Remaining (interior) portions of the site are mapped as X, Areas determined to be outside the 0.2%

annual chance flood.
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All Flood Zones are depicted on the Wetland Resources Area Plan (Existing Conditions), prepared by
Nitsch Engineering, Inc., dated July 31, 2020.

Natural Heritage and Endangered Species Program Designation

According to the 14" edition of the Massachusetts Natural Heritage Atlas (effective August 1, 2017)
published by the Natural Heritage & Endangered Species Program (NHESP), the site is not located within
a Priority Habitat of Rare Species and Estimated Habitat of Rare Wildlife. The MassGIS NHESP data

layers do not depict any Certified or Potential Vernal Pools on or immediately proximate to the site.

Area of Critical Environmental Concern

The site is not located within an Area of Critical Environmental Concern (ACEC).

Wetland Resource Areas

The following provides the regulatory definitions and descriptions of Land Under the Ocean, Coastal
Beach, Rocky Intertidal Shores, (artificial) Coastal Dune, Coastal Bank, LSCSF, and BVW located on-
site. Land Under the Ocean, Coastal Beaches, Rocky Intertidal Shores, Coastal Dunes, and Coastal Banks
are considered “Coastal Wetlands” under the WPA Regulations and the Bylaw, while BVW and Bank
(Inland) are characterized as an “Inland Wetlands” under the Act Regulations and BVW as a “Freshwater

Wetlands” under the Bylaw.

Additional Resource Areas may be associated with the coastal waters surrounding East Point (e.g., Land

Subject to Tidal Action, and/or Land Containing Shellfish).

Land Under the Ocean

According to the WPA Regulations at 310 CMR 10.25(2), Land Under the Ocean means land extending
from the mean low water line seaward to the boundary of the municipality's jurisdiction and includes land

under estuaries. The Bylaw and Bylaw Regulations do not define Land Under the Ocean.

Land Under the Ocean is associated with the coastal waters surrounding East Point, extending below

Mean Low Water.

Coastal Beach

According to the WPA Regulations at 310 CMR 10.27(2), Coastal Beach means unconsolidated sediment
subject to wave, tidal and coastal storm action which forms the gently sloping shore of a body of salt
water and includes tidal flats. Coastal beaches extend from the mean low water line landward to the dune
line, coastal bankline or the seaward edge of existing human-made structures, when these structures
replace one of the above lines, whichever is closest to the ocean. The Bylaw and Bylaw Regulations do

not define Coastal Beach.

Coastal Beach is associated with Canoe Beach and Bathing Beach and a small cove (“Dive Beach”)

northeast of the North Battery (East Bunker). These Coastal Beaches are primarily dominated by mixed
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cobble at varying sizes. Canoe Beach also contains mixed sand along with cobble from the approved

shoreline protection project.

Rocky Intertidal Shores

According to the WPA Regulations at 310 CMR 10.31(2), Rocky Intertidal Shores means naturally
occurring rocky areas, such as bedrock or boulder-strewn areas between the mean high water line and

the mean low water line. The Bylaw and Bylaw Regulations do not define Rocky-Intertidal Shores.

Outside of the aforementioned Coastal Beaches, the shoreline of East Point is dominated by Rocky

Intertidal Shores composed of bedrock, boulders, and tidal pools.

Coastal Dune

Coastal Dunes are defined in the WPA Regulations at 310 CMR 10.28(2) as any natural hill, mound or
ridge of sediment landward of a coastal beach deposited by wind action or storm overwash. Coastal dune
also means sediment deposited by artificial means and serving the purpose of storm damage prevention

or flood control. The Bylaw and Bylaw Regulations do not define Coastal Dunes.

The remaining portions of a man-made, artificial Coastal Dune are present along the upper portion of
Canoe Beach as permitted under DEP File #047-0529. This artificial Coastal Dune has been subject to

periodic storm damage following its construction.

Coastal Bank
Coastal Bank is defined in the WPA Regulations at 310 CMR 10.30(2) as the seaward face or side of any

elevated landform, other than a coastal dune, which lies at the landward edge of a Coastal Beach, land
subject to tidal action, or other wetland. DEP’s Wetlands Program Policy 92-1: Coastal Banks provides
guidance on delineating Coastal Banks. The Bylaw and Bylaw Regulations do not define Coastal Bank.

Nitsch Engineering, in coordination with LEC, established the top of the Coastal Bank extending across
the subject parcel in accordance with Program Policy 92-1 and site-specific field investigations
conducted by LEC on July 19 and September 26, 2019. Coastal Bank varies across the property based on
the changing topography and Flood Zone elevations. The variable Coastal Bank was primarily

established utilizing Figures 2 & 3 of the DEP Policy; specifically:

2) For a coastal bank with a slope greater than or equal to 4:1 the "top of coastal bank" is that

point above the 100-year flood elevation where the slope becomes less than 4:1. (see Figure 2)

3) For a coastal bank with a slope greater than or equal to 10:1 but less than 4.1, the top of coastal
bank is the 100-year flood elevation. (see Figure 3).

Coastal Bank is present at the landward edge of Canoe Beach where the slope ceases to be 10:1.
Northeast of Canoe Beach, the Coastal Bank extends around the northerly portion of the East Bunker,
above the Flood Zone VE with a slope greater than 4:1 before becoming coincident with the 100-year

Flood Zone elevation when the slope is greater than 10:1, but less than 4:1. Portions of the Coastal Bank
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on or abutting the East Bunker are primarily artificial in nature due to the construction of the East Bunker

and are stabilized by the vegetation identified above, most notably Asiatic bittersweet.

Northeast of the North Battery, the top of the Coastal Bank extends around a small cove area containing a
cobble Coastal Beach. This portion of the Coastal Bank is subject to erosion and is moderately steep with

exposed glacial till.

A seawall/revetment extends around the upper portion of Bathing Beach. A Coastal Bank is present

directly behind the seawall/revetment as being the “elevated landform” that is protectable.

The remaining Coastal Bank on-site around East Point extends upgradient from the Rocky Intertidal

Shore and is primarily composed of bedrock.

Land Subject to Coastal Storm Flowage

LSCSEF is defined in the WPA Regulations at 310 CMR 10.04 and under the Bylaw Regulations as land
subject to any inundation caused by coastal storms up to and including that caused by the 100-year

storm, surge of record or storm of record, whichever is greater.

LSCSF varies across the property in accordance with the FEMA FIRMs and LOMRs as described above
and depicted on the Wetland Resources Area Plan (Existing Conditions), prepared by Nitsch Engineering,
Inc., dated July 31, 2020. Specifically, Zones VE (El. 31 & El. 18) occur along the northern shoreline,
including portions of Canoe Beach. Zone AO (Depth 3 feet) extends southerly from Zone VE (El. 18)
through the central lawn area between the campus buildings and the East Bunker, connecting to Zone AE
(EL 13) that extends northerly from Bathing Beach. Zone VE (El. 17) occurs around Bathing Beach,
while Zone VE (El. 18) extends around remaining portions of the southerly coastline. Zone VE (El. 27)

occurs along the easterly portion of East Point.

Bordering Vegetated Wetland

Bordering Vegetated Wetlands (BVW) are defined in the WPA Regulations at 310 CMR 10.55(2) as
freshwater wetlands which border on creeks, rivers, streams, ponds, and lakes. In these areas soils are

saturated and/or inundated such that they support a predominance of wetland indicator plants.

BVW under the Bylaw and Bylaw Regulations is protected as a Freshwater Wetland and defined as
riverine wetlands (including rivers, freshwater banks, streams, creeks, estuaries);, marshes; wet

meadows,; bogs; and swamps that meet at least one of the following requirements:

1. Fifty percent or more of the natural vegetative community consists of obligate or facultative wetland
plant species, as included or identified in generally accepted scientific or technical publications (such
as, the Wetlands Plant List, Northeast Region for the National Wetlands Inventory, U.S. Fish and
Wildlife Service).

2. The presence of a hydrologic regime that indicates a wet condition in which the soils are annually

saturated.
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3. The presence of hydric soils associated with wetlands as defined in Delineating Bordering Vegetated
Wetlands, a publication written and distributed by the MA Department of Environmental Protection,
Division of Wetlands and Waterways (1995) or as amended.

4.  Where the natural vegetative community has been destroyed, as for example by landscaping or
agricultural use, or in violation of this by-law, the Commission may determine the area to be a
Freshwater Wetland on the basis of annual soil saturation or soil analysis alone or may defer the
determination until the natural vegetation has re- grown.

5. Further freshwater wetlands are vernal pools; banks, rivers; streams, creeks; reservoirs; lakes;
ponds of any size; and quarry pits and motions which may or may not contain any of the above-cited

vegetative and hydric requirements.

On September 26, 2019, LEC demarcated the BVW/Freshwater Wetland boundary. The on-site
BVW/Freshwater Wetland boundary was determined through observations of the existing plant
communities, using the "fifty percent criteria" of the natural vegetative community to determine
dominance of obligate or facultative wetland plant species. The soil characteristics and other indicators of
wetland hydrology were also evaluated in accordance with the criteria enumerated within the WPA
Regulations at 310 CMR 10.55 (2), the Handbook prepared by the Massachusetts Department of
Environmental Protection, entitled Delineating Bordering Vegetated Wetlands Under the Massachusetts
Wetlands Protection Act (March 1995), the Field Indicators for Identifying Hydric Soils in New England-
Version 4, May 2017, and Bylaw and Bylaw Regulations.

The BVW, demarcated by wetland flags 1-20, borders on a 1-3+ foot wide x 1-2+ foot deep, linear
drainage ditch. Intermittent surficial flow in a southerly direction is evident within the drainage ditch as
topography mildly descends. The drainage ditch extends to a headwall and 18-inch reinforced concrete
pipe (RCP) that discharges to Bathing Beach. A gravel driveway abuts the BVW to the west, while a
paved driveway exists between the BVW and Bathing Beach.

The BVW is dominated by invasive common reed (Phragmites australis). The upper limits of the BVW
contain Virginia creeper (Parthenocissus quinquefolia) and climbing nightshade (Solanum dulcamara)
along with common reed, before transitioning to a mix of upland vegetation that represent greater than
50% of the natural vegetative community, including, but not limited to Asiatic bittersweet entanglements,
Morrow’s honeysuckle, blackberry (Rubus allegheniensis), staghorn sumac, rugosa rose (Rosa rugosa),
and Virginia creeper. Concrete debris encased by overgrown vegetation occurs between wetland flags 8-
13.

Bank (Inland)

Bank is defined at in the WPA Regulations at 310 CMR 10.54(2)(a) as the portion of land surface which
normally abuts and confines a water body. The upper boundary of a bank is the first observable break in
the slope or the mean annual flood level, whichever is lower. The lower boundary of a bank is the mean

annual low flow level.
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Bank (Inland) is associated with the aforementioned 1-3+ foot wide x 1-2+ foot deep linear drainage ditch

contained within the interior of the BVW. As such, Bank (Inland) was not separately demarcated.

Summary

Protectable Land Under the Ocean, Coastal Beach, Rocky Intertidal Shores, Coastal Dune, Coastal Bank,
Land Subject to Coastal Storm Flowage (LSCSF), Bordering Vegetated Wetlands (BVW), and Bank
(Inland) are located on the project site. On-site Wetland Resource Area boundaries have been established
in accordance with the Massachusetts Wetlands Protection Act (WPA; M.G.L. c. 131, s. 40), its
implementing Regulations (310 CMR 10.00), and the Town of Nahant Wetland Protection Bylaw (Article
17), and associated Rules and Regulations as depicted on the Wetland Resources Area Plan (Existing

Conditions), prepared by Nitsch Engineering, Inc., dated July 31, 2020.

If you have any questions or require additional information, please do not hesitate to contact me at (508)
746-9491 or at bmadden@]lecenvironmental.com.

Sincerely,

LEC Environmental Consultants, Inc.

Pumyylarboe

Brian T. Madden
Wildlife Scientist
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Attachments

USGS Topographic Map
MassGIS Orthophoto & NHESP Map
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Bathymetric Survey and Eelgrass Survey
Report
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15 Creek Road | Marion, Massachusetts 02738
t: 508.748.0937 | 800.668.3220 | f: 508.748.1363

October 26, 2017

Denis Seguin, PLS

Vice President — Land Surveying
Nitsch Engineering

2 Center Plaza, Suite 430
Boston, MA 02108

Re: Northeastern University, Marine Sciences Campus, Saltwater Intake Pipe Replacement
Bathymetric survey and Eelgrass Video Survey,

CLE Engineering (CLE) was contracted Nitsch Engineering (Nitsch) to collect
bathymetric and geophysical data in support of the proposed saltwater intake pipe
replacement project. Data was required to establish the existing bathymetric conditions
for the purposes of the structural design. In addition a video survey was done in order to
establish the existence/nonexistence of any potential eelgrass beds within the work
area. A multi-beam survey system was deployed in order to establish bottom
conditions of the approximately 400’ x 400’ survey area. In addition to the bathymetric
data, a sub-bottom profiler (SBP) was deployed to gather imagery of sub-bottom
features of the work area, allowing for the mapping of buried obstructions within the
depth of interest.

Methods

Bathymetric Multi-beam Survey

The bathymetric survey took place on October 18, 2017, and was performed by
Michael Campagnone, P.E. (Massachusetts) and Michael Count, CH. Weather
conditions were generally calm with limited calm seas and west winds at 5-10 knots. The
survey effort consisted of collecting bathymetric data along pre-determined survey
transects. The survey crew utilized a 28’ vessel with an integrated survey system
consisting of; a Reson 7101 single frequency (240 Khz) multi-beam sounder, CODA F-180
Inertial Positioning System/MRU, Odom Digi-Bar Pro SVP, and a Trimble R-7 RTK level GPS.
Corrections were taken from a VRS provided by Keynet. The hydrographic surveys
utilized methods and accuracies outlined in the Army Corps of Engineers’ November
2013, Hydrographic Surveying Manual (EM 1110-2-1003).

Horizontal positioning was taken from a Trimble R-7 RTK level DGPS. Corrections were
received from a Virtual Reference Station (VRS) with data provided by Keynet.
Corrections were received via internet and transferred to the GPS via NTRIP software.
The Hypack survey program converted the geodetic information into NAD-83 State
Plane coordinates for the Massachusetts Mainland zone. The applied geoid was
Geoid12b.



Water level information was taken from a benchmark provided by Nitsch. The
benchmark is a drill hole in the apron of the existing pump house. The point is known as
“DH #53”. The control point has an NAVYD88 orthometric height of 13.92°. The water
level at the time of the survey was recorded with RTK tides in Hypack.

The survey transects were run perpendicular to the shoreline to the dock face with a
beam coverage that provided 200% coverage at a beam angle of 45°. The exception
being passes taken adjacent to banks were angle limits were increased to the bank
side by up to 15° using the beam canting feature in the Reson software. Sound velocity
profiles were taken in two locations, at the outset and after surveying, to confirm
consistency within the water column throughout the survey area. Bar checks were
performed to confirm proper transducer draft calibration.

Data was reduced using the Hysweep editor in Hypack. Sensor data was scrutinized,
data outliers were removed. Several filters were applied to the data prior to reviewing
the sounding data set including; minimum and maximum depths, beam angle,
over/under filter, and the median filter. Once the filters were applied the data was
viewed as profiles viewing 5’ to 10’ matrix swaths, outliers indicated in only one pass
were removed after reviewing deleted points. During this review areas of cobble and
boulders were noted.

Eelgrass Video Survey

The eelgrass survey was performed on October 18, 2017, by Michael Campagnone, P.E.
(Massachusetts) and Michael Count, CH. Weather conditions were generally calm with
limited calm seas and west winds at 5-10 knots. The survey effort consisted of collecting
video imagery at selected stations in order to determine the conditions. The survey
crew utilized a 28’ vessel with an integrated survey system consisting of; an underwater
camera attached to a weight, and a Trimble R-7 RTK level GPS. Corrections were taken
from a VRS provided by Keynet. The camera was deployed from the stern of the vessel.
At each station the weight was lowered to the bottom and allowed to settle long
enough for disturbed sediments to clear, and a quality stillimage be developed.

Results

Bathymetric Multi-beam Survey

The reduced bathymetric data has been presented on the attached project plans.
Cleaned data was reduced to the project datum NAVD88. Data reduction using the
matrix program in Hypack produced two data sets, 10’ x 10’ mcentermost value and
1'x1’ minimum value. Soundings shown on the plan are based on the 10’ centermost
value and contours are based on the 1’ minimum value.




From USACE Manual;

In theory, there is no need to reduce the size of the collected multibeam dataset. The
entire "raw" database could be used for project or dredging condition assessment,
volume computations, etc. However, these large datasets are thinned for a number of
reasons, such as: (1) plotting in plan view without sounding overlap, (2) dredge volume
computations, (3) channel clearance strike plots, (4) controling channel depth reports,
(5) 3D visualization models, or (6) simply to reduce the data down to a manageable
storage size. There are a number of methods for reducing (or thinning) the size of large,
edited multibeam datasets. For basic terrain visualization requirements (i.e. non-
navigation uses), various thinning routines have been developed that can reduce
datasets by 95% or more; typically selecting representative depths based on gradient
changes over large areas.

Each bin (or cell) will likely contain multiple depths, depending on the density of the
multibeam data and the number of overlapping passes made over the area. Itis not
uncommon for a 3- x 3-ft cell to have 50 or more depths if multiple passes were made
over a suspected shoal area. Thus, an established method is needed to represent the
depth within this bin. Presently, common selection options include: (1) a shot depth
nearest to the bin center, (2) an average depth (placed at bin center), (3) a median
depth, or (4) a minimum depth.

a.Dredge measurement and payment surveys. The average or median depth within a bin
is recommended for dredge payment surveys. These representative depths are
subsequently used in TIN volume computations.

. General plan drawings. The shot depth nearest the cell center is recommended to be
shown as the representative depth on plan drawings, including those used for plans
and specifications or project condition reports. Obviously additional thinning will be
required to plot 3- x 3-ft bin depth data on a 1 in = 100-ft plan—only every 8 or 10 bin
depths could be displayed at this scale.

c.Minimum depths. Minimum depths may be selected for channel condition reports,

shoal or strike detection, or some dredge clearance purposes. Special caution must

be exercised in using minimum depths in that the dataset will be significantly biased.

d. Figure 6-26 is an example of the representative depth options that can be selected

from binned multibeam data on a navigation project.




Fig. 1: USACE M-beam Data Reduction

At the heart of the USACE discussion is what the intent of use is for the data set. In the
case of this survey the centermost value was used to show the data in plan view as this
data set is not biased, the minimum value with a small bin size was selected for the
contours in order establish the variability in the work area, capture existing structures,
and provide a workable surface for design. It should be noted that the 1’x1’ average
value data set may also be of value if the intent is to remove the existing rocks for the
purpose of installing the new intake pipe.

Eelgrass Video Survey

No evidence of eelgrass was encountered within the work area. Eight Stations were
selected and videos taken to confirm the nonexistence of eelgrass beds in the area.
Still images from the survey are included on sheet 2 of 2, along with station locations
shown in plan view. While no eelgrass bed was encountered, some subaquatic
vegetation was encountered in the work area including; Bladder Wrack, Kelp, and Sea
Hair.




Fig. 2 Sample Still Images

If you have any questions or need further information, | can be reached in the office at
800-668-3220 or via email at mcampagnone@cleengineering.com.

Sincerely;
CLE Engineering, Inc.

Michael Campaz/ﬂéf -

Project Manager
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SEAWATER BEST MANAGEMENT PRACTICES

Northeastern University Marine Science Center
February 18, 2020

Goals

The goal of the Marine Science Center (MSC) at Northeastern University is to alter the discharge
of seawater as little as possible, so that the seawater returned to the ocean is close to ambient
conditions. The seawater that is ultimately returned to the ocean from the MSC is influenced by
the diverse uses of individual Principal Investigators (Pls) and their labs. This "Best Practices" doc-
ument provides a guide for Pls and their students on how to safely return the seawater from their
tanks or arrays to the ocean. The goal of the Seawater Advisory Committee (SAC) is to maintain
and update this document, and to provide a reporting system for seawater use from individual
labs.

Here, the term "return seawater" refers to seawater that is returned from a local array of tanks
or seatables, not the entire discharge of the MSC. Because of the diverse experiments done at the
MSC, PIs may have different requirements for processing return seawater at different times.
These requirements may vary depending on the conditions of the experiment and the species that
are kept in tanks.

Definitions
Open System - Seawater comes in and is not treated before entering the seawater discharge.

Closed System - Seawater comes in and is not put back into the seawater discharge, or water is
appropriately treated before it is put back into seawater discharge.

Filtration of return seawater from individual labs

Filtration of seawater removes biomass (e.g., phytoplankton), particulate matter and suspended
sediments. For this reason, return seawater should only be filtered if required (see below). If fil-
tration is required for the return seawater, we recommend a mechanical filter (e.g. 5-50 um) and
UV filtration. Ozone should be avoided because it leaves chemical residues in the seawater. If
ozone is required, please consult with the SAC before implementing.

How to determine if return seawater requires filtration

Our coastlines already have many locally established invasive species (see below for specific
guidelines for invasive/injurious species). SAC does not require seawater filtration for species that
are collected on Nahant. When applying for a collection permit from Massachusetts Department
of Marine Fisheries (MA-DMF), Pls must specify in their permit description whether return sea-
water will be filtered and if so, how. Doing so will allow MA-DMF to review the plan and make
recommendations. If housing a species that was collected under a different permit (other than

5574/Northeastern University CSI B-1 Appendix B



MA-DMF), please correspond with the relevant agencies to learn the requirements for transport-
ing the species across state borders and ask if seawater filtration is recommended. If collecting
outside of the Gulf of Maine biogeographic region, then seawater filtration is required.

Returning animals to the wild

Under no circumstances should animals be released on Nahant if they were not collected here. If
specimens were collected from locations other than in Nahant and the Pl wants to return them
to their site of origin, note that MA-DMF has some concerns about returning animals to the wild
once they have been exposed to water from a different location. The SAC recommends that the
Pl contacts MA-DMF and follows their recommendation on whether or not animals should be
returned to their site of origin or disposed of in an appropriate landside disposal system (solid
waste or wastewater treatment).

Freshwater use

The freshwater supplied to the MSC is municipal freshwater. It is permissible to use small amounts
of municipal freshwater to rinse tanks. If Pls have concerns about trace amounts of municipal
freshwater in their tanks and/or glassware (for example in experiments with marine larvae), it is
recommended to use a carbon filter (see Lotterhos lab example in bunker), reverse osmosis (see
OGL), or letting the water offgas for 24 hours. SAC does do not recommend using municipal fresh-
water to control salinity in experiments.

Copper

Copper paint is sometimes used in experiments to keep out herbivores. Copper is considered pol-
lution. Copper is not permitted in the seawater system at the MSC.

Submerged Sump Pumps

The SAC does not recommend using sump pumps that contain oil. If these break, they could be a
source of oil in the MSC seawater system. The SAC recommends the use of sump pumps that work
with water.

Antibiotics, cleaning agents, other hazardous chemicals

All hazardous chemicals used at MSC must be used in compliance with all occupational health,
safety, and environmental rules and regulations. Contact the Office of Environmental Health and
Safety (EHS) for information on disposal of chemicals and hazardous waste. In no cases should
antibiotics, cleaners, or hazardous chemicals be disposed of in the seawater discharge.

5574/Northeastern University CSI B-2 Appendix B



Invasive/non-native and potentially injurious species

Researchers at the MSC work with a variety of species from the Gulf of Maine/Massachusetts Bay
ecosystem and will use their best professional judgement regarding which species should be per-
mitted in the flow-through system, with particular attention to potentially injurious species (e.g.,
recently invasive predators, potential disease vectors). Nevertheless, on an annual basis, MSC re-
searchers will consult with the Massachusetts Invasive Species Program (MISP) to summarize and
discuss the species that are expected to be used in experiments in a given year. Species that are
not native to or well-established in the Gulf of Maine/Massachusetts Bay will be observed or ex-
perimented on in a closed system and no experiments with such species will be initiated without
consulting MISP and obtaining approval (see below). Species used in such approved experiments
will be ultimately be disposed of in an appropriate landside disposal system (solid waste or
wastewater treatment).

Process for reporting to MISP. The SAC committee will compile the seawater plans that require
MISP approval as described above. The compiled seawater plans will be given to the MSC Facilities
Manager (Ryan Hill) and Director (Geoff Trussell), who will communicate with MISP to obtain ap-
proval. Please note that at 60 days advance is needed to approve seawater plans that require
MISP approval.

Submission of seawater plans
Feb 15 standard submission for May 1 to April 30 of the following year.
Emergency Chemical Spill Response Plan

Each Plis required to have an Emergency Spill Response Plan on file with the SAC. The plan should
explain how a chemical spill would be contained, if one were to occur in a tank that drains to the
ocean. The plan should contain specific instructions for turning off inflow, isolating the affected
area, and containing the spill. Each Pl is responsible to make sure all lab personnel know the
emergency spill response plan. If a spill were to occur, please contain it and contact the MSC
Facilities Manager (Ryan Hill) immediately. The Facilities Manager will work with Environmental
Health and Safety and Clean Harbors to make sure that the spill is appropriately handled and
disposed of.

Tank labeling system
Every array of tanks or seatables should have a label with the following information:

1) Person leading the experiment and contact information
2) Pl or Lab and contact information

3) Species kept in tank(s)

4) Date of approval from SAC

5) SAC Plan ID
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6) Seawater: (ambient) OR (other - please describe)
7) Active dates

Reporting seawater use

For each separate project requiring seawater use, Pls are required to submit a "Seawater Plan
Form" at a deadline given by the committee, and "Seawater Report Form" one month following
project completion. There is also an Addendum for reporting minor changes to a Plan.

Save the Spill Response Plan as: PILastName_SpillResponsePlan_YYYYMMDD

Save the Seawater Plan as: PlLastName_ProjectShortName_Plan_YYYYMMDDstart-
YYYYMMDDend

- Save the Addendum as PlLastName_ProjectShortName_Plan_YYYYMMDDstart-
YYYYMMDDend_Addendum

Save the Seawater Report as: PlLastName_ProjectShortName_Report_YYYYMMDDend

A plan can be submitted that cover multiple years of a project (up to 5 years). The report is due
once at the end of the project, as well as every semester that there is an event that happens
outside the parameters outlined in the Seawater Plan.
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important:
When filling
out forms on
the computer,
use only the
tab key to
move your
cursor - do not
use the retum
key.

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

WPA Form 5 — Order of Conditions

MassDEP File Number:
047-0475

Massachusetts Wetlands Protection Act M.G.L. ¢. 131, §40

A. General information
Nahant

1. From: Conservation Commission

2. This issuance is for (check one): a. Order of Conditions

3. To:  Applicant:

b. . (] Amended Order of Conditions

Samuel Solomon

a. First Name b. Last Name

Northeastern University

¢, Organization

360 Huntington Ave

d. Mailing Address

Boston MA : . 02115-5000

e. City/Town f. State g.Zip Code
4. Property Owner (if different from applicant).:

a. First Name b. Last Mame

¢. Organization

d. Mailing Address

g, CliiyfTown f. Siate a.Zip Code
5. Project Location:

430 Nahant Rd Nahant

8. Street Address b. City/Town

1B 1

c. Assessors Map/Plat Number d. Parcel/Lot Mumber

X . . . 42.416713 -70.906807
Latitude and Longitude, if known: <. Latiude f. Longitude

6. Property recorded at the Registry of Deeds for (attach additional information if more than one parcel):

Essex
a. County b. Certificate Number {if registered land)
5344 142
c. Book d. Page
. June 3, 2009 June 23, 2009 June 24, 2009
7. Dates:

a. Date Nofice of Intent Filed

b. Date Public Hearing Closed

¢. Date of Issuance

8. Final Approved Plans and Other Documents (attach additional ptan or document references as

needed):

Salt Water Intake Pipe Replacement and Extension

a. Plan Title
Pare Corporation

Karl Hammond, PE

b. Prepared By
May 2009

¢. Signed and Stamped by
1"=20'

d. Final Revision Dale

e. Scale

f. Additional Plan or Document Titfe

wpaformS.doc » rev. 2/27/08

g. Date

Page 1 of 10



Massachusetts Department of Environmental Protection

h M : )
Bureau of Resource Protection - Wetlands assDEP File Number:

WPA Form 5 — Order of Conditions 047-0475
Massachusetts Wetlands Protection Act M.G.L. ¢. 131, §40

B. Findings

1. Findings pursuant to the Massachusetts Weilands Protection Act:

Following the review of the above-referenced Notice of Intent and based on the information provided -
in this application and presented at the public hearing, this Commission finds that the areas in which
work is proposed is significant to the following interests of the Wetiands Protection Act. Check all that

apply:
a. [J Public Water Supply b. [ Land Containing Shelifish c. {1 Prevention of Pollution

d. [1 Private Water Supply e. [| Fisheries v O ﬁ;ott)ﬁg?on of Wildiife

g. [ Groundwater Supply h. [ Storm Damage Preventioni. [] Flood Controt
2. This Commission hereby finds the project, as proposed, is: {check one of the following boxes)

Approved subject to:

a. the following conditions which are necessary in accordance with the performance standards set
forth in the wetlands regutations. This Commission orders that all work shall be performed in
accordance with the Notice of Intent referenced above, the following General Conditions, and any
other special conditions attached to this Order. To tfie extent that the following conditions modify or
differ from the plans, specifications, or other proposais submitted with the Notice of Intent, these
conditions shall control.

Denied because:;

b. [ the proposed work cannot be conditioned to meet the performance standards set forth in the
wetland regulations. Therefore, work on this project may not go forward uniess and until a new Notice
of Intent is submitted which provides measures which are adequate to protect these interests, and a
final Order of Conditions is issued. A description of the performance standards which the
proposed work cannot meet is attached to this Order.

c. [ the information submitted by the applicant is not sufficient to describe the site, the work, or the
effect of the work on the interests identified in the Wetlands Protection Act. Therefore, work on this
project may not go forward unless and until a revised Notice of Intent is submitted which provides
sufficient information and includes measures which are adequate to protect the Act’s interests, and a
final Order of Conditions is issued. A description of the specific information which is facking and
why it is necessary is attached to this Order as per 310 CMR 10.05(6)(c).

Inland Resource Area Impacts: Check all that apply below. (For Approvals Only)
3. [ Buffer Zone impacts: Shortest distance between limit of project disturbance and

wetland boundary (if avallable) a. linear feet
Proposed Permitted Proposed Pemitted
Re . -
source Area Alteration Alteration Replacement Replacement
4 D Bank a. linear feet b. linear feet c. linear feet d. linear feet
5. [] Bordering Vegetated
VWetland a. square feet b. square feet ¢. syuare feet d. square feet
8. D tand Under Waterbodies a, square feet b. square feet ¢. square feet d. square feet
and Waterways
e. cfy dredged f. ¢fy dredged

wpaformS.doc » rev. 227108 Page 2 of 10




Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

MassDEP File Number:

WPA Form 5 — Order of Conditions 047-0475

Massachusetts Wetlands Protection Act M.G.L. ¢. 131, §40

B. Findings (cont.)

Reso A Proposed Permitted Proposed Permitted
urce Area Alteration Alteration Replacement  Replacement

7.

8.

O

O

Bordering Land
Subject to Flooding

Cublc Feet Flood Storage
isolated Land Subject

to Flooding

Cubic Feet Flood Storage
Riverfront area
Sq ft within 10 ft

$q ft between 100-200 ft

a. square feet b. square feet ¢. square feet d. square feet

e. cubic feet f. cubic feet g. cubic feet h. cubic feet
&. square feet b. square feet
c. cubic feet d. cubic feet e. cubic feet f. cubic fest

a. total sq, fest b. totai sq. feet

c. square feet d. square feet . square feet f. square feet

g. square feet h. square feat 1. square feet }- square feet

Coastal Resource Area Impacts: Check all that apply below. (For Approvals Only)

10

1.

12,

13.

14.

15.

16.

17.

18.

B

X

O 000010 .amn

19.

20.

21.

wpaformS.doc * rev. 2/27/08

0

Designated Port Areas

Land Under the Ocean

Barrier Beaches
Coastal Beaches
Coastal Dunes

Coastal Banks

Rocky Intertida! Shores
Salt Marshes

Land Under Salt Ponds

Land Containing
Shelifish

Fish Runs

Land Subject to Coastal
Storm Flowage

indicate size under Land Under the Ocean, below

211.80
a. square feet

0
c. cfy dredged

b. square feet

d. ¢/y dredged

indicate size under Coastal Beaches and/or Coastal Dunes below

a. square feet b. square feet ¢. ofy nourishmt,

d. ¢/y nourishmt.

a. square feet b. square feet ¢. cfy nourishmt.

0

a. linear feet

0

a. square feet

b. linear feet

b. square feet

d. ¢fy nourishmt.

a. square feet b. square feet c. square feet d. square feet

a. square feet b. square fest

¢. ofy dredged d. ofy dredged

0

a, square feet b. square feet ¢. square feet d. square feet

Indicate size under Coastai Banks, inland Bank, Land Under the
Ocean, andfor inland Land Under Waterbodies and Waterways,
above

a. cfy dredged b. ¢fy dredged

a. square feet b. square feet

Paga 3 of 10



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetiands

WPA Form 5 — Order of Conditions 047-0475

Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

MassDEP File Number:

C. General Conditions Under Massachusetts Wetlands Protection Act

(only applicable to approved projects)

1.

wpaformS.doc » rev, 2727/08

Failure to comply with all conditions stated herein, and with all related statutes and other regulatory
measures, shall be deemed cause to revoke or modify this Order.

The Order does not grant any property rights or any exclusive privileges; it does not authorize any
injury to private property or invasion of private rights.

This Order does not relieve the permittee or any other person of the necessity of complying with ail
other applicable federal, state, or local statutes, ordinances, bylaws, or regulations.

The work authorized hereunder shall be completed within three years from the date of this Order

uniess either of the following apply:

a. the wark is a maintenance dredging project as provided for in the Act; or

b. the time for completion has been extended to a specified date more than three years, but less
than five years, from the date of issuance. if this Order is intended 1o be valid for more than three
years, the extension date and the special circumstances warranting the extended time period are
set forth as a special condition in this Order.

This Order may be extended by the issuing authority for one or more periods of up to three years each
upon application to the issuing authority at least 30 days prior to the expiration date of the Order.

Any fill used in connection with this project shall be clean fili. Any fill shall contain no trash, refuse,
rubbish, or debris, including but not limited to lumber, bricks, plaster, wire, lath, paper, cardboard,
pipe, tires, ashes, refrigerators, motor vehicles, or parts of any of the foregoing.

This Order is not final until all administrative appeal periods from this Order have elapsed, or if such
an appeal has been taken, until ali proceedings before the Depariment have been completed.

No work shall be undertaken until the Order has become final and then has been recorded in the
Registry of Deeds or the Land Court for the district in which the land is located, within the chain of title
of the affected property. In the case of recorded land, the Final Order shall also be noted In the
Registry’s Grantor index under the name of the owner of the land upon which the proposed work is to
be done. In the case of the registered fand, the Final Order shall also be noted on the Land Court
Certificate of Title of the owner of the land upon which the proposed work is done. The recording
information shall be submitted to this Conservation Commission on the form at the end of this Order,
which form must be stamped by the Registry of Deeds, prior to the commencement of work.

A sign shall be displayed at the site not less then two square feet or more than three square feet in
size bearing the words,

"Massachusetts Department of Environmental Protection” for, “MassDEP"}

“File Number O47-0474

Page 4 of 30



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

WPA Form 5 — Order of Conditions 047-0475
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

MassDEP File Number:

C. General Conditions Under Massachusetis Wetiands Protection Act

10.

11.

12.

13.

14,

15.

16.

17.

18.

wpaform$.doc + rev. 2/27/08

Where the Department of Environmental Protection is requesied to issue a Superseding Order, the
Conservation Commission shall be a party to all agency proceedings and hearings before MassDEP.

Upon completion of the work described herein, the applicant shall submit a Request for Cerlificate of
Compliance (WPA Form 8A) to the Conservation Commission.

The work shall conform to the plans and special conditions referenced in this order.

Any change to the plans identified in Condition #12 above shall require the applicant to inquire of the
Conservation Commission in writing whether the change is significant enough to require the filing of a
new Natice of intent.

The Agent or members of the Conservation Commission and the Depariment of Environmental
Protection shall have the right to enter and inspect the area subject to this Order at reasonable hours
to evaluate compliance with the conditions stated in this Order, and may require the submittal of any
data deemed necessary by the Conservation Commission or Depariment for that evaluation.

This Order of Conditions shall apply to any successor in interest or successor in controi of the property
subject to this Order and to any contractor or other person performing work conditioned by this Order.

Prior to the start of work, and if the project involves work adjacent to a Bordering Vegetated Wetland,
the boundary of the wetland in the vicinity of the proposed work area shall be marked by wooden
stakes or flagging. Once in place, the wetland boundary markers shall be maintained until a Cerlificate
of Compliance has been issued by the Conservation Commission.

All sedimentation barriers shall be maintained in good repair until all disturbed areas have been fully
stabilized with vegetation or other means. At no time shall sediments be deposited in a wetland or
water body. During construction, the applicant or his/her designee shall inspect the erosion controis on
a daily basis and shall remove accumulated sediments as needed. The applicant shail immediately
contro} any erosion probiems that occur at the site and shall also immediately notify the Conservation
Commission, which reserves the right to require additional erosion and/or damage prevention controls
it may deem necessary. Sedimentation barriers shail serve as the limit of work unless another limit of
work line has been approved by this Order.

The work associated with this Order is (1) [ is not (2) [ subject to the Massachusetts
Stormwater Policy Standards, If the work is subject to the Stormwater Policy, the following
conditions apply to this work and are incorporated into this Order:

a) No work, including site preparation, land disturbance, construction and redevelopment, shalt
commence unless and until the construction period poilution prevention and erosion and
sedimentation control plan required by Stormwater Standard 8 is approved in writing by the issuing
authority. Until the site is fully stabilized, construction period erosion, sedimentation and poliution
control measures and best management practices (BMPs) shall be implemented in accordance with
the construction periad pollution prevention and erosion and sedimentation control plan, and if
applicabie, the Stormwater Poliution Plan required by the National Discharge Elimination System
Construction General Permit.
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b) No stormwater runoff may be discharged to the post-construction stormwater BMPs until writien
approval is received from the issuing authority. To request written approval, the following must be
submitted: illicit discharge compliance statement required by Stormwater Standard 10 and as-built
plans signed and stamped by a registered professional engineer certifying the site is fully stabilized; all
construction period stormwater BMPs and any illicit discharges to the stormwater management system
have been removed; and all post-construction stormwater BMPs were installed in accordance with the
plans (including all planting plans) approved by the issuing authority, and have been inspected to
ensure they are not damaged and will function properly.

¢) Prior to requesting a Certificate of Compliance, the responsible party (defined in General
Condition 18(e)) shail submit to the issuing authority an Operation and Maintenance (O & M)
Compliance Statement for the Stormwater BMPs. This Statement shall identify the responsible party
for implementing the Operation and Maintenance Plan and aiso state that: 1. "Future responsible
parties shall be notified in writing of their continuing legat responsibility to operate and maintain the
stormwater management BMPs and implement the Pollution Prevention Plan; and 2. The Operation
and Maintenance Plan for the stormwater BMPs is complete and will be implemented upon receipt of
the Certificate.”

d) Post-construction poflution prevention and source control shall be implemented in accordance with
the long-term pollution prevention plan section of the approved Stormwater Report and, if applicable,
the Stormwater Pollution Prevention Plan required by the National Discharge Efimination System
Muiti-Sector General Permit.

e) Uniess and until another party accepts responsibility, the issuing authority shall presume that the
responsible party for maintaining each BMP is the landowner of the property on which the BMP is
located. To overcome this presumption, the landowner of the property must submit to the issuing
authority a fegally binding agreement acceptable to the issuing authority evidencing that another entity
has accepted responsibility for maintaining the BMP, and that the proposed responsible party shall be
treated as a permittee for purposes of impiementing the requirements of Conditions 18(f) through
18(K) with respect to that BMP. Any failure of the proposed responsible party to implement the
requirements of Conditions 18(f) through 18(k) with respect to that BMP shall be a violation of the
Order of Conditions or Certificate of Compliance. In the case of stormwater BMPs that are serving
more than one lot, the legally binding agreement shall also identify the lots that will be serviced by the
stormwater BMPs. A plan and easement deed that grants the responsible party access to perform the
required operation and maintenance must be submitted along with the legally binding agreement.

f) The responsible party shall operate and maintain all stormwater BMPs in accordance with the
design plans, the Operation and Maintenance Plan section of the approved Stormwater Report, and
the Massachusetts Stormwater Handbook.

@) The responsible party shall;

1. Maintain an operation and maintenance log for the last three years including inspections,
repairs, replacement and disposal (for disposal the iog shall indicate the type of materal and
the disposal location);

2. Make this log available to MassDEP and the Conservation Commission upon request; and

3. Allow members and agents of the MassDEP and the Conservation Commission to enter and
inspect the premises to evaluate and ensure that the responsible party complies with the
Operation and Maintenance requirements for each BMP set forth in the Operations and

Maintenance Plan approved by the issuing authority.

h) Al sediments or other contaminants removed from stormwater BMPs shall be disposed of in
accordance with all applicable federal, state, and local laws and regulations.

i) llficit discharges to the stormwater management system as defined in 310 CMR 10.04 are
prohibited,

Page § of 10




Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

WPA Form 5 — Order of Conditions 047-0475
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

MassDEP File Number:

C. General Conditions Under Massachusetts Wetlands Protection Act (cont.)

) The stormwater management system approved in the Final Order of Conditions shall not be
changed without the prior written approval of the issuing authority. Areas designated as qualifying
pervious areas for purpose of the Low Impact Site Design Credit shali not be altered without the prior
written approval of the fssuing authority.

k) Access for maintenance of stormwater BMPs shall not be obstructed or blocked. Any fencing
constructed around stormwater BMPs shall include access gates. Fence(s) shall be at least six inches
above grade to allow for wildlife passage. :

Special Conditions (if you need more space for additional conditions, please attach a text document):

D. Findings Under Municipal Wetlands Bylaw or Ordinance

1.
2,

3.

Is a municipal wetlands bylaw or ordinance applicable? [ Yes X No

The hereby finds (check one that applies):
Conservation Commission .
a. [ that the proposed work cannot be conditioned to meet the standards set forth in a municipat
ordinance or bylaw specifically:

1. Municipal Ordinance or Bylaw 2, Citation

Therefore, work on this project may not go forward uniess and until a revised Notice of intent is
submitted which provides measures which are adequate to meet these standards, and a final
Order of Conditions is Issued.

b. [} thatthe following additional conditions are necessary to comply with a municipal ordinance or
bylaw:

1. Municipal Ordinance or Bylaw 2. Citation
The Commission orders that all work shall be performed in accordance with the following conditions
and with the Notice of Intent referenced above. To the extent that the following conditions modify or
differ from the plans, specifications, or other proposals submitted with the Notice of intent, the
conditions shait control.
The special conditions relating to municipal ordinance or bylaw are as follows (if you need more space
for additional conditions, aitach a text document):

E. issuance

wpalformG.doc * rev. 2127108
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This Order is valid for three years, unless otherwise specified as a special
condition pursuant to General Conditions #4, from the date of issuance.
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MassDEP File Number:

1. Date of Issuance

Please indicate the number of members who will sign this form: {0

This Order must be signed by a majority of the Conservation Commission.

2. Mumber of Signers

The Order must be mailed by certified mail (return receipt requested) or hand delivered to the applicant. A
copy also must be mailed or hand delivered at the same time to the appropriate Department of
Environmental Protection Regional Office, if not filing electronically, and the property owner, if different

from applicant.

Signatures:

[~
i -~ ./
MNotary Acknowledgement
Commonwealth of Massachusetts County of
. e DA AL EOOQ
On this Bay™ of Month Year
Before me, the undersigned Notary Public, C' (@A A Lo O

personally appeared

Name of Docurmnent Signer

proved to me through satisfactory evidence of identification, which was/were

\1 AGD Qq (S m\x\j

Description of wuigence of identification

to be the person whose name is signed on the preceding or attached document, and acknowledged to
me that he/she signed it voluntarnily for its stated purpose,

b s AX

As member of

OFFIGIAL SEAL
KATHLEEN COSTIN
NOTARY PUBLIC

¥ COMMONWEALTH OF MASSACHUSETT.
MyGamm Expires Apr. 25 201

Place notary seal and/or any stamp above

This Order is issued to the applicant as follows:

[ by hand delivery on

City/Town ~~—

Conservation Commission

o e

Stanatyré '
\f&k‘mu& C_ob\m\

Printed-ilame of Notary Public
Ny Du o

My Comission Expires (Date)

[ by certified mail, retum receipt requested, on

Date

Date

F. Appeals

vepaformS.dec » rav. 227/68
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The applicant, the owner, any person aggrieved by this Order, any owner of land abutting the land subject
to this Order, or any ten residents of the city or town in which such land is located, are hereby notified of
their right to request the appropriate MassDEP Regional Office to issue a Superseding Order of
Conditions. The request must be made by certified mail or hand delivery to the Department, with the
appropriate filing fee and a completed Request of Departmental Action Fee Transmittal Form, as provided
irt 310 CMR 10.03(7) within ten business days from the date of issuance of this Order. A copy of the
request shall at the same time be sent by certified mait or hand delivery to the Conservation Commission
and to the applicant, if he/she is not the appellant. Any appellants seeking to appeal the Department's
Superseding Order associated with this appeal will be required to demonstrate prior participation in the review of
this project. Previous parlicipation in the permit proceeding means the submission of written information to
the Conservation Commission prior to the close of the public hearing, requesting a Superseding Order or
Determination, or providing written information 1o the Department prior to issuance of a Superseding Order
or Determination.

The request shall state clearly and concisely the objections to the Order which is being appealed and how
the Order does not contribute to the protection of the interests identified in the Massachusetts Wetlands
Protection Act (M.G.L. c. 131, § 40), and is inconsistent with the wetiands regulations (310 CMR 10.00).
To the extent that the Order is based on a municipal ordinance or bylaw, and not on the Massachusetts
Wetlands Protection Act or regulations, the Department has no appeilate jurisdiction.

Section G, Recording Information is available on the following page.

G. Recording Information

wpalormb.doc « rev. 2/27/08 Page 9 0f 10
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This Order of Conditions must be recorded in the Registry of Deeds or the Land Court for the district in
which the land is located, within the chain of title of the affected property. In the case of recorded iand, the
Final Order shall also be noted in the Registry's Grantor Index under the name of the owner of the land
subject to the Order. In the case of registered land, this Order shail also be noted on the Land Couri
Certificate of Title of the owner of the Jand subject 1o the Order of Conditions. The recording information on
this page shall be submitted to the Conservation Commission listed below.

Nahant

Conservation Commission

Detach on dotted fine, have siamped by the Registry of Deeds and submit to the Conservation Commission,

Conservation Commission

Piease be advised that the Order of Condifions for the Project at:

Praoject Location MassDEP File Number

Has been recorded at the Registry of Deeds of:

County Book Page

for:

Property Owner

and has been noted in the chain of title of the affected property in:

Book Page

In accordance with the Order of Conditions issued on:

Date

If recorded and, the instrument number identifying this transaction is:

Instrument Number

If registered land, the document number identifying this transaction is:

Document Number

Signature of Applicant

vpaiomb.doc « rev, 2R7F08 Page 10 of 10



NIIIHIIHIHIIIIMHHIUNIH!HII il

67 Bk:32940 Pg:330

11/@7/2013 019 42 COMPLI pg 1/2

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands DEP File Number:

WPA Form 8B — Certificate of Compliance - p—
Massachusetts Wetlands Protection Act M.G.L. ¢. 131, §40 éf;fdzd byng7D

A. Project information

important:
when fillingout 1. This Certificate of Compliance is issued to:

forms on the

computer, use MI \fﬂ & ‘l.léf,m(/}uuf—f\(S A .l

anly the tab key Name

to move your 20 H’Un Ling -AM ﬂ—uenue

cursor - do not

Mailing Address,

use the return

ey. oo | ML 0ans=S000
& City/Town State Zip Code

2. This Certificate of Compliance is issued for work regulated by a final Order of

Conditions issued to: ﬁL,
Nertheasdern  (Juvers.

Name
wher 10 "Z/Ué)‘/zi Q4Y71-0475

Dated DEF File Number

3. The project site is located at:

430 Mahaut Load NohanT—

Streef Address CityTown
173
Assessors Map/Plat Number Parcel/Ldt Number

the final Order of Condition was recorded at the Registry of Deeds for:

Property Owner (if different)

E556Y ' 290 475
County Book Page
Certificate
4 A 5|te inspection was made in the presence of the app[:cant or the applicant s agent
012713
Date

wpafrm8b.doc « rev. 12/23/09 WPA Form 8B, Cerlificale of Compliance + Page 1 of 3
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B. Certification

Check all that apply:

%Compleie Certification: It is hereby certified that the work regulated by the
above-referenced Order of Conditions has been satisfactorily completed,

[] Partial Ceriification: Itis hereby certified that only the following portions of work
regutated by the above-referenced Order of Conditions have been satisfactorily
completed. The project areas or work subject to this partiaf certification that have
been completed and are released from this Order are:

[.] Invalid Order of Conditions: It is hereby certified that the work reguiated by the
above-referenced Order of Conditions never commenced. The Order of
Conditions has lapsed and is therefore no longer valid. No future work subject to
regulation under the Wetlands Protection Act may commence without filing a new
Notice of Intent and receiving a new Order of Conditions.

[] Ongoing Conditions: The following conditions of the Order shall continue:
(Include any conditions contained in the Final Order, such as maintenance or
monitering, that should continue for a longer period}.

Condition Numbers:

C. Authorization

M w(m vﬂl/ { d/’f’q /’ J
Conservation Commission . Date of Issuance
This Certificate must be signed by a majority of the Conservation Commission and a
copy sent to the applicant and appropriate DEP Regional Office (See
http.//www.mass.gov/dep/about/region/findyour.htm).

....

Sign

din/V — @»«“&@W
/M/éf@

wpafrm8b.doc » rev, 12/23/08 WFA Form B8, Cerlificale of Compliance « Page 2 of 3
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

WPA Form 8B - Certificate of Compliance
Massachusetts Wetlands Protection Act M.G.L. ¢, 131, §40

DEP File Number:

04— 0415~

Provided by DEP

D. Recording Confirmation

The applicant is responsible for ensuring that this Certificate of Compliance is recorded in

the Registry of Deeds or the Land Court for the district in which the land is located,
Detach con dotted fine and submit {o the Conservation Commission.
To:
Censervation Commission
Please be advised that the Certificate of Compliance for the project at;
Project Location DEP File Number
Has been recorded at the Registry of Deeds of;
County
for:
Property Owner
and has been noted in the chain of title of the affected property on:
Date Book Page

if recorded land, the instrument number which identifies this transaction is:

if registered land, the document number which identifies this fransaction is

Document Number

Signature of Applicant

WPA Form 8B, Cerlificale of Compfiance + Page 3 of 3











































Commonwealth of Massachusetts
Executive Office of Energy & Environmental Affairs

Department of Environmental Protection

One Winter Street Boston, MA 02108 « 517-292-5500

Charies D. Baker Matthew A. Baaton
Govarnor Secretary
iaryn E. Pofito Martin Suuberg
Lieutehant Governor Comniissiones

CERTIFICATE OF COMPLIANCE
PURSUANT TO MGL CHAPTER 91 WATERWAYS LICENSING
REGULATIONS 310 CMR 9.19

This Certificate of Compliance is issued pursuant to Waterways Regulations 310 CMR 9.19 to:

Northeastern University Marine Science Center
430 Nahant Road
Nahant, MA 01908

Waterways License No. 12627, issued on April 27, 2010 and 'the accompanying license plans authorized
the Licensee, Northeastern University to construct and maintain a salt water intake structure. The site is
located in within the waters of Nahant Bay in the Town of Nahant.

The License was duly recorded at the Registry of Deeds in Essex County on May 7, 2010.

In accordance with the foregoing and the affidavit of Karl W. Hammond, P.E. of Pare Corporation, 10
Lincoln Road, Suite 103; Foxborough, MA 02035, signed September 29, 2014, submitted pursuant to 310
CMR 9.19, the undersigned certifies to the best of his knowledge that the work authorized in said License
has been completed in substantial accordance with the terms and conditions of Chapter 91 Waterways
License No. 12627.

The Licensee shall continue to maintain in good repair all authorized structures and uses in accordance
with the terms and conditions stated in Waterways License No. 12627 for the full term of the license.

IN WITNESS WHEREAS, said Department of Environmental Protection have hereunto set their hands this
u.{,h day of APRIL in the year two thousand and fifteen.

Program Chief

This isformatiorn is available in alternate format. Call Michelle Waters-Ekanem, Diversity Director, at 617-252-5751. TTY# MassRelay Service 1-800-439-2370
MassDEP Website: www.mass govidep

Printed pn'Recycted Paper
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The Commonwealth of Massachusetts
Executive Office of Energy and Environmental Affairs
100 Cambridge Street, Suite 900
Boston, MA 02114

Charles D. Baker
GOVERNOR

Tel: (617) 626-1000

Karyn E. Polito .
LIEUTENANT GOVERNOR Fax: (617) 626-1181
http://www.mass.gov/envir

Kathleen A. Theoharides
SECRETARY

June 19, 2020

CERTIFICATE OF THE SECRETARY OF ENERGY AND ENVIRONMENTAL AFFAIRS
ON THE
FINAL ENVIRONMENTAL IMPACT REPORT

PROJECT NAME : Northeastern University Coastal Sustainability Institute
PROJECT MUNICIPALITY : Nahant

PROJECT WATERSHED : North Coastal

EEA NUMBER : 16046

PROJECT PROPONENT : Northeastern University

DATE NOTICED IN MONITOR : March 25, 2020

Pursuant to the Massachusetts Environmental Policy Act (MEPA, M.G. L. c. 30, ss. 61-
62I) and Section 11.08 and 11.10 of the MEPA regulations (301 CMR 11.00), I have reviewed
the Final Environmental Impact Report (FEIR) and hereby determine that it adequately and
properly complies with MEPA and its implementing regulations.

While this project may now proceed to permitting, I acknowledge the numerous
comments received from the Town of Nahant, residents, advocacy organizations and State
Agencies throughout the course of this review. This level of public participation, together with
review of the project through submission of Draft and Final Environmental Impact Reports
(EIRs), have allowed for extensive disclosures of relevant environmental impacts associated with
the project, including land, water/waterways, wetlands, historic resources, climate change and
other related impacts. Given this record, I am satisfied that the FEIR and prior reviews have
provided an adequate description and analysis of the project and its alternatives, and assessment
of its potential environmental impacts and mitigation measures, so as to enable Participating
Agencies to fulfill their obligations under Section 61 of M.G.L. c. 30. As indicated below, to the
extent material changes are made to the project in the course of future permitting or other related
developments prior to the taking of Agency Actions, including completion of archaeological
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surveys, feasibility studies of proposed geothermal wells, and pending litigation regarding the
status of the project site under Article 97 of the Amendments to the State Constitution, the
Proponent is directed to consult with the MEPA Office to determine the need for additional
MEPA review in the form of a Notice of Project Change (NPC).

I note that MEPA review is not a permitting process, nor does it serve as an appeal for
local decisions. It does not pass judgment on whether a project is or is not beneficial, or whether
a project can or should receive a particular permit. Rather, the MEPA process requires public
disclosure of a project’s environmental impacts as well as the measures that the proponent will
undertake to avoid, minimize and mitigate these impacts. MEPA review occurs before public
agencies act to issue permits and approvals for a proposed project to ensure that those agencies
are fully cognizant of the environmental consequences of their actions. I am confident that
review of the FEIR and prior MEPA documents have garnered sufficient input from the public so
as to make State Agencies with permitting authority for this project fully aware of the important
environmental issues involved.

Project Description

As described in the FEIR the project consists of the development of a Coastal
Sustainability Institute (CSI) that will include academic, research, meeting, office space and
support facilities at Northeastern University’s Marine Science Center (MSC). The CSI would
support an additional 114 faculty, staff and students for a total campus population of 228.

The CSI will consist of an approximately 55,000 square foot (sf) structure proposed to be
located on top of the Murphy Bunker, which is part of the MSC. The project includes a
reconfigured entrance from Nahant Road, reconstruction and minor realignment of driveways,
and new parking areas that will provide 125 spaces. The project includes grading; upgrades to
water, sewer, gas, electric and telecommunication systems and stormwater management; and
removal of invasive plants and restoration of native species in the vicinity of the new building.

A geothermal heating and cooling system will be located in the area to the east of the
CSI. The geothermal wellfield will occupy an area of approximately 1.06 acres and consist of
approximately 80 wells in total that are spaced approximately 25 feet (ft) apart. The wells will be
arranged along seven parallel lines that are generally oriented north-south and will be connected
to the CSI via a central pipe. The wells will be completely buried and the land over it will be
restored in accordance with a habitat restoration plan.

In addition, the project includes replacement of a seawater intake system and associated
pump house that support research in the Murphy Bunker and Edwards Laboratory. The seawater
intake system will be replaced with two 14-inch diameter high-density polyethylene (HDPE)
pipes which will extend approximately 400 ft from the seawall into Bathing Beach Cove. The
FEIR notes that the pipes will be oversized due to the long pipe length from the pump house to
the intake site and will help compensate for friction losses that result from biofouling and
associated cavitation problems. The intake pipes will be used on a rotating basis to prevent
biofouling and will operate at a flow capacity of 600 gpm (reduced from the originally proposed
2,400 gpm flow capacity). The replacement is proposed to improve the reliability of the
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seawater system and to meet existing and future research needs of the MSC and the CSI. The
seawater system discharge replacement will consist of two 16-inch diameter HDPE pipes
extending approximately 275 ft into Bathing Beach Cove. Both the intake and discharge lines
will be directionally drilled below the Bathing Beach seawall and emerge seaward of mean low
water (MLW). The lines will be secured to the ocean floor using concrete ballast blocks. The
intake structures and discharge diffusers will be mounted on a concrete pad. The dive locker and
indoor aquatics lab at the southwest end of the Edwards Lab will be demolished and replaced
with a 3,270-sf pump house with below grade level that will have a 1,400 sf footprint. Before
discharge, seawater will be collected in a new discharge chamber located slightly northeast of the
existing pump house. Before seawater is discharged back into the ocean it will pass through an
energy recovery heat exchanger that helps to further reduce any temperature differential of the
effluent.

Project Changes Since the NPC/DEIR

The Certificate on the NPC/DEIR required the FEIR to address vulnerabilities to the
project including the location of the site’s only access way and the associated utilities located
within a VE Zone. In response, the Proponent is proposing to relocate the water and electric
lines away from Canoe Beach. An approximately 200 linear foot (If) segment of these utilities
will remain along the beach before it travels southward away from the beach, out of the VE Zone
and potential areas of erosion. A new water line connection will be made from Swallow Cave
Road and run along the south side of the site to the new CSI Building. The former water line will
be abandoned in place. The existing electrical ductbank in the access road will be also be
abandoned in place and the overhead electrical lines that run from a point near the access gate
adjacent to Canoe Beach to the rear of the Edwards Building will be taken down. A new electric
ductbank connection will be installed on the south side of the Site to service the CSI. As
described in the FEIR, the sewer line cannot practicably be relocated. Because it is gravity fed
and the low point leaving the site is in the roadway near Canoe Beach, a relocation would require
the construction of new pump station. The Proponent maintains that the most practicable solution
is to replace the sewer pipe in its existing location, and to armor it to protect it from potential
storm induced erosion.

Project Site

The 20.4-acre project site is located on East Point in Nahant. The project site is bounded
by Shallow Cave Road and a residential area to the west, Canoe Beach and Nahant Bay to the
north, Bathing Beach and Broad Sound to the south and Lodge Park to the east. The site is in an
area zoned as a Natural Resource District by the Town of Nahant. !

Sole access to the site and to Lodge Park is provided via Nahant Road and a site access
road that bisects the MSC campus. The site includes a public access easement to Lodge Park.
The site was acquired by Northeastern in 1966 from the U.S. Government. It was formerly part

! The Proponent asserts that the project is not subject to the local zoning district based on protections provided by the Dover Amendment
(M.G.L. c. 40A, Sec. 3) which provides that “[n]o zoning ordinance or by-law shall regulate or restrict ... the use of land or structures ... for
educational purposes on land owned or leased by ... a nonprofit educational corporation [except for] reasonable regulations concerning the bulk
and height of structures and determining yard sizes, lot area, setbacks, open space, parking and building coverage requirements.” The Proponent
maintains that the educational purpose by a nonprofit educational corporation is consistent with the protections provided by this statute.
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of the U.S. National Coastal Defense System in World War II. Remnant military structures,
including the Murphy Bunker, were converted into a 31,083-sf research facility. The MSC
includes 15,081 sf of lab/research space (Edwards Laboratory), a 1,517-sf greenhouse, a 500-sf
ice house and 2,854 sf of temporary trailer space. As currently designed, the seawater intake
system consists of two 6-inch diameter HDPE intake pipes that extend approximately 350 ft from
the seawall into Bathing Beach Cove. Seawater is pumped to a pump house where it then flows
to two 20,000-gallon storage tanks. It is gravity fed to the Edwards Lab and Murphy Bunker.
After flowing through research tanks, the seawater is discharged onto Bathing Beach through a
15-inch pipe at the Bathing Beach seawall. The pipe has been identified as a source of beach
erosion. The flow capacity of the intake system is 1,100 gpm; flows have averaged 291 gpm over
the past year.

The project site is primarily vegetated and contains uplands and wetlands including
Bordering Vegetated Wetlands (BVW), Land Subject to Coastal Storm Flowage (LSCSF), Land
Under Ocean (LUO), Land Containing Shellfish (LCSF), Coastal Beach, and Coastal Bank.
Previously disturbed areas associated with the bunkers, including the area above bunkers have
revegetated and are primarily wooded. Site topography is variable, ranging from Mean Low
Water (elevation -4.91 NAVDS88) to a maximum elevation of approximately 64 feet above the
Murphy Bunker. Higher elevations on the west and east sides of the Site border a central valley
oriented on a north-south axis between Canoe Beach and Bathing Beach. Portions of the project
site are located within a Velocity (VE) Zone with base flood elevation (BFE) of 18 ft NAVD&8
along the northern portion of the property (where Canoe Beach is located); Zone AO with a
ponding depth of 3 ft through the center of the property; and Zone AE with BFE of 13 ft
NAVDSS8 and VE Zone with BFE of 17 ft NAVDS8S along the southern shoreline.?

According to the 14" edition of the Massachusetts Natural Heritage Atlas, the project is
not located within mapped Estimated or Priority Habitat of Rare Species. East Point is identified
as an Important Bird Area by MassAudubon. Nahant Bay supports recreationally and
commercially significant marine fisheries resources and habitats. The project site is habitat for
the spawning, larval settlement and juvenile development of winter flounder
(Pseudopleuronectes americanus). Lobster (Homarus americanus) are common and are
commercially and recreationally fished in this area. The site provides habitat for the larval
settlement and juvenile development of lobster. Several diadromous species can also be found
within the project area and include alewife (Alosa pseudoharengus), blueback herring (4losa
aestivalis), American shad (4losa sapidissima), rainbow smelt (Osmerus mordax), American eel
(Anguilla rostrata), white perch (Morone americana), and Atlantic tomcod (Microgadus
tomcod). Finally, eelgrass (Zostera marina) is present along the coves to the west of the site.

Prior MEPA Review

Northeastern (Proponent) submitted an ENF in January 2018 (EEA# 15793) which
included only the seawater intake system. The ENF was withdrawn to address a number of
issues raised by State agencies and Nahant residents, including concerns that the proposed CSI
development was not included in the ENF and potential segmentation issues arising from this

2 Based on Federal Emergency Management Agency Flood Insurance Rate Map (FIRM) Letter of Map Revision (LOMR) 18-01-0243P effective
December 29, 2019 and LOMR 16-01-2425P effective July 7, 2017.
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omission. The Proponent filed a new ENF on May 31, 2019 which included both the seawater
system upgrade and the proposed CSI building and included additional information based on
feedback received including: a reduction in the proposed operation of the seawater system (from
2,400 gpm to 600 gpm); elimination of seawater use for building heating and cooling; use of an
offshore diffuser system at Bathing Beach to eliminate erosion; elimination of impacts to BVW
associated with the seawater system; and addition of an onsite lobster hatchery to mitigate
potential lobster larvae mortality associated with the seawater intake system. On August 2,
2019, a Certificate on the ENF requiring the preparation of a Draft and Final EIR was issued. On
November 22, 2019, an NPC/DEIR was submitted by the Proponent with a request for a Phase 1
Waiver which would allow the permitting of the seawater system to move ahead prior to the
completion of MEPA review. The waiver was denied and a Scope for an FEIR was issued on
January 10, 2020. Among other issues, the Scope required the Proponent to continue to consider
resiliency improvements at Canoe Beach to reduce flooding and improve the resiliency of the
adjacent access drive to the site. A key focus of the FEIR therefore involved analysis of
alternatives that could incorporate resiliency measures while assessing potential locations
adjacent to this access point (albeit a low-lying area) to the site.

Environmental Impacts and Mitigation

Potential environmental impacts associated with the project include 23,759 sf* of LSCSF
of which 6,667 will be permanent impacts; 2,038 sf of LUO (permanent) and 2,038 sf of Land
Containing Shellfish (permanent). The Proponent plans to remove the existing intake lines and
anchor block which will total approximately 175 sf of temporary impacts to LUO and Land
Containing Shellfish. The project will result in the alteration of 4.1 acres of land* including the
creation of 1.71 acres of new impervious surface. The project will result in the alteration of
historic resources and potential alteration of archaeological resources; generation of an additional
175 new average daily trips (adt) (350 total adt for the site)’; increase in water demand by 1,094
gpd (2,023 gpd total); and increase in wastewater generation by 995 gpd (1,839 gpd total).® The
project involves the installation of 0.42 miles of water main and 0.25 miles of sewer main
(reduced from calculations included in previous filings). The project will generate greenhouse
gas (GHG) emissions associated with energy use.

Measures proposed to avoid, minimize, and mitigate project impacts include
improvements to the stormwater management system, habitat restoration (including removal of
invasive species), development of a lobster hatchery, and development of a mitigation package to
address impacts to municipal infrastructure. Intake and discharge pipes will be directionally
drilled under the seawall and beach and will emerge just seaward of MLW to minimize
disturbance to the beach and seawall. The project will include measures to reduce GHG
emissions and energy use.

3 The NPC/Certificate listed a total of 28,408 sf to LSCSF which was a calculation error was corrected in the FEIR.

“The Certificate on the NPC/DEIR identified 5.9 acres of new land alteration. This number included incorrectly included existing alteration as
well as the proposed 4.12 acres of new alteration.

° The project does not exceed transportation thresholds outlined in the MEPA Regulations (301 CMR 11.03(6)) nor does it require any
transportation related permits from State Agencies.

¢ E-mail correspondence received on January 9, 2020 indicated that the proposed water demand and wastewater generation are accurately
reflected in the original ENF and not the NPC from.
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Jurisdiction and Permitting

This project is subject to MEPA review and preparation of an ENF pursuant to 301 CMR
11.0 (3)(b)(1)(e); (3)(d)(1)(D); (3)(b)(6); and (10)(b)(1) because it requires Agency Actions and
involves the alteration of /2 or more acres of any other wetland; new fill or structure or expansion
of fill or structure in a velocity zone or regulatory floodway; construction, reconstruction or
expansion of an existing solid fill structure of 1,000 or more sf base area or a pile supported or
bottom-anchored structure of 2,000 or more sf base area provided that the structure occupies
flowed tidelands or other waterways; and demolition of all or any exterior part of any historic
structure listed in or located in the any historic district listed in the State Register of Historic
Places or Inventory of Historic and Archaeological Assets of the Commonwealth.” The project
requires a Chapter 91 (c. 91) License from the Massachusetts Department of Environmental
Protection (MassDEP). The project has received a grant from the Office of Coastal Zone
Management (CZM) and it requires Federal Consistency Review by CZM. As a discretionary
EIR was required for the project, it is subject to the MEPA Greenhouse Gas (GHG) Emissions
Policy and Protocol (GHG Policy).

The project requires review by the Massachusetts Historical Commission (MHC) acting
as the State Historic Preservation Officer (SHPO) pursuant to Section 106 of the National
Historic Preservation Act of 1966, as amended (36 CFR 800). The project will require review
and approvals from the Town of Nahant, including an Order of Conditions from the Nahant
Conservation Commission, or in the case of an appeal, a Superseding Order of Conditions from
MassDEP. The project requires a National Pollutant Discharge Elimination System (NPDES)
Remediation General Permit (RGP) and Construction General Permit (CGP) from the U.S.
Environmental Protection Agency (EPA). The project may require Pre-Construction
Notification under Section 10 and Section 404 from the Army Corps of Engineers (ACOE) in
accordance with the General Permits for Massachusetts. The project may require Federal
Consistency Review by the Office of Coastal Zone Management (CZM).

Because the project involves Financial Assistance, MEPA jurisdiction is broad and
extends to all aspects of the project that are likely, directly or indirectly, to cause Damage to the
Environment as defined in the MEPA regulations.

Review of the FEIR

The FEIR provided a description of existing and proposed conditions, conceptual project
plans, alternatives discussion and identified measures to avoid, minimize and mitigate
environmental impacts. The project will support 29,150 net new sf of academic research and
teaching space, meeting spaces, office and support space. The FEIR disclosed the project site’s
vulnerability to coastal flooding at Canoe Beach and indicated that while the Proponent
acknowledges the need to address these vulnerabilities, it does not have immediate plans to do
s0; the Proponent intends to undertake these efforts within the next ten years.

7 The threshold at 301 CMR 1 1.03(3)(b)(1)(f) (alteration of ¥ or more acres of other wetlands) was not identified in the NPC form. The
threshold at 301 CMR 11.03(3)(b)(1)(a) (alteration of coastal dune, barrier beach or coastal bank) is no longer exceeded because wetlands
impacts were refined from the ENF submission.
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There continues to be significant public concern about this project. I received more than
450 comment letters on the FEIR including from the Town of Nahant, the Massachusetts
Lobstermen’s Association (MLA), and residents, most of which were opposed to the project.
The MLA and fishermen continue to express concerns over the seawater system’s potential to
increase temperatures and entrainment which could impact local fisheries. The Town of Nahant
and residents continue to express concerns over the scale of the project and its potential impacts
to municipal resources including roadways, water mains and sewer infrastructure, visual impact,
archaeological impacts as well as land alternation and vegetation removal at East Point. |
encourage the Proponent to continue to engage with the Town and neighboring residents to
address these concerns in future permitting. Comments from State Agencies identify information
that should be provided during permitting and do not request additional analysis in the form of a
Supplemental FEIR.

Since the NPC/DEIR was issued, the Propone has undertaken testing for the geothermal
well proposed east of the Murphy Bunker. Drilling indicated shallow bedrock in the location of
the proposed geothermal wellfield.® Several comment letters raised concerns with the fact that
this information was not provided in the FEIR. In response, the Proponent, in an e-mail to the
MEPA Office on June 16, 202, indicated that these factors do not determine the ground’s ability
to store/deposit thermal energy. That analysis will be determined by the results of conductivity
testing that was conducted June 10 — June 12, 2020. Results of that testing are pending. As
noted, to the extent the results of this geothermal well testing lead to material design changes to
the project prior to the taking of any State Agency Action, the Proponent should consult with the
MEPA office to determine the need for any additional MEPA review.

Alternatives Analysis

The alternative analysis for the CSI building has not changed since the NPC/DEIR.
Alternative 1 would construct the CSI building north of the existing Edwards Laboratory in the
area currently occupied by two modular trailers. This alternative was dismissed because it was
proximate to LSCSF which would require a taller building height, increase its vulnerability to
coastal storms and sea level rise, and prevent efficiencies of adjacency associated with the
Preferred Alternative’s location on top of the Murphy Bunker. Additionally, this alternative
would not allow for the development of a geothermal well system. Alternative 2 would construct
the CSI building southwest of the Murphy Bunker, connected at the south entry port. Alternative
3 would construct the CSI building east of the Murphy Bunker in the meadow adjacent to Lodge
Park. Similarly, these alternatives were dismissed because of the flooding risks associated with
siting the building in a low-lying area, efficiencies of adjacency and inability to develop a
geothermal well system.

The Preferred Alternative was selected because, according to the Proponent, it best meets
program design goals and minimizes the amount of new construction required by making use of
available underutilized space within the Murphy Bunker; places the CSI outside areas subject to
flooding and future sea level rise; it allows for the incorporation of geothermal heating and
cooling to reduce greenhouse gas emissions; and it will allow for habitat restoration in the East
Point meadow to remove invasive species. The project will not affect access to Lodge Park.

8 An e-mail was sent to the MEPA Office on March 18, 2020 which indicated that shallow bedrock was discovered during geotechnical work for
the geothermal well and additional borings were required.
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As discussed below, the FEIR indicated that the key alternative (Alternative 1) that would
involve less new land alteration (2.27 acres) was ultimately dismissed based not only on the
efficiencies and reduced impacts associated with expanding an existing building rather than
constructing a standalone building, but also on the increased flooding risks associated with
Alternative 1, as compared to the Preferred Alternative.

The FEIR provided additional discussion of the Preferred Alternative’s efficiencies of
adjacency associated with its location on top of the Murphy Bunker. As described in the FEIR,
physically connecting the new CSI building with the Murphy Bunker offers numerous space and
operational efficiencies including the utilization of existing loading, receiving, entry and lobby
spaces that serve the Bunker today which would need to be duplicated with a standalone
alternative. The existing HVAC systems supporting the Bunker have capacity to support the
additional renovated program space within the Bunker. By utilizing these existing systems,
reductions of enclosed mechanical spaces within the new building can be realized. In total, these
efficiencies result in a nearly 5,500 gross square foot reduction of new construction over a
standalone alternative. Additionally, the Preferred Alternative allows the seawater piping to be
replaced in the same location as it exists today, thus limiting areas of new impact.

While the Proponent maintains that there is no plan to fortify Canoe Beach immediately,
the FEIR identified several alternatives that were considered to increase the resiliency of Canoe
Beach which is located adjacent to the project site’s entrance. In 2018, the Proponent received a
CZM Coastal Resilience grant to design a mixed sediment dune and beach nourishment project
to address the significant erosion and storm damage occurring along Canoe Beach to provide
protection for infrastructure landward of the beach. That project sought a design to address the
loss of sediment and reduction of volume from the upper beach profile that limits the ability of
the beach system to function well to dissipate storm energy and minimize storm damage to
Nahant Road, the MSC facilities, and the utilities that run beneath it. Alternatives to address the
loss of sediment included a No-action Alternative which would leave the beach in its current
condition and allow it to evolve without any stabilization or erosion control measures; a Seawall
Extension Alternative which would extend the existing vertical seawall eastward along the edge
of Nahant Road until it connects with the stacked stone wall at the eastern end of Canoe Beach; a
Sand Nourishment Alternative which would add sand along the upper beach profile with a sand
nourishment program; and a Mixed Sediment Nourishment which would add a mixture of sand,
gravel, and cobble along the beach.

As described in the FEIR, the No-action Alternative is likely not a viable long-term
solution as erosion is expected to continue to occur and eventually lead to damage of the seawall
and Nahant Road. While the exact timeframe is unknown, such damage could occur in under ten
years. The Seawall Extension Alternative has a number of drawbacks. Wave reflection would be
expected to increase as a result of the seawall, which could in turn lead to a further lowering of
the upper beach/dune. Reductions in beach height would increase the potential for overtopping
and increased storm damage. This alternative may also face permitting challenges because it is a
hard structure. The Sand Nourishment Alternative would provide a very low level of shore
protection and is likely to be washed away in a significant storm. The Proponent attempted a
similar project in the fall of 2016, which was unsuccessful. It was washed away in January 2017
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by the first storm following its implementation. The Mixed Sediment Nourishment Alternative
represents a reasonable option to restore and provide some level of nature based coastal
protection. According to the Proponent, this alternatives analysis demonstrates that efforts to
fortify Canoe Beach would be difficult and most likely would lead to the use of nature-based
solutions that, while less environmentally impactful than hard structures, may not provide the
level of flood protection that would be needed protect the campus. In light of these factors, the
Proponent continues to dismiss Alternative 1 as a viable alternative because of its proximity to
the floodplain and lower elevation, which would subject any new buildings sited in this low-
lying area to flooding risks.

The FEIR also considered several alternatives which would relocate the site’s entrance
away from Canoe Beach, making it less vulnerable to flooding and wave overtopping.
Alternative access drive locations were considered off of Swallow Cave Road. The Proponent
has considered the potential to relocate the entrance drive by moving it southward. One possible
alternative would make a connection from Swallow Cave Road due east, passing immediately
north of the Edwards Laboratory, to connect with the current access drive through the site. This
option would require relocating the two trailers currently located adjacent to the Edwards
Laboratory. A second alternative would move the connection further south on Swallow Cave
Road, just past its intersection with Vernon Street. The new entrance drive would pass south of
the Edwards Laboratory in the vicinity of Bathing Beach to reach the driveway leading to Lodge
Park. The Proponent does not plan to relocate the roadway at this time. While relocation is
feasible, the Proponent indicated that conversations with abutters’ revealed residents were not in
favor of relocating the access way closer to the residential neighborhood and wish to limit traffic
impacts on the residential Swallow Cave Road. The Proponent recognizes that leaving the
roadway in its existing location will lead to access issues during storms. However, the FEIR
notes that the entire Town faces similar concerns due to the potential for flooding at the Nahant
Rotary in Lynn and the potential for the causeway to be closed due either directly to flooding or
due to debris being deposited in the roadway by wave action. Additional resiliency analysis is
provided below.

Land Alteration

As described in the FEIR, land alteration impacts have not changed since the DEIR. The
project will result in approximately 0.8 acres (34,905 sf) of new building footprint; a reduction of
internal roadways by 0.08 acres (3,657 sf); and an increase in parking and other paved areas by
43,435 st (0.99 acres). This results in a total of 1.71 acres of new impervious surface.
Additionally, the project will result in the new alteration of 2.39 acres (104,194 sf) for a total of
4.1 acres of new land alteration, which is below MEPA review thresholds for land impacts. As
described in the FEIR, “other altered areas” includes all other altered pervious areas such as
landscaped areas, mowed paths, mowed lawns, and the geothermal wellfield area. The FEIR included
site plans that clearly identified and delineated areas proposed for development and those that
will not be altered or disturbed, including areas for the geothermal wellfield.

The FEIR also provided an update on pending litigation regarding the status of the project
site under article 97 of the amendments to the state constitution. As noted above, to the extent

° E-mail from the Proponent to MEPA Office on 6/16/2020 clarified that the statement in the FEIR indicating that this alternative was not
supported locally based on conversations with abutters early in the project design.
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this litigation results is material changes to the project—such as a need for article 97 legislation
and compliance with EEA’s Land Disposition Policy—the Proponent is directed to consult with
the MEPA Office about the need for any additional MEPA review.

As directed by the Scope in the DEIR, the FEIR evaluated additional measures to reduce
land alteration and creation of impervious area. While the Proponent asserts that reducing the
building and development size would be inconsistent with project goals, it indicates that all
roadways and parking will be compliant with Nahant zoning requirements. The Proponent will
work with the Town to further reduce parking. Pervious pavement will be incorporated where
possible. I encourage the Proponent to consider all available means to reduce impervious
surfaces on site and consider ecosystem-based adaptation measures to reduce heat island effect
and mitigate stormwater runoff, such as integration of tree canopy cover, rain gardens, and low
impact development (LID) stormwater management techniques.

The DEIR requested that the Proponent consider placing a conservation restriction (CR)
on a portion(s) of the site designated as open space, including areas containing wetlands, to
ensure their permanent protection. The Proponent has declined to consider this proposal.
Placement of a CR to permanently protect open space is a widely accepted land conservation
measure and would be a beneficial way to offset the land and vegetation clearing associated with
siting the campus expansion at the Murphy Bunker location. I strongly encourage the Proponent
to continue to consider this mitigation option.

The FEIR included conceptual plans that identify proposed areas of cut and fill. As
described in the FEIR, approximately 8,300 cy of soil material will be cut and reused on site for
grading. The FEIR provided details on the proposed vegetation restoration plan, including
proposed invasive species best management practices (BMPs), and described how vegetation
restoration will be implemented, including vegetation types. All invasive species along with any
soil material that may contain roots, propagules, and/or seed stock shall be removed/excavated
via manual and mechanical control, bagged as necessary, and brought to an approved facility for
proper disposal. Removal of invasive vegetative material is preferred during the dormant season
(e.g., November — March) to minimize the potential for the spread of invasive species through
seed dispersal.

The FEIR included figures depicting the proposed planting plan and for areas
surrounding the proposed building, parking lots, and bioretention basins. The proposed native
species east of the Murphy Bunker will restore and/or enhance natural communities at East
Point, including Maritime Shrubland and Grassland/Meadow habitat. Selected tree species will
serve to diversify the limited existing native species and provide screening for the proposed new
building. Areas surrounding the building will be planted with the selected tree and shrub species,
along with groundcover species. Native Grassland/Meadow will be re-established within the
Limit of Work east of the building (“East Meadow”), including the geothermal well area and
construction access/staging areas will result in temporary disturbance). The planting plan
identifies the following species: Trees: Red Maple (Acer rubrum), Shagbark Hickory (Carya
ovata), American Holly (Ilex opaca), Eastern Red Cedar (Juniperus virginiana), Tamarack
(Larix laricina), Tupelo (Nyssa sylvatica), Pitch Pine (Pinus rigida), Black Cherry (Prunus
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serotina), White Oak (Querus alba), Red Oak (Quercus rubra), Scrub Oak (Quercus ilicifolia),
Sassafras (Sassafras albidum), and American Elm (Ulmus americana).

The FEIR also included an adaptive monitoring plan to prevent re-establishment of
invasive species and ensure long-term effectiveness of the native species restoration. The
management plan includes monitoring following the first month of planting; and at the beginning
and end of the first and second full growing seasons to observe vegetation, propagation, and
development. Long-term manual, mechanical, and/or chemical control BMP’s will be
implemented as feasible to manage any encroaching invasive species and ensure the successful
establishment of native species.

Wetlands and Waterways

The installation of the new seawater system will permanently impact 2,038 sf of
overlapping LUO and LCSF. Removal of the remnant system will temporarily impact
approximately 175 sf of LUO and LCSF. The project will result in a total of 23,759 sf of LSCSF
of which 6,667 sf will be permanent impacts associated with the construction of the parking for
the CSI and 17,092 sf will be temporary impacts'® associated with construction, landscaping,
roadway and utility work, and installation of the seawater intake system. The FEIR indicates
that the changes to the project since the NPC/DEIR, including proposed utility relocation, will
increase impacts to Coastal Bank Buffer Zone from 23,164 sfto 23,925 sf!! and increase impacts
to BVW buffer zone from 15,381 sfto 15,724 sf.!> The Nahant Conservation Commission will
review the project for its consistency with the Wetlands Protection Act (WPA), associated
regulations (310 CMR 14.00) and local wetlands bylaws. The seawater intake system will
require a ¢.91 License because it partially located within flowed tidelands. MassDEP will review
the project for its consistency with the Waterways Regulations. Comments received on the FEIR
indicate that the project appears to be a water dependent use pursuant to 310 CMR 9.12(2)(a)(5).

The FEIR included an updated Best Practices for Seawater Use document and noted
additional consultation with the Marine Invasive Species Program (MISP). The FEIR indicated
that the Proponent has worked with MISP to further refine language regarding species allowed in
the flow through system and annual MISP consultation. The FEIR indicated that the proposed
seawater system will include a controls system which will verify flow rates in real time once the
system is operational. The FEIR clarified that the proposed seawater system includes two 1,200
gpm pumps (total capacity of 2,400 gpm). However, only one will be in operation at any given
time. Additionally, the Proponent is committing to operate the system at no more than 600 gpm
including once the CSI is operational.

Comments from MLA and other local fisherman and lobstermen express concerns with
the increase in operation of the seawater intake system. As described in MassDEP’s comment
letter, EPA/MassDEP recommends a standard intake velocity no greater than 0.5 feet per second
(fps) to ensure that the majority of aquatic organisms can avoid becoming trapped against intake

19 Of this total, 2,443 sf of impact will occur on Town owned land to allow for utility work in Nahant Road. E-mail from Proponent dated
06/19/2020 corrected an error in the FEIR which stated that 7,290 sf of these impacts would include work in on Town owned land.

11 Of this total, 1,782 sf of impact will occur on Town owned land to allow for utility work in Nahant Road. E-mail to the MEPA Office dated
06/19/202 corrected an error in table 4.1 of the FEIR which indicated 2,228 sf of impacts to Town owned land.

12 The FEIR identified wetlands impacts (including buffer zone) in table 4.1 of the FEIR. An e-mail to the MEPA Office on 06/16/2020
confirmed these changes included proposed utility work.
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screens. The intake velocity has been calculated at 0.011 fps, well below the 0.5 fps standard.
Northeastern has indicated in the FEIR that this intake velocities will be verified once the system
is operational. As described in MassDEP’s comment letter, MassDEP and EPA will work with
Northeastern to ensure that the velocity verification method is acceptable.

As described in MassDEP’s comment letter, MassDEP and EPA reviewed the FEIR, the
operation of the facility, available sampling data, and the Seawater Advisory Committee’s Best
Practices for Seawater Use. Review of available sampling data suggests that the quality of the
seawater discharge is substantially similar to the intake water. Based on this information, the
Agencies’ preliminary assessment is that the proposed intake and discharge will not be adding
pollutants (such as chlorine, medications, heat, or nutrients) to the receiving water and would
not, on a case-by-case basis, be a significant contributor of pollutants. The available information
also indicates that the temperature of the discharge is consistent with water quality standards and
will be protective of the designated uses of the receiving water. These assessments remain valid
provided the levels of biomass held at the facility remain under the threshold defined in the
Concentrated Aquatic Animal Production (CAAP) Facilities regulations (314 CMR 3.16,
Appendix A and 40 C.F.R. § 122.24, and 40 C.F.R. Part 122, Appendix C), the facility continues
to operate as described in the FEIR, and the proposed intake and discharge are built as described
in FEIR. This includes the volume of intake and the prohibition on use of medications or
chemicals, and the commitment to isolate non-indigenous species from the flow-through system.

The FEIR indicates that the proposed lobster hatchery design cannot proceed without
collaboration with local lobstermen. Once the Proponent has greater clarity on the potential of
this collaboration and the goals of local lobstermen, MSC personnel and the design team will
consult with DMF officials on the hatchery design.

The FEIR did not quantify impacts associated with alternatives to fortify Canoe Beach
which will likely be required within the next ten years. If the Proponent intends to move forward
with this component of the project, additional MEPA review will likely be required in the form
of an NPC or ENF.

Historic and Cultural Resources

The project site is located within and adjacent to historic and archaeological resources
identified in MHC’s Inventory and/or the State and/or National Registers of Historic Places. The
project is subject to review by the MHC acting as State Historic Preservation Office (SHPO) in
accordance with Section 106 of the NHPA (as amended) and MGL c. 9 § 26-27C (950 CMR 70-
71). The scope and purpose of this review process is focused on preserving historic and
archaeological resources.

Comments received by MHC identify concerns related to potential project impacts to
historic and archaeological resources associated with the former East Point Military Coastal
Defense site during Word Wars I and II and the Cold War, as well as earlier historic period and
Native American archaeological resources. The proposed new CSI structure will include partial
demolition of the Battery Murphy bunker and burial of significant portions of the Murphy
(South) and North Bunkers. The MHC has previously determined that the proposed CSI project
will have an "adverse effect" on the Nolth and South (Murphy) Batteries through the physical

12
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destruction and alteration of parts of historic propelties that are included in MHC's Inventory
(950 CMR 71.05(a)) The Proponent is currently undertaking intensive (locational)
archaeological surveys and will provide the results to MHC upon completion. Comments from
MHC indicate that the results of the surveys will be used to avoid, minimize, or mitigate adverse
effects to significant historic and archeological resources through the consultation process.

Because the Proponent has submitted the FEIR prior to the completion of the
archaeological surveys, additional project design changes may be required to avoid, minimize
and mitigate impacts to archaeological resources. The Proponent should consult with the MEPA
office if the results of the archeological survey require material project design modifications such
that additional MEPA review may be required prior to the taking of Agency Action.

Climate Change

Executive Order 569: Establishing an Integrated Climate Change Strategy for the
Commonwealth (EO 569; the Order) was issued on September 16, 2016. EO 569 recognizes the
serious threat presented by climate change and directs Executive Branch agencies within the
administration to develop and implement an integrated strategy that leverages state resources to
combat climate change and prepare for its impacts. The Order seeks to ensure that Massachusetts
will meet GHG emissions reduction limits goals established under the Global Warming Solution
Act of 2008 (GWSA) and will work to prepare state government and cities and towns for the
impacts of climate change. The MEPA statute directs all State Agencies to consider reasonably
foreseeable climate change impacts, including additional greenhouse gas emissions, and
associated effects, when issuing permits, licenses and other administrative approvals and
decisions. M.G.L. c. 30, § 61.

The Scope on the NPC/DEIR requested a response to DOER’s comments, including
clarifications and details on the proposed geothermal system and required additional analysis on
measures to increase the resiliency of the project site, including Canoe Beach and the site’s
access and egress.

Greenhouse Gas Emissions

The geothermal heat pump system proposed for the CSI building exchanges energy with
the earth by circulating water or other solution through pipes buried beneath the earth’s surface
(geothermal wellfield). A vertical closed loop geothermal wellfield, such as the one proposed for
this project, typically consists of multiple vertical heat exchangers (VHEs). VHEs are
constructed by drilling holes generally ranging from 50 to 400 feet deep in the earth and then
inserting two pipes with a fitting joining the two pipe ends at the bottom. During colder periods,
the solution circulating through the system’s vertical wellfield absorbs stored heat from the
ground and carries it indoors. The geothermal heat pump transfers the heat from the wellfield and
distributes it throughout the building. During warmer months, the geothermal heat pump system
takes heat from the building and transfers it to the VHEs, which deposits the heat into the
ground.

As described above, the proposed geothermal wellfield for the CSI will consist of
approximately 80 wells in total that are spaced approximately 25 feet (ft) apart. The wells will be
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arranged along seven parallel lines that are generally oriented north-south and will be connected
to the CSI via a central pipe.

A propane boiler will be utilized to balance (charge) the geothermal system. It is
anticipated that the boiler will be utilized to balance the system for approximately 24 to 48
months. The actual duration of boiler use will be determined as the building’s load profile is
developed and geothermal modeling is advanced. The FEIR notes that the use of the propane
boiler for geothermal balancing could exceed 48 months if process heating loads exceed the
design team’s current estimates. Comments from DOER recommend that the Proponent terminate
the use of the propane boiler at the earliest feasible date within 48 months.

The FEIR indicates that because the Proponent would like to minimize the visual impact
of the project ground mounted solar photovoltaic (PV) and/or canopy mounted solar arrays are
not currently proposed. However, 60% of the CSI rooftop will be solar ready.

In summary, GHG emissions from the Base Case are calculated to be 954 tons per year
(tpy) compared to the mitigation case which will generate 449 tpy (505 tpy or 52 percent
reduction). DOER indicates that actual baseline emissions (compliant with the building code) are
closer to 856 tpy and the mitigation case emissions are 466 tpy (390 tpy or 46 percent reduction).
Comments from DOER indicate that the project’s planned 46% reduction in emissions will
become more significant in 2050 as a result of Massachusetts’ improving electric grid emissions
rates. By the year 2050, the ground source geothermal could achieve a mitigation level of 76%
compared to a natural gas-heated baseline building because it is powered by electricity.

Measures which will result in significant GHG emissions include:

e Efficient electric space heating and cooling: A ground source geothermal heat pump
system will be utilized for both heating and cooling the CSI building.

e Efficient envelope: Aggregate vertical area weighted U value: 0.145. (Vertical assembly
consisting of 44% framed, insulated wall having R-24c¢.i. and 56% window having U-
0.25);

e Solar readiness: 60% of the rooftop will be solar PV ready;

e Heat recovery ventilation decoupled from the space conditioning system.

According to the Proponent, the significant GHG benefits associated with the use of
geothermal wells weighs heavily in favor of locating the Preferred Alternative above the Murphy
Bunker.

Adaptation and Resiliency

The Scope in the NPC/DEIR requested that the FEIR address vulnerabilities of the
project site at Canoe Beach which offers minimal protection against hazards associated with
storm induced wave action. The MSC campus entrance roadway and utilities which run beneath
it are located within a VE Zone directly adjacent to Canoe Beach and are subject to over wash
and erosion during coastal storm events. This roadway provides the sole means of access/egress
to the site and is vulnerable to flooding, which could prevent emergency and vehicular access to
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the site. The Scope requested that the Proponent assess the feasibility of climate resiliency
measures together with continued consideration of alternative site locations near the Canoe
Beach location.

The FEIR identified sea level rise projections by the National Ocean and Atmospheric
Administration (NOAA) published in 2017.'3 To assess the potential risk to the project due to
sea level rise, the Proponent elected the intermediate-high GHG emissions scenarios as a
conservative, i.e., more severe, scenario predictions. Under the intermediate-high rates of GHG
emissions pathways, projected sea level rise would be approximately 31.1 inches (2.59 ft) in
2070. The FEIR indicates that these projections would affect low-lying areas of the campus
between Canoe Beach and Bathing Beach. The FEIR described the impacted areas as the
proposed parking area and landscaping immediately east of the Edwards building and the
wetland area to the south of the Edwards building. The FEIR did not quantify this area or support
the analysis with any figures which overlay the future conditions over the project site or work
area. The analysis did not include storm surge elevations. These additional analyses should be
incorporated into future resiliency planning, along with the most updated climate change
predictions for coastal areas. The FEIR maintains that flooding, at a minimum, would not affect
the proposed CSI building itself which is proposed outside the floodplain. The proposed CSI
basement floor elevation is at EL. 24° with critical infrastructure at EL. 33, which are above
currently projected flood levels even when considering 2.59 ft of SLR by 2070. As discussed
above, the Proponent’s analysis suggests that resiliency measures at Canoe Beach, even if cost
effective, would likely not be sufficient to ensure smooth and continuous campus operations at
an alternative location near the Edwards Laboratory, given the high risk of flooding in that low-
lying area.

As described above, the Proponent has altered plans for the Project to include the
relocation of the water and electric lines out of the roadway although the gravity sewer line will
remain adjacent to Canoe Beach; it will be encased in concrete to increase resilience.

As described in the FEIR, the Proponent will continue to monitor conditions at Canoe Beach
carefully and will undertake a plan to provide shore protection as it becomes necessary to protect
Nahant Road and the MSC property. The FEIR maintains that such a project is not necessary for
the CSI building, which will be well protected from coastal flooding, or the seawater system
upgrade which draws and discharges seawater from the opposite side of the Island.

Comments from CZM note that because the velocity flood elevation at the location of the
roadway is mapped at 18 feet NAVDS8S, and the elevation of the road is approximately 15 feet,
the FEMA flood maps predict that there would be approximately 3 feet of water and waves
during the 100-year storm under current conditions. As noted in the study conducted for CZM’s
Coastal Resiliency Grant Project, the volume of sediment at Canoe Beach is depleted such that
minor to moderate storms have caused overwash onto and undermining of Nahant Road in the
past. Because predicted sea level rise and more significant and frequent coastal storms could
jeopardize the sewer line over time, a more detailed vulnerability analysis that includes an
eroded profile assessment should be conducted to determine whether the projected lifespan of the
sewer line in this location meets the goals of the project and minimizes potential impacts to the
adjacent coastal resource areas. For critical infrastructure such as sewer lines, it is important to

Bhttps://tidesandcurrents.noaa.gov/publications/techrpt83 Global and Regional SLR Scenarios for the US final.pdf
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use the best available information to determine the potential hazards that may impact the project
components for the life of the infrastructure. In addition to using the most recent FIRMs and data
available from the FEMA Map Service Center, consulting the Sea, Lake, and Overland Surge
from Hurricanes (SLOSH)'* maps produced by the ACOE to determine areas that may be
inundated by hurricanes, as well as the most recent information regarding projections of sea level
rise for Massachusetts available through the Massachusetts Climate Change Clearinghouse
website, reslientma.org is recommended.

As described in CZM’s comment letter, given the vulnerability of the road to moderate
and major coastal storms discussed above, the Proponent should reconsider the feasibility of
moving the sewer line out of the velocity zone in the future and consider moving forward with
the mixed sediment nourishment at Canoe Beach in the short term to reduce impacts from coastal
storms to the site.

Construction Period Impacts

The FEIR included a draft construction management plan (CMP). As described in the
CMP, the construction period is expected to last approximately 24-27 months, including time
required for design, permitting, procurement and construction. The typical construction work
hours will be 7:00 a.m. to 6:00 p.m., Monday through Friday, with most shifts ordinarily ending
at 4:30 p.m. Some activities such as finishing activities could run beyond 6:00 p.m. to ensure the
structural integrity of the finished product, for example concrete pours. No substantial sound-
generating activity will occur before 7:00 a.m.

Drilling will be required for the geothermal well, but no blasting will be required. The
contractor will comply with the requirements of the National Pollution Discharge Elimination
System (NPDES) permit once issued and conform to the regulations and requirements of
MassDEP, the Town of Nahant, and the U.S. Environmental Protection Agency (EPA) for the
quantity and quality of water discharged to the storm drain system during drilling. Geotechnical
monitoring will be implemented at the Site and at the surrounding properties. Ground vibration
levels will be measured at the Site and adjacent facilities. The actual location of the monitors will
be dependent on the Contractor’s work areas, and locations may shift based on site observations
throughout construction. The monitors will be capable of recording data
continuously and will be deployed through the duration of vibration generating activities.

Environmental monitoring will be implemented during construction. The program will
include air and dust monitoring, and provide action levels which, if exceeded, will trigger
mitigation of dust, vapor migration and/or odors. Air monitoring stations will be equipped with
real-time dust monitors and photoionization detectors (PID) to monitor the level of total volatile
organic compounds (VOCs) in ambient air.

The contractor will develop and submit a Project-specific Stormwater Pollution
Prevention Plan (SWPPP) for the Project prior to starting construction in the field. The SWPPP
plan will be submitted for approval to MassDEP. The onsite Sitework Subcontractor will be

“http://memamaps.maps.arcgis.com/home/webmap/templates/OnePane/basicviewer/embed.html?webmap=45e2419bf23e40eca0b94a9bfe8 15fbf
&gesextent=-72.5308,41.7353,-
69.2926,42.9091 &displayslider=true&displayscalebar=true&displaylegend=true&displaysearch=true&searchextent=true&displaybasemaps=true
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responsible for maintaining compliance with the SWPPP, including all requirements in the CGP
and will maintain erosion and sediment control Best Management Practices (BMPs) in all areas
of the site under its day-to-day control. As described in the FEIR, BMPs will be implemented to
reduce the potential for spread of invasive species during construction, including, but not limited
to: contractor education; clean vehicles and equipment entering project site; installation of
washing station for equipment and personnel conducting invasive species management; and use
of clean, weed-free soil supplements, etc.

All construction traffic, including deliveries, will be routed via the roundabout in Lynn
and will follow Nahant Road directly to the Project site. No traffic will be allowed to traverse the
residential streets off of Nahant Road. All construction personnel will be made aware of the
posted speed limit along the Nahant Road. Deliveries will be scheduled to avoid peak morning
and evening hours to minimize the impact on local traffic. Delivery of any oversize load will be
coordinated via the Town Manager and Nahant Police Department.

The contractor will use an off-site parking lot located in Lynn and construction workers
will be shuttled to the Site to minimize traffic impacts on Nahant. The contractor will use one to
two shuttles making trips in the morning and afternoon depending on the number of construction
workers on site for the duration of the construction period. The projected peak manpower for
construction is approximately 100 to 125 workers.

Mitigation and Draft Section 61 Findings

The FEIR identifies measures to avoid, minimize and mitigate Damage to the
Environment and includes draft Section 61 Findings. The Section 61 Findings include a
commitment to provide a GHG self-certification. Following completion of construction of
the project, the Town or future tenant must provide a certification to the MEPA Office signed by
an appropriate professional (e.g., engineer, architect, transportation planner, general contractor)
indicating that all of the mitigation measures proposed in the FEIR have been incorporated into
the buildings. Alternatively, the Town or future tenant may certify that equivalent emissions
reduction measures have been adopted that collectively are designed to reduce GHG emissions
by the same percentage and volumetric measure (tpy) as the measures outlined in the FEIR and
based on the same modeling assumptions. The certification should be supported by plans that
clearly illustrate where GHG mitigation measures have been incorporated. Any material
reduction in mitigation commitments will result in the need to file a Notice of Project Change.

The current mitigation commitments and Section 61 Findings submitted by the Proponent
are as follows:

Transportation
e To reduce project related trips and required parking, the Proponent will continue to
provide remote shuttle service for employees and students from its Boston campus.

Land Alteration
e The Proponent will continue to incorporate the use of pervious pavement and reinforced
grass parking pavers in low traffic areas to further reduce stormwater runoff.
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The Proponent will seek means to further reduce parking, in accordance with local
approvals, including land banking parking areas until such time as there is documented
demand.

The Proponent will implement a habitat restoration plan to remove invasive species and
enhance ecological functioning to the area east of the Murphy Bunker including a
monitoring plan.

Wetlands and Stormwater

The Project includes the installation of a stormwater management system that will
comply with MassDEP’s Stormwater Management Guidelines.

The Proponent will submit a NOI to the Nahant Conservation Commission for work
within wetland resource areas as required.

Seawater Intake System

Intake and discharge pipes will be directionally drilled under the seawall and beach and
will emerge just seaward of mean low water to minimize disturbance to Bathing Beach
and seawall.

The intake pipes are designed to prevent entrainment of aquatic organisms. The intake
velocity at the mesh screen has been calculated to be 0.011 feet per sec (fps) which is 45
times slower than the maximum allowable intake velocity of 0.5 fps. These velocities will
be verified by MassDEP/EPA once the system is operational.

The existing seawater system components will be removed.

The Proponent will conduct additional temperature sampling and CORMIX model runs
once the new system is operational. Results of the modeling will be submitted to
MassDEP/EPA for verification.

As mitigation to offset the potential loss of five mature lobsters per year attributable to
the new seawater system, NU proposes to construct an onsite lobster hatchery to produce
approximately 90,000 Stage IV larvae per year in coordination with DMF and local
fishermen. The larvae will be released in Bathing Beach Cove or in nearby Nahant
waters as recommended by lobstermen that are willing to collaborate on this effort and
will result in the addition of an estimated 45 market sized lobsters per year.

Historical Resources

Historical and archaeological impacts will be avoided, minimized and mitigated in
consultation with MHC.

GHG Emissions

Efficient electric space heating and cooling: A ground source geothermal heat pump
system will be utilized for both heating and cooling the CSI building.

The lighting system will use all LED fixtures to achieve a low lighting power density
(LPD), estimated at 25% lower than ASHRAE 90.1-2013 allowances.

Efficient envelope: Aggregate vertical area weighted U value: 0.145. (Vertical assembly
consisting of 44% framed, insulated wall having R-24c.i. and 56% window having U-
0.25);

Solar readiness: 60% of the rooftop will be solar PV ready;

The CSI building will include heat recovery ventilation decoupled from the space
conditioning system.
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Adaptation and Resiliency

Water and electric lines will be relocated away from the Canoe Beach area.

The sewer main will be encased in cement to increase resiliency.

The CSI Building will be situation outside of the flood plain and future flood plain based
on 2070 SLR projections.

Construction Period

The University will maintain the public easement to Lodge Park during the construction
period. During temporary interruptions during construction, persons seeking to go to
Lodge Park will be rerouted along the driveway in front of the Edwards Laboratory.
Appropriate signage will be posted at the entrance to the site and along the path to direct
pedestrian and vehicle traffic. The Proponent will notify the Town Manager well in
advance of the dates and expected duration of any disruption so that they can be posted
on the Town’s Website.

The contractor will be required to manage the water from drilling activities in accordance
with a NPDES Remediation General Permit (RGP) issued for construction.

The contractor will implement measures to minimize air quality impacts during the
construction period including using equipment retrofitted with diesel emissions control
devices; maintaining an “idle free” work zone of fossil fuel trucks and equipment by
Efficient electric space heating and cooling: Ground source “geothermal” heat pump for
both heating and cooling providing supplemental hoisting and pumping equipment along
with “just-in-time” delivery methods; on-site idling will be limited to five minutes; “Do
Not Idle” signs will be posted at appropriate locations; using ultra low sulfur diesel for all
trucks and construction machinery as required by the EPA; using wetting agents as
needed to minimize dust; locating combustion engines away from sensitive receptors
such as fresh air intakes, air conditioners and windows.

The contractor will monitor and track materials being recycled and disposed of to achieve
75 percent recycled materials by weight. For those materials that cannot be recycled,
solid waste will be transported in covered trucks to an approved solid waste facility, per
MassDEP Regulations for Solid Waste Facilities, 310 CMR 16.00. This requirement will
be specified in the disposal contract.

The contractor will develop and submit for approval to MassDEP a Project-specific
Stormwater Pollution Specific Prevention Plan (SWPPP) for the Project prior to starting
construction in the field. The onsite Sitework Subcontractor will be responsible for
maintaining compliance with the SWPPP, including all requirements in the Construction
General Permit (CGP) and will maintain erosion and sediment control Best Management
Practices (BMPs) in all areas of the Site under its day-to-day control.

Conclusion

Based on a review of the FEIR, comments letters, and consultation with State Agencies, |

find that the FEIR adequately and properly complies with MEPA and its implementing
regulations. As noted above, the Proponent is directed to consult with the MEPA Office if

material changes to the project are made prior to the taking of Agency Action such that
additional MEPA review may be needed. Outstanding issues can now be addressed during State
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and local permitting and review. State Agencies should forward copies of the final Section 61
Findings to the MEPA Office for publication in accordance with 301 CMR 11.12.

June 19, 2020
Date Kathleen A. Theoharides
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6/19/2020 Mail - Flaherty, Erin (EEA) - Outlook

NEU FEIR

Frew, Katelyn (FWE) <Kate.Frew@mass.gov>

Mon 4/20/2020 9:03 AM

To: Flaherty, Erin (EEA) <erin.flaherty@mass.gov>

Hi Erin,

We've received and reviewed the FEIR for NEU’s Coastal Sustainability Institute. The applicant
addressed our comments submitted previously. We have no additional comments or concerns at this
time.

Thanks

Kate

Kate Frew

Environmental Analyst

MA Division of Marine Fisheries
30 Emerson Avenue
Gloucester, MA 01930

phone: 978-282-0308 x157

https://outlook.office365.com/mail/AAMKAGEyMGV]ZjFILWMwYjEtNGI3Nili Y TAdKLTZiIMmVKNTZmMGQzOAAuAAAAAAArCIBd4DcXQpR5PnZjpDy4AQ...  1/1



Commonwealth of Massachusetts

Division of Marine Fisheries
251 Causeway Street, Suite 400

Boston, Massachusetts 02114
Daniel J. McKiernan (61 7) 626-1520
Acting Director fax (6 1 7) 626-1509 Charles D. Baker

Governor
Karyn E. Polito
Lieutenant Governor
Kathleen Theoharides

January 3, 2020 Secretary
Ronald S. Amidon

. Commissioner
Secretary Kathleen Theoharides Mary-Lee King

Executive Office of Energy and Environmental Affairs Deputy Commissioner
Attn: MEPA Office, Erin Flaherty

100 Cambridge Street, suite 900

Boston, MA 02114

Re: EEA # 16046 Northeastern Universities (NU) Coastal Sustainability Institute (CSI)
Dear Secretary Theoharides:

The Massachusetts Division of Marine Fisheries (MA DMF) has reviewed the Draft Environmental Impact
Report (DEIR) / Notice of Project Change (NPC) submitted by NU for the proposed Coastal Sustainability
Institute (CSI) project which includes expansion of the Murphy Bunker, seawater system upgrades, and
associated site improvements at 430 Nahant Road in Nahant. MA DMF initially provided comments in July
2019 on the ENF submitted by NU for the proposed seawater system upgrades. NU has included a NPC
and Phase I waiver request to allow for the seawater system upgrade phase of the project to move forward
while the EIR process for the CSI building is completed.

According to the proponent, the existing seawater system can pump a maximum of 500 gallons per minute
(gpm) and contains two 6 diameter intake pipes, a pump house, and one 15 diameter discharge pipe that
ends at the face of the seawall along Pump House Beach. The intake pipe extends 350° into Nahant Bay
and is secured to the sea floor with anchor blocks and rock clamps. The system is continuously clogged by
biofouling of blue mussels (Mytilus edulis) and other benthic organisms, further reducing the amount of
water that reaches the marine research lab to an average of 350 gpm. The proponent claims this level is
insufficient for the current and predicted future needs of the facility.

The proponent is proposing to replace the existing seawater system with a new seawater system that
includes a maximum pump flow rate of 600 gpm, two 14” HDPE intake pipes, a new pump house, and two
alternating 16” diameter discharge pipes and subsurface diffusers. The new intake pipes will be located
slightly to the east of the existing pipes. The intake pipes will be buried under the existing seawall and
beach, daylight to the surface at Mean Low Water (ML W), then extend 400’ past the seawall into Nahant
Bay. The intake pipes will be anchored securely to the seafloor, with the end of the pipes secured by
concrete ballast blocks. The new discharge pipes will also be buried under the seawall and beach and will
extend 275’ past the seawall into Nahant Bay, and secured to the seafloor by concrete ballast blocks. The
intake and discharge pipes will have a combined net impact of approximately 2,000 sf of Land Under the
Ocean. Once replaced, the existing intake lines and anchor blocks will be removed. Additionally, NU
submitted a proposed Seawater Best Practices document that includes protocols to prevent accidental
releases of pollutants (antibiotics, cleaners, hazardous chemicals and non-native and invasive species) to
receiving waters around the facility.



The proposed CSI project identifies impacts to areas jurisdictional to the Wetlands Protection Act
including Bordering Vegetated Wetland (BVW), Coastal Bank, Coastal Beach, Land Subject to
Coastal Storm Flowage (LSCSF), and associated buffer zones.

Nahant Bay supports recreationally and commercially significant marine fisheries resources, including the
spawning, larval settlement and juvenile development of winter flounder(Pseudopleuronectes americanus).
Winter flounder spawn from January through May, laying clumps of eggs directly on the substrate (Pereira
et al. 1999). Additionally, lobster (Homarus americanus) are commonly found burrowing between rocks
and are commercially and recreationally fished in this area. Nahant Bay is habitat for the larval settlement
and juvenile development of lobster. Lobster larvae are present in surface waters and subject to currents
and wave action, from roughly the middle of June through early September in this region. Individual larvae
spend several weeks developing in the water column before settling to the bottom, where they are then
cryptic and restricted in their movements for the first few years of life. Several diadromous species can
also be found within the project area as they travel to and from the Saugus River and the Charles and
Mystic Rivers in Boston Harbor. These include alewife (4losa pseudoharengus), blueback herring (4losa
aestivalis), American shad (Alosa sapidissima), rainbow smelt (Osmerus mordax), American eel (Anguilla
rostrata), white perch (Morone americana), and Atlantic tomcod (Microgadus tomcod). Finally, eelgrass
(Zostera marina) can be found along the coves to the west of the proposed location.

MA DMF offers the following comments on the project’s potential impact to marine fisheries resource and
habitats. For the proposed seawater system upgrades covered under the NPC:

e We have reviewed the applicants changes to the proposed seawater system, including reducing the
seawater intake flow rate from 2,400 gpm to 600 gpm, eliminating the use of a portion of the
seawater flow to indirectly cool or heat the new CSI building, and adding offshore subsurface
outfall diffuser system with screening. We have also reviewed the Massachusetts Department of
Environmental Protection’s (MassDEP) Surface Water Discharge Permitting Program and
Wetlands Program comments submitted July 23, 2019 addressing the applicants initial ENF
submittal. Based on this information, we agree the proposed modifications to the seawater system
further minimize potential impacts to marine resources. We also agree with MassDEP that the
proposed subsurface diffusers will further facilitate mixing and eliminate beach scour associated
with the existing outfall and are improvements over the existing system.

e To ensure the diffuser design of the new system will minimize the effects of effluent temperature
increases, mixing zone modeling of thermal effluent dissipation should be conducted once the new
discharge system becomes operational.

e Control measures developed by NU to prevent invasive species introductions into Nahant Bay
should be required as a condition of permitting.

e Itis unclear if any work will need to be done from the water, e.g. installing and removing pipes. If
barges are to be used, they should not be permitted to ground on the beach, intertidal flats, or any

subtidal bottom.

¢ MA DMF recommends a time-of-year (TOY) restriction on all in-water work from February 15"
through June 30™ to protect the winter flounder (Evans et al. 2011).

e  We recommend that NU continue to monitor any entrainment by the seawater intake system.



e MA DMF anticipates that the benefits of the marine fisheries and marine habitat research as well as
the genomics, geochemical, and ecological research conducted at the MSC will contribute to
fisheries management and improve our understanding of fisheries resources.

For the proposed CSI expansion and associated site improvements covered under the DEIR:

e Given the proposed temporary and permanent alterations to more than 2 acres of lands, stormwater
management for the site should include controls for stormwater runoff from impervious surfaces
into the Nahant Bay. Green solutions such as rain gardens and biofiltration swales should be
considered as part of the treatment train.

e Impacts such as smothering and turbidity can occur if disturbed sediment is not stabilized prior to
flood tides and extreme storm events. The applicant should ensure that any sediment that is
disturbed, stockpiled or reset is properly contained and stabilized to avoid sediment runoff and
associated turbidity impacts.

MA DMF appreciates the opportunity to comment on this proposed project. Please contact Mark
Rousseau@mass.gov at (978) 282-0308 x162 if you have any questions on comments.

Sincerely,

i | Lo

Daniel McKiernan
Acting Director

DM/mr/kt/sd

CC:
T. Evans, K. Ford, T. Pugh, K. Whitmore, MA DMF
K. Glenn, B. Boeri, T. Callaghan, MA CZM
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Kathleen A. Theoharides RE: FEIR

Secretary of Environment and Energy EEA# 16046

Executive Office of Environmental Affairs Northeastern University

100 Cambridge Street, Suite 900 Coastal Sustainability Institute
Boston, MA 02114 Nahant

ATTN: Erin Flaherty, MEPA Office
Dear Secretary Theoharides,

The Massachusetts Department of Environmental Protection’s (MassDEP) Surface Water Discharge
Permitting Program has reviewed the Final Environmental Impact Report (FEIR) dated March 16, 2020
for Northeastern University Marine Science Center’s (MSC) Coastal Sustainability Institute (CSI)
Project.

As described in the MassDEP comment letters dated July 23, 2019 on the Environmental Notification
Form (ENF) and January 3, 2020 on the Notice of Project Change (NPC)/Phase I Waiver Request and
Draft Environmental Impact Report (DEIR), we have been working with the U.S. Environmental
Protection Agency (EPA) (“the Agencies”) to evaluate whether Northeastern’s proposed upgrade of its
seawater system is subject to a National Pollutant Discharge Elimination System (NPDES) surface water
discharge permit. Under the NPDES program, a point source that discharges pollutants into the Waters of
the United States is required to obtain a NPDES permit. In Massachusetts, EPA is the permitting authority
and MassDEP collaborates with EPA in the permitting process. This comment letter reiterates several
comments included in the previous letters since Northeastern states in the FEIR “the proposed [seawater]
system has not changed.”'

As described in the FEIR, Northeastern’s MSC is “proposing to upgrade the seawater system at the MSC,
which uses ocean water to support its ongoing research experiments as well as to study how different
conditions, such as ocean warming and acidification affect marine life. The seawater system is critical for

' FEIR page 1-13
This information is available in alternate format. Contact Michelle Waters-Ekanem, Director of Diversity/Civil Rights at 617-292-5751.
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ongoing and future research, and the proposed upgrade must be achieved even if the CSI building is not
expanded.” The FEIR describes how the current intake system, which consists of two 6-inch outside
diameter pipes, experiences significant biofouling, which results in a severe reduction in seawater

volumes and pump damage due to cavitation.

If the construction of the new intake and discharge is allowed to proceed, MassDEP reiterates its requests
that Northeastern consider and/or provide the following:

* Verification of intake velocity. EPA recommends a standard intake velocity no greater than 0.5
feet per second (fps) to ensure that the majority of aquatic organisms can avoid becoming trapped
against intake screens. See, for example, 40 C.F.R. §§ 125.94(c)(2) and (3). The intake velocity
has been calculated at 0.011 fps, well below the 0.5 fps standard. MassDEP requests that
Northeastern verify the velocity if and when the proposed intake becomes operational.
Northeastern has indicated in the FEIR that “[Northeastern] will verify these velocities upon
operation of the new system.” Northeastern also noted “(i)t may not be technically feasible to
measure such low water velocities (0.011 feet per second) in the open ocean environment;
however, the University will research and attempt to confirm the velocities. One means to
evaluate and determine the velocity at the intake screens is to monitor the flow rate pumped by
the seawater pumps with a flow meter. If the seawater flow meter is less than 600 gpm, the intake
velocity will be well below the MassDEP limit of 0.5 FPS.”* MassDEP and EPA will work with
Northeastern to ensure that the velocity verification method is acceptable.

* Best Practices for Seawater Use Plan. As described in the Supplemental Memorandum,
Northeastern has a Seawater Advisory Committee (SAC) that maintains and updates the
document entitled Best Practices for Seawater Use. This plan prohibits the addition of chemicals
(including antibiotics, cleaning agents, and other chemicals) and invasive/non-native and
potential injurious species into the return seawater. In addition, the Best Practices for Seawater
Use plan provides information and instructions on: managing return seawater; returning animals
to the wild; maintaining non-native species in closed tanks and requiring consultation with the
Massachusetts Invasive Species Program (MISP); managing disposal of organisms in closed
tanks landside to wastewater treatment plant or solid waste disposal; and filing a mandatory
Emergency Spill Response Plan with the SAC. In addition, researchers must apply for collection
permits with the Massachusetts Division of Marine Fisheries, and Northeastern consults with the
MISP annually to discuss what species will be used in experiments in the upcoming year. This
document also includes a Seawater Plan Form with a detailed questionnaire that Principal
Investigators are required to fill out for review by the SAC. MassDEP reiterates approval of this
approach and believes that the Best Practices for Seawater Use should continue to be a “living”
document that is maintained and updated by the SAC over time. Oversight of research conducted
at the facility by the SAC is important and must be considered a priority by Northeastern.
Northeastern provided an updated Best Practices for Seawater Use document in the FEIR.

> FEIR page 1-1

* FEIR page 1-14

* FEIR page 10-20
° FEIR Appendix B



¢ Temperature of the discharge. The waters of Bathing Beach Cove are classified by MassDEP
as SA. According to the Massachusetts State Water Quality Standards (SWQS), discharges to SA
waters “Shall not exceed 85°F nor a maximum daily mean of 80°F and rise in temperature due to
a discharge shall not exceed 1.5°F” (314 CMR 4.05(4)(a)(2)). The average temperature
differential calculated by Northeastern during March through October 2018 was +0.367°F. Since
Northeastern is no longer proposing to use seawater to cool the proposed new CSI building, the
temperature differential should be similar to the current conditions and therefore it is not
anticipated that the discharge from the flow-through seawater system would violate the
Massachusetts SWQS. MassDEP had requested that Northeastern provide more information on
sources of temperature increases. Northeastern explained in the FEIR that “researchers may
elevate water temperatures by two or three degrees Celsius to represent future predicted increases
in sea surface temperatures.” The FEIR also explains that “(b)efore seawater is discharged back
into the ocean it will pass through an energy recovery heat exchanger that helps to further reduce
any temperature differential of the effluent. The energy recovery heat exchanger also significantly
reduces the energy consumption of the CSI facility, making it more sustainable and energy
friendly.”” Based on previous information provided to the Agencies as well as this additional new
information, the Agencies maintain that the proposed discharge would not exceed the
Massachusetts State Water Quality Standards for SA waters for temperature. The FEIR states that
“[Northeastern] is also committed to conducting additional temperature sampling CORMIX
model runs once the new system is operational.”® Temperature data and modeling results should
be made available to the public on an easily accessible website.

¢  Modeling. MassDEP requested in previous comment letters that Northeastern conduct additional
temperature sampling and CORMIX model runs if and when the new discharge is operational. As
mentioned above, Northeastern has agreed to conduct this additional modeling as well as collect
additional temperature data once the new system is operational.

MassDEP and EPA reviewed the FEIR, the operation of the facility, available sampling data, and the
Seawater Advisory Committee’s Best Practices for Seawater Use. Review of available sampling data
suggests that the quality of the seawater discharge is substantially similar to the intake water. Based on
this information, the Agencies’ preliminary assessment is that the proposed intake and discharge will not
be adding pollutants (such as chlorine, medications, heat, or nutrients) to the receiving water and would
not, on a case-by-case basis, be a significant contributor of pollutants. The available information also
indicates that the temperature of the discharge is consistent with water quality standards and will be
protective of the designated uses of the receiving water. These assessments remain valid provided the
levels of biomass held at the facility remain under the threshold defined in the Concentrated Aquatic
Animal Production (CAAP) Facilities regulations (314 CMR 3.16, Appendix A and 40 C.F.R. § 122.24,
and 40 C.F.R. Part 122, Appendix C), the facility continues to operate as described in the FEIR, and the
proposed intake and discharge are built as described in FEIR. This includes the volume of intake and the

S FEIR page 1-9
" FEIR page 1-15
* FEIR page 1-17



prohibition on use of medications or chemicals, and the commitment to isolate non-indigenous species
from the flow-through system.

Should the construction of the new intake and discharge be allowed to proceed, the Agencies will make a
determination as to whether a NPDES permit is needed.

MassDEP notes that Northeastern obtained coverage under the NPDES Remediation General Permit
(RGP), permit number MAG910868, for temporary dewatering discharges during the installation of a
geothermal test well. The FEIR lists how Northeastern’s drilling contractor planned to fulfill the
requirements of the RGP and meet the permit limits.” Test well drilling was completed in March 2020 and
all dewatering was recharged onsite. No surface water discharges or effluent sampling occurred under the
RGP. Northeastern will reapply for coverage under the RGP for the installation of the geothermal
wellfield and will also be applying for coverage under the NPDES Construction General Permit (CGP)
for stormwater management if and when construction moves forward. Northeastern plans to prepare a
Stormwater Pollution Prevention Plan (SWPPP) as required by the CGP."

MassDEP appreciates the opportunity to comment on this Final Environmental Impact Report. If you
have any questions, please contact Catherine.Vakalopoulos@mass.gov at (617)348-4026.

Sincerely,

y@ﬁ ?\_@@V

Lealdon Langley, Director
Division of Watershed Management
Bureau of Water Resources

Cc: Eric Worrall, MassDEP Northeast Regional Office
John Viola, MassDEP NERO
Damien Houlihan, EPA
Danielle Gaito, EPA
Kathryn Glenn, CZM
Todd Callaghan, CZM

° FEIR pages 9-7 and 9-8
'O FEIR page 1-16



THE COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE OFFICE OF ENERGY AND ENVIRONMENTAL AFFAIRS

OFFICE OF COASTAL ZONE MANAGEMENT
‘ 251 Causeway Street, Suite 800, Boston, MA 02114-2136

(617) 626-1200 FAX: (617) 626-1240

MEMORANDUM
TO: Kathleen A. Theoharides, Secretary, EEA
ATTN: Erin Flaherty, MEPA Office
FROM: Lisa Berry Engler, Director, CZM
DATE: June 11, 2020
RE: EEA-16046, Northeastern University Coastal Sustainability Institute; Nahant

The Massachusetts Office of Coastal Zone Management (CZM) has completed its review of
the above-referenced Final Environmental Impact Report (FEIR), noticed in the Environmental
Monitor dated March 25, 2020, and offers the following comments.

Project Description

The project proposes the development of the Coastal Sustainability Institute (CSI) at the
Northeastern University (NU) Marine Science Center (MSC), including an expansion of the existing
Murphy Bunker, a seawater system upgrade, and associated site improvements. The seawater system
upgrade was the subject of an initial Environmental Notification Form (ENF) in January 2018, which
was subsequently withdrawn. After the withdrawal of the 2018 ENF and before submitting the ENF
for the current proposal, NU conducted water temperature monitoring in Bathing Beach Cove,
developed larval lobster entrapment estimates for various flow rates, and developed a model to assess
existing and proposed water temperature impacts to the receiving water from seawater discharge.
Based on the results of these efforts, the seawater intake system design included in the ENF reduced
the seawater intake flow rate from 2,400 gallons per minute (gpm) to 600 gpm; eliminated a proposal
to use seawater flow to cool or heat the new CSI building; modified the seawater outfall system to
eliminate beach erosion; eliminated a temporary impact to bordering vegetated wetland (BVW) for
seawater piping; and proposed construction of an onsite lobster hatchery to release stage IV lobster
larvae into the source water to mitigate for potential lobster larvae mortality due to the proposed
seawater intakes. The proposed building for the CSI development includes construction of a building
with approximately 55,000 square feet (SF) of research, meeting, and office space, to be integrated
with the existing Murphy Bunker facility. The DEIR design moved the footprint of the CSI facility
entirely outside of areas subject to Nahant’s Wetlands Bylaw, changed the proposed roof and walls to
improve energy efficiency and reduce visual impacts, and added low impact development (LID)
features to reduce stormwater impacts. In addition, the pump house associated with the seawater
system was proposed to be moved outside of the existing velocity zone. Proposed roadway and
parking continue to include a reconfigured entrance from Nahant Road, reconstruction and
realignment of existing driveways, and three new onsite parking areas with 125 spaces. The project
results in a net increase in overall impervious area of 74,683 SF. The project also includes upgrades to
water, sewet, gas, electric and telecommunication systems and stormwater management, and the
removal of invasive plants and restoration of native species in the vicinity of the new CSI development.

The FEIR does not propose any significant changes to the design of the CSI building or to
the proposed seawater system since the filing of the DEIR. Relocation of the water and electric lines,
previously proposed to be located in the access roadway on the north side of the site near Canoe
Beach, is proposed to reduce the vulnerability of these utilities to coastal storm damage. The new



water line connection will be made from Swallow Cave Road along the south site of the site to the
new CSI building, and the existing water line will be abandoned in place. The existing electrical duct
bank in the access road will be also be abandoned in place and a new electric duct bank connection
will be installed on the south side of the site to service the CSI. Existing overhead electrical lines that
run from a point just beyond the access gate adjacent to Canoe Beach to the rear of the Edwards
Building will be removed. According to the FEIR, the existing sewer line within the access roadway
cannot practicably be relocated because it is gravity fed and the low point leaving the site is in the
roadway near Canoe Beach, so relocation would require the construction of new pump station.
Approximately 200 feet of the existing sewer pipe is within FEMA flood Zone VE (elevation 18
NAVDS88). The current proposal will replace the sewer pipe in its existing location and armor it by
placing it in a concrete vault to protect it from potential storm induced erosion.

Project Comments

Proposed mitigation for impacts associated with the new intake system include developing a
lobster hatchery and releasing 90,000 Stage IV lobster larvae per year to offset lobster larvae potentially
entrained into the system. The FEIR states that NU must collaborate with the local lobster fishermen
before committing to a design for the proposed lobster hatchery. Once this collaboration has
occurred, the applicant has agreed that the proposal will be fully reviewed and approved by the
Massachusetts Division of Marine Fisheries.

Additional mitigation proposed to offset impacts associated with the new intake system
include removing the existing and former intake lines, increasing the diameter of the intake lines from
the existing six inches to fourteen inches, and environmental monitoring of the new system. These
are appropriate forms of mitigation that should improve the receiving water body and assist in any
future adaptive management of the seawater intake/discharge system. In comments on the
NPC/DEIR, CZM requested that the FEIR desctibe how work to remove the existing and former
intake pipes and associated infrastructure from the beach and near shore areas will be conditioned to
ensure protection of the resource area during removal. The FEIR states that this information will be
submitted for review by the Nahant Conservation Commission with the filing of a Notice of Intent.
This information will also be required for CZM Federal Consistency review of the project.

The proposed NU Seawater Best Practices document helps ensure that all NU researchers,
staff, and visitors utilize methods to prevent accidental releases of pollutants (including non-native,
invasive species) to the receiving waters around the facility. The document requires researchers at the
MSC working with a vatiety of species from the Gulf of Maine/Massachusetts Bay ecosystem to use
their best professional judgment regarding which species should be permitted in the flow-through
system, with particular attention to potentially injurious species (e.g., recently invasive predators,
potential disease vectors). Since the filing of the NPC/DEIR, NU has worked closely with CZM staff
to modify the NU Seawater Best Practices document to incorporate internal checks and balances to
ensure that research organisms do not escape the lab tanks.

Existing and proposed conditions plans at a reasonable scale that clearly depict the proposed
project relative to the regulated resources on the site, including the extent and location of project
components and resource areas, should be provided in order to facilitate review of potential resource
impacts. Figures 4-1 (A-D) and 4-2 (A-D) of the FEIR do not adequately address this need, as they
do not indicate the boundaries of individual coastal resource areas. As each resource area has different
standards, a clear breakdown of the boundaries of each and the associated impacts from project



components is necessary to determine that the project minimizes impacts to each. The FEIR identifies
specific areas of impact, suggesting that an on the ground delineation has been completed. The project
plans should reflect this specific, on the ground delineation detail, and specific detail of project impacts
within each. This level of detail will be required for CZM Federal Consistency Review of the project.
At a minimum, these plans should clearly depict the correct delineations of all flood zones, boundaries
of each resource area, mean high and low water, and the high tide line. The resource areas identified
at Canoe Beach do not include the cobble dune previously identified as part of the Canoe Beach
Coastal Resiliency Grant Project. This resource area should be added to the project plans.

A description of how work to remove the existing and former intake pipes and associated
infrastructure from the beach and near shore areas will be conditioned to ensure protection of the
resource area during removal should be provided. The FEIR states that this information will be
submitted for review by the Nahant Conservation Commission with the filing of a Notice of Intent.
This information will also be required for CZM Federal Consistency review of the project.

Previous comments on the DEIR expressed concern regarding the vulnerability of the
entrance roadway, which is within a velocity flood zone directly adjacent to Canoe Beach and is subject
to overwash and erosion during current coastal storm events. In 2018, NU received a CZM Coastal
Resilience grant to design a mixed sediment dune and beach nourishment project to address the
significant erosion and storm damage occurring along Canoe Beach to provide protection for
infrastructure landward of the beach. That project sought a design to address the loss of sediment and
reduction of volume from the upper beach profile that limits the ability of the beach system to function
well to dissipate storm energy and minimize storm damage to Nahant Road, the MSC facilities, and
the utilities that run beneath it. The FEIR proposes to move most utilities out of the roadway
alignment, but will leave the sewer line within Nahant Road, encased in concrete to reduce its
vulnerability to storm damage. Because the velocity flood elevation in this location is mapped at 18
feet NAVDSS, and the elevation of the road is approximately 15 feet, the FEMA flood maps predict
that there would be approximately 3 feet of water and waves moving across the road in a 1% chance
storm. As noted in the study conducted for the Coastal Resiliency Grant Project, the volume of
sediment at Canoe Beach is depleted such that minor to moderate storms have caused overwash onto
and undermining of Nahant Road in the past. Because predicted sea level rise and more significant
and frequent coastal storms could jeopardize the sewer line over time, a more detailed vulnerability
analysis that includes an eroded profile assessment should be conducted before plans to locate the
sewer in this roadway are finalized to determine whether the projected lifespan of the sewer line in
this location meets the goals of the project and minimizes potential impacts to the adjacent coastal
resource areas. For critical infrastructure such as sewer lines, it is important to use all available
information to determine the potential hazards that may impact the project components for the life
of the infrastructure. In addition to using the most recent Flood Insurance Rate Maps and data
available from the FEMA Map Service Center, consulting the Sea, Lake, and Overland Surge from
Hurricanes (SLOSH) maps produced by the U.S. Army Corps of Engineers to determine areas that
may be inundated by hurricanes, as well as the most recent information regarding projections of sea
level rise for Massachusetts available through the Massachusetts Climate Change Clearinghouse
website, reslientma.org is recommended. Given the vulnerability of the road to moderate and major
coastal storms discussed above, NU should reconsider the feasibility of moving the sewer line out of
the velocity zone in the future and consider moving forward with the mixed sediment nourishment at
Canoe Beach in the short term to reduce impacts from coastal storms to the site.



https://msc.fema.gov/portal/home
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http://resilientma.org/

Federal Consistency Review

The proposed project is subject to CZM federal consistency review and must be found to be
consistent with CZM's enforceable program policies. For further information on this process, please
contact Robert Boeri, Project Review Coordinator, at 617-626-1050, or visit the CZM web site at
WWW.mass.gov/czm.

LE/kg

cc: Kathryn Glenn, CZM

Eric Carlson, DCR Flood Hazard Mitigation
Frank Taormina, DEP Waterways

Barbara Newman, USACE NED
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