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April 27, 2016

City of Haverhill Conservation Commission
City Hall Room 300

4 summer Street

Haverhill, MA 01830

Re:  New NOI Filing
174 North Avenue
Elder Care Facility Construction

Dear Members of the Commission:

Five Centennial Drive
Peabody, MA 01960-7985

tel: 978-532-1900 fax: 978-977-0100
www.westonandsampson.com

“ o Weston%Sampson.

Haverhill - Wingate
WSE Project No. 2140079.C.08

On behalf of the WHC Haverhill AL LLC, Weston & Sampson Engineers, Inc. is hereby enclosing one
copy of the HCC Form 3 — Notice of Intent Local Application Form, ten (10) paper copies of site plans,
one paper copy of all other materials, and one electronic (pdf) version of all materials submitted, to
fulfill the requirements of the Massachusetts Wetlands Protection Act, M.G.L. Chapter 131, Section 40
submittal requirements and the City of Haverhill’s Municipal Ordinance Chapter 253. This submittal is
a formal Notice of Intent for the Elder Care Facility construction project located at 174 North Avenue in

Haverhill.

As part of the filing, we have attached the following:

Appendix A: Project Description
Appendix B: Stormwater Report
Appendix C: Project Maps
Appendix D: Contract Specifications

Appendix E:  Abutters List / Notice to Abutters

Appendix F:  ORAD
Project Plans

If you have any questions regarding this submittal, please contact me at (978) 532-1900.

Very truly yours,

WESTON & SAMPSON
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Mel Higgins, PWS
Senior Environmental Scientist

Weston&Sampson



: A
BANK OF AMERICA 18546
5.13-110

WINGATE HEALTHCARE, INC.
ONE CHARLES RIVER PLACE
63 KENDRICK STREET CHECK DATE CONTROL NUMBER AMOUNT
NEEDHAM, MA 02494

4/25/2016 019546 SHRIANERG, 238.0

PAY Nine Thousand Two Hundred Thirty-Eight and 00/100--=-=-~—-——————— oo __ UsD$

TO THE
ORDER

OF CITY OF HAVERHILL %L\

AUTHORIZED SIGNATURE

ED Security features. Detaﬁ_s" on back

"OFH5LEN O KLO000 L3812 OOLED 2 EBLEL'?!I'

BANK OF AMERICA 19547
5-13-110
WINGATE HEALTHCARE, INC.
ONE CHARLES RIVER PLACE

63 KENDRICK STREET CHECK DATE CONTROL NUMBER AMOUNT
NEEDHAM, MA 02494

4/25/2016 019547 SEEFEEIAFGI 2.5

PAY Five Hundred ‘Twelwe @nd 50/ 100 —mmms e s s o e e e e e e e e i s i usD$

TO THE
ORDER

OF COMMONWEALTH OF MASS %L_\

AUTHORIZED SIGNATURE

@ Security features. Detafis'on back.

O LQ5L 7" 0L 000 4380 O0LED 228 L2LAW

= — : —
BANK OF AMERICA 18545
5-13-110
WINGATE HEALTHCARE, INC.
ONE CHARLES RIVER PLACE
63 KENDRICK STREET CHECK DATE CONTROL NUMBER AMOUNT 2
NEEDHAM. MA 02494 :
4/25/2016 019545 S********SB?.BC@E
3
PAY Five Hundred Thirty-Seven and 50/100--------------—-—==-----—-—-—-—-—------—-————--=-— UsD$ :E
3
TO THE a

ORDER
OF CITY OF HAVERHILL %L\

AUTHORIZED SIGNATURE

PO 45,5 1104 00038 OOLED 228 b LA



City of Haverhill Conservation Commission

HCC Form 3 — Notice of Intent Local Application Form

A. STATUTE APPLICABILITY
This application is being filed with the Commission in accordance with the following (check all that apply):
X Massachusetts Wetlands Protection Act, M.G.L. Chapter 131, Section 40
X Haverhill Municipal Ordinance Chapter 253

B. GENERAL INFORMATION
Applicant _WHC Haverhill AL, LLC
Property Owner same
Representative Weston & Sampson Engineers, Inc.
Location (Street Address) 174 North Avenue
Assessor’s Parcel Identification _630 2-1-1A

C. APPLICATION CHECKLIST
The Commission requires the submittal of this original, completed Form; ten (10) paper copies of site plans;
and one (1) paper copy of all other materials. Additionally, the Commission requires the submittal of
individual PDFs of this Form and all listed application materials. If practical, related items may be
combined into a single PDF. PDFs should not mix larger format sheets (e.g. site plans) with smaller sheets
(e.g. letters). These submittal requirements also apply to supplemental information provided during the
public hearing. The following materials shall be submitted with this form (check all that apply):

X Completed, current WPA Form 3, 3A, or 4 and NOI Wetland Fee Transmittal Form

X Project Narrative with description of resource areas & delineation methodology and demonstration of
compliance with pertinent Performance Standards

X Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan

X  Site Plans clearly describing the location and nature of the work, including such information as site
boundaries, wetlands, topography, existing and proposed conditions, vegetation cover, soils, erosion &
sedimentation controls, Title 5 compliance, flood storage calculations...(24” x 36 max. sheet size)

L MassDEP Bordering Vegetated Wetland Delineation Field Data Forms, as appropriate

[ Wetland Resource Area Impact Mitigation Plan prepared in accordance with MA Inland Wetland
Replication Guidelines, if applicable

L Demonstration of compliance with MA River & Stream Crossing Standards, if applicable (The HCC
applies the General Standards to all resource area crossings for wildlife passage.)

Q Simplified or Detailed Wildlife Habitat Evaluation (Appendix A or B), if applicable (See “MA Wildlife
Habitat Protection Guidance for Inland Wetlands”)
X Demonstration of compliance with MA Stormwater Management Standards, including but not limited to
X Stormwater Report with pertinent calculations
X Checklist for Stormwater Report
X Long-Term Pollution Prevention Plan
X Operation and Maintenance Plan
X Illicit Discharge Compliance Statement
X 8% x 11” sections of the following maps with project location clearly identified
X USGS Quadrangle
City Hall Room 300 « 4 Summer Street « Haverhill, MA 01830 « www.cityofhaverhill.org

Page 1 of 3
Approved by HCC 2.18.2016



City of Haverhill Conservation Commission
HCC Form 3 — Notice of Intent Local Application Form

X MassGIS Orthophoto
X City of Haverhill Parcel ID Map, also identifying properties within 300 of subject property

X NRCS Soils Map and Resource Report

X FEMA Flood Insurance Rate Map, if applicable
X MA NHESP Estimated Habitats of Rare Wildlife and Priority Habitats of Rare Species, if applicable

] MassDEP/UMass-Amherst Habitat of Potential Regional or Statewide Importance, if applicable

L Proof of NOI filing with the MA Natural Heritage & Endangered Species Program, if applicable
X Appropriate Filing Fees, payable to the City of Haverhill, under the Act and Ordinance

1 Other:

D. LOCAL PERMIT DOCUMENTATION
In accordance with 310 CMR 10.05(4)(e), list all obtainable permits, variances, and approvals required by
local ordinance with respect to the proposed activity and status of same:_Sub-divisionplanapproval(in progress
Site PlanReview(in progress

E. APPLICATION CERTIFICATION

I have read the Department of Environmental Protection’s “Instructions for Completing Application” and
~ the City’s Municipal Ordinance under Chapter 253, with all applicable regulations and policies, for the

filing of this application with the Haverhill Conservation Commission and agree to its terms and conditions,
as amended. Tunderstand the submitted NOI, its plans, and all its supporting materials are pubhc records
and may be uploaded to the City’s website for public review. As required by the Commission, the wetland
resource area(s) are flagged, the corners of proposed structures are staked, and the centerline of proposed
roadway(s) and/or driveway(s) are marked, as appropriate, to facilitate site inspections by Commissioners

and Conservation Staff. .
Signed: AI/W‘ﬂ \A\ 6/@//&

/7 VYV L{aprLicANT) 7(DATE)

E. SITE ACCESS ACKNOWLEDGEMENT
I hereby grant the Haverhill Conservation Commission and its officials permission to enter upon my

property at 174 North Avenue 630 2-1-1A to review the filed Notice of Intent and
(STREET ADDRESS AND ASSESSOR’S PARCEL ID)

future site conditions for compliance with the issued Order of Conditions. The sole purpose of this
acknowledgement is to allow the Commission and its officials to perform their duties under the
Massachusetts Wetlands Protection Act and the City’s wetlands protection ordinance.

Signed: V//\Vp/vﬁ JA L///é o

Y(PROPERTY OWNER) { (DATE)

City Hall Room 300 » 4 Summer Street » Haverhill, MA 01830 » www.cityofhaverhill.org
Page 2 of 3
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City of Haverhill Conservation Commission

G. LOCAL ORDINANCE FEE CALCULAT

HCC Form 3 — Notice of Intent Local Application Form

ION FORM

ACTIVITY

# of Activities
or
LOCAL ORDINANCE FEE Measurement Subtotal

*Abbrev. Notice of Resource Area Delineation (ANRAD)

Single Family House Project

$1/linear foot, first 100'; $0.50/If,
second 100'; $0.10/If, each additional
foot

***$1/linear foot, first 1000'; $0.50/If,
second 1000'; $0.10/If, each additional

e e = : o
Category 4 Activity| $725
Category 5 Activity| $2/foot

Category 6 Activity - If no ANRAD was filed for the project site,
then a local Cat. 6 fee must be paid in accordance with the ANRAD
fee schedule

See ANRAD fee schedule

Resource Area Alterations

Buffer Zone, 75'-100' from resource area boundary $0.05 / square foot 29,900 $1,495
Buffer Zone, 35'-75' from resource area boundary, $0.10 / square foot 52,600 $5,260
Buffer Zone, 0'-35' from resource area boundary| $0.25 / square foot 7,652 $1,913

Bordering Vegetated Wetland $0.50 / square foot

Bank $5 / linear foot

Land Under Water $0.50 / square foot

Land Subject to Flooding $0.05 / square foot

Riverfront Area $0.05 / square foot

Riverfront Area with the watershed of a potable water supply $0.50 / square foot

Land within 100' of a Certified Vernal Pool $0.25 / square foot

Local-only Jurisdictional Resource Area $0.25 / square foot

Land within 200’ of a potable water supply $0.50 / square foot

ADVERTISING FEE* $45

LOCAL ORDINANCE FEE TOTAL $9,238

For filings resulting from enforcement action, double the Local Ordinance Fee Total

NOTES:

*Application is subject to an additional $45 Local Advertising Fee payable to the City of Haverhill prior to EACH advertising

under M.G.L. Ch. 44, sec. 53G

***|_ocal Ordinance Fee maximum of $100, if, when determined necessary by Commission, applicant agrees to ANRAD review by outside consultant

%L ocal Ordinance Fees for RDA, NOI, & RMOC increase 50% when project is also proposed within a Riverfront Area

Local Ordinance Fees passed by a 7 — 0 vote of the Commission on October 28, 2010, effective January 1, 2011

City Hall Room 300 « 4 Summer Stre

Approved by HCC 2.18.2016

et « Haverhill, MA 01830 « www.cityofhaverhill.org
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Enter your transmittal number — > X269846

Transmittal Number

Your unigue Transmittal Number can be accessed online: http://mass.qgov/dep/service/online/trasmfrm.shtml
Massachusetts Department of Environmental Protection

Transmittal Form for Permit Application and Payment

L Pleasetypeor - A Permit Information
print. A separate

Transmittal Form WPA FORM 3 wetlands

must be completed 1. Permit Code: 7 or 8 character code from permit instructions 2. Name of Permit Category
for each permit housing development

application.
op 3. Type of Project or Activity
2. Make your

check payableto B ~Applicant Information — Firm or Individual
the Commonwealth

of Massachusetts WHC Haverhill AL, LLC

and mail it with a 1. Name of Firm - Or, if party needing this approval is an individual enter name below:
copy of this form to:

DEP, P.O. Box — - —
4062, Boston, MA 2. Last Name of Individual 3. First Name of Individual 4. Ml
02211. 63 Kendrick Street
5. Street Address
3. Three copies of Needham MA 02494 (781) 707-9500
Lhelz(];grdm will be 6. City/Town 7. State 8. Zip Code 9. Telephone # 10. Ext. #
' David Feldman dfeldman@wingatehealthcare.com
Copy 1-the 11. Contact Person 12. e-mail address (optional)

original must
accompany your

permit application. C. Facility, Site or Individual Requiring Approval

Copy 2 must

accompany your

fee payment. 1. Name of Facility, Site Or Individual

Copy 3 should be 174 North Avenue

retained for your 2. Street Address

records Haverhill MA 01830

4. Both fee-paying 3. City/Town 4. State 5. Zip Code 6. Telephone # 7. Ext. #
and exempt

applicants must 8. DEP Facility Number (if Known) 9. Federal I.D. Number (if Known) 10. BWSC Tracking # (if Known)

mail a copy of this

transmittal form to:

D. Application Prepared by (if different from Section B)*

MassDEP

P.O. Box 4062 Weston & Sampson Engineers, Inc.
Boston, MA 1. Name of Firm Or Individual
02211 5 Centennial Drive
2. Address
Peabod MA 01960 978-977-0110 2332
* Note: Y
ForOB%/SC Permits 3. City/Town 4, State 5. Zip Code 6. Telephone # 7. Ext. #
enter the LSP. Mel Higgins
8. Contact Person 9. LSP Number (BWSC Permits only)

E. Permit - Project Coordination

1. s this project subject to MEPA review? []yes [X] no
If yes, enter the project’'s EOEA file number - assigned when an
Environmental Notification Form is submitted to the MEPA unit:

EOEA File Number

F. Amount Due

DEP Use Only Special Provisions:
1. [ Fee Exempt (city, town or municipal housing authority)(state agency if fee is $100 or less).

Permit No: There are no fee exemptions for BWSC permits, regardless of applicant status.
2. [ Hardship Request - payment extensions according to 310 CMR 4.04(3)(c).
Rec'd Date: 3. [ Alternative Schedule Project (according to 310 CMR 4.05 and 4.10).
4. [ Homeowner (according to 310 CMR 4.02).
Reviewer: 19547 $512.50 4/25/16
Check Number Dollar Amount Date

tr-formw haverhill.doc « rev. 1/07 Page 1 of 1



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.

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

WPA Form 3 — Notice of Intent
Massachusetts Wetlands Protection Act M.G.L. c. 131, 8§40

Provided by MassDEP:

MassDEP File Number

Document Transaction Number
Haverhill

City/Town

A. General Information

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

174 North Avenue Haverhill 01830

a. Street Address b. City/Town c. Zip Code
. . 42deg 48' 4.09"N 71deg 5'5.21"W

Latitude and Longitude: a Laﬁt%de o Longitude

630 2-1-1A

f. Assessors Map/Plat Number

Applicant:
David

g. Parcel /Lot Number

Feldman

a. First Name

WHC Haverhill AL, LLC

b. Last Name

c. Organization

63 Kendrick Street

d. Street Address
Needham

MA 02494

e. City/Town
781) 707-9500

f. State g. Zip Code
dfeldman@wingatehealthcare.com

h. Phone Number i. Fax Number

Property owner (required if different from applicant):

j. Email Address

[] Check if more than one owner

a. First Name

b. Last Name

c. Organization

d. Street Address

e. City/Town

f. State g. Zip Code

h. Phone Number i. Fax Number

Representative (if any):
Mel

j. Email address

Higgins

a. First Name
Weston & Sampson Engineers, Inc.

b. Last Name

c. Company
5 Centennial Drive

d. Street Address
Peabody

MA 01960

e. City/Town
978-977-0110

f. State g. Zip Code
higginsm@wseinc.com

h. Phone Number i. Fax Number

j. Email address

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

$1,050

$537.50

a. Total Fee Paid

wpaform3.doc « rev. 4/22/2015

b. State Fee Paid

c. City/Town Fee Paid

Page 1 of 9



Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands =R ERIEEYITET

WPA Form 3 — Notice of Intent
Massachusetts Wetlands Protection Act M.G.L. c. 131, 8§40

Document Transaction Number
Haverhill

City/Town

A. General Information (continued)

6. General Project Description:

Construction of a new assisted living facility. See Appendix A for additional information.

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. [X] Other

7h. 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)?

L[] 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

a. County b. Certificate # (if registered land)
29591 575

c. Book d. Page Number

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

1. [X 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. 4/22/2015 Page 2 of 9



For all projects
affecting other

Resource Areas,

please attach a
narrative
explaining how
the resource
area was
delineated.

wpaform3.doc « rev. 4/22/2015

Massachusetts Department of Environmental Protection Provided by MassDEP:
Bureau of Resource Protection - Wetlands =R ERIEEYITET

WPA Form 3 — Notice of Intent
Massachusetts Wetlands Protection Act M.G.L. c. 131, 8§40

Document Transaction Number
Haverhill

City/Town

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

Resource Area

a []
b. []

c. [

Bank

Bordering Vegetated
Wetland

Land Under
Waterbodies and
Waterways

Resource Area

d. [

e.[]

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

Bordering Land
Subiject to Flooding

Isolated Land
Subiject to Flooding

Riverfront Area

Size of Proposed Alteration Proposed Replacement (if any)
1. linear feet 2. linear feet

1. square feet 2. square feet

1. square feet 2. square feet

3. cubic yards dredged

Size of Proposed Alteration Proposed Replacement (if any)
1. square feet 2. square feet
3. cubic feet of flood storage lost 4. cubic feet replaced

1. square feet

2. cubic feet of flood storage lost 3. cubic feet replaced

1. Name of Waterway (if available) - specify coastal or inland

Width of Riverfront Area (check one):

[] 25 ft. - Designated Densely Developed Areas only

[] 100 ft. - New agricultural projects only

[] 200 ft. - All other projects

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. [ Coastal Resource Areas: (See 310 CMR 10.25-10.35)

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

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.
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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, 8§40

MassDEP File Number

Document Transaction Number
Haverhill

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.

Proposed Replacement (if any)

Resource Area Size of Proposed Alteration

a.[] Designated Port Areas Indicate size under Land Under the Ocean, below

b.[ ] Land Under the Ocean

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)

. [] Coastal Banks

0.1 Rocky Intertidal
Shores 1. square feet

1. linear 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 [] Land Containing
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

.  Land Subject to

Coastal Storm Flowage
[] 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.

1. square feet

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

] Project Involves Stream Crossings

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

Page 4 of 9



Bureau of Resource Protection - Wetlands

WPA Form 3 — Notice of Intent
Massachusetts Wetlands Protection Act M.G.L. c. 131, 8§40

Massachusetts Department of Environmental Protection Provided by MassDEP:

MassDEP File Number

Document Transaction Number
Haverhill

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 Notice of Intent — 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 X No If yes, include proof of mailing or hand delivery of NOI to:

Natural Heritage and Endangered Species Program
Division of Fisheries and Wildlife

2008 1 Rabbit Hill Road

b. Date of map Westborough, MA 01581

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.1.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

[] 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. 4/22/2015 Page 5 of 9



Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands

WPA Form 3 — Notice of Intent

MassDEP File Number

Document Transaction Number

Massachusetts Wetlands Protection Act M.G.L. c. 131, 8§40

Haverhill

City/Town

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

@[] MESA filing fee (fee information available at
http://www.mass.gov/dfwele/dfw/nhesp/requlatory 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
(f OR Check One of the Following

1.[] Projectis 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. XI Not applicable — project is in inland resource area only b.[ ] 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

1213 Purchase Street — 3rd Floor 30 Emerson Avenue

New Bedford, MA 02740-6694 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. 4/22/2015 Page 6 of 9



Bureau of Resource Protection - Wetlands

WPA Form 3 — Notice of Intent
Massachusetts Wetlands Protection Act M.G.L. c. 131, 8§40

Massachusetts Department of Environmental Protection Provided by MassDEP:

MassDEP File Number

Document Transaction Number
Haverhill

City/Town

C. Other Applicable Standards and Requirements (contd)

4.

Online Users:
Include your
document
transaction
number

(provided on your 5.

receipt page)
with all
supplementary
information you

submit to the 6.

Department.

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

[ 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 4.00?

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, 8§ 40A) or the Coastal Wetlands Restriction Act (M.G.L. c. 130, § 105)?

a[] Yes [X 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:
1.1  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.[] Proprietary BMPs are included in the Stormwater Management System.
b.[]  No. Check why the project is exempt:

1.[]  Single-family house

2.[] Emergency road repair

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.

Additional Information

[ ] Thisis 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.IXI  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.

wpaform3.doc « rev. 4/22/2015 Page 7 of 9



Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands

WPA Form 3 — Notice of Intent

MassDEP File Number

Document Transaction Number

Massachusetts Wetlands Protection Act M.G.L. c. 131, 8§40

Haverhill

City/Town

D. Additional Information (cont'd)

3.1 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.

Wingate Residences Haverhill - Proposed Assisted Living Facility

a. Plan Title

Weston & Sampson Roger Alcott, PE

b. Prepared By c. Signed and Stamped by

April 15, 2016 1" - 40

d. Final Revision Date e. Scale

f. Additional Plan or Document Title g. Date

5.[] Ifthere 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. 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:

19545 4/25/16

2. Municipal Check Number 3. Check date

19547 4/25/16

4. State Check Number 5. Check date

Wingate Healthcare, Inc.

6. Payor name on check: First Name 7. Payor name on check: Last Name

wpaform3.doc « rev. 4/22/2015 Page 8 of 9



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

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

T

ument-Transa
Haverhil

City/Town

F. Signatures and Submittal Requirements

I 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
that 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 abutters were notified of this application, pursuant to
the requirements of M.G.L. ¢. 131, § 40. Notice must be made by Certificate of Mailing or in writing by
hand delivery or certified mail (return receipt requested) to all abutters within 100 feet of the property line

of the project location.
/5%54La5 %é/wa

1. Signature of Applicant 2.Daté

3. Signa e of nggrty Qymer (if different) 4. Date
ETIL0 O] Vi {1¢/1¢
5. Signature of Repre&antativé (if any) 6. Date

For Conservation Commission:

Two copies of the completed Notice of Intent (Form 3), including supporting plans and documents,
two copies of the NOI Wetland Fee Transmittal Form, and the city/town fee payment, to the
Conservation Commission by certified 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 Wetland Fee Transmittal Form, and a copy of the state fee payment to the
MassDEP Regional 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 dismissal of the Notice of Intent.

wpaform3.doc ¢ rev. 4/22/2015 Page 9 of 9




Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

NOI Wetland Fee Transmittal Form
Massachusetts Wetlands Protection Act M.G.L. c. 131, 840

Important: When
filling out forms

onthe computer, 1 | gcation of Project:
use only the tab

key to move your 174 North Avenue

A. Applicant Information

Haverhill

cursor - do not a. Street Address
use the return

key_ 19547

b. City/Town
$512.50

c. Check number

[ 2. Applicant Mailing Address:

d. Fee amount

Feldman

.1 e
I l a. First Name

WHC Haverhill AL, LLC

b. Last Name

c. Organization

63 Kendrick Street

d. Mailing Address
Needham

MA 02494

e. City/Town
(781) 707-9500

f. State g. Zip Code
dfeldman@wingatehealthcare.com

h. Phone Number

3. Property Owner (if different):

i. Fax Number

j. Email Address

a. First Name

b. Last Name

c. Organization

d. Mailing Address

e. City/Town f. State g. Zip Code
h. Phone Number i. Fax Number j.- Email Address

To calculate

filing fees, refer B ) FeeS

to the category . . .

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

examplesinthe  filling out worksheet.
instructions for

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

Form 3 (Notice of
Intent).

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

Page 1 of 2



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

NOI Wetland Fee Transmittal Form
Massachusetts Wetlands Protection Act M.G.L. c. 131, 840

B. Fees (continued)

Step 1/Type of Activity Step 2/Number Step Step 4/Subtotal Activity
of Activities 3/Individual Fee
Activity Fee
3.b building 1 $1,050 $1,050

Step 5/Total Project Fee:  $1,050

Step 6/Fee Payments:

. . $1,050
Total Project Fee: a. Total Fee from Step 5
- $512.50
State share of filing Fee: b. 1/2 Total Fee less $12.50
$537.50

City/Town share of filling Fee: c. 1/2 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



PROJECT DESCRIPTION

Project Overview

The project consists of construction of a new assisted living facility in Haverhill, MA.
The proposed facility on 174 North Avenue is adjacent to an existing nursing home and is
owned by WHC Haverhill AL, LLC (Map 630, Block 2, Lot 1 and Book 17216, Page
509) (Figure 1).

Existing Conditions

The parcel at 174 North Avenue is currently an undeveloped lot covered by natural
vegetation. The vast majority of the site is considered a meadow with scattered bushed
on the edges of the lot (Figure 2).

On May 15, 2014 an ANRAD was submitted for this site to the City of Haverhill
Conservation Commission. After reviewing the submittal, the conservation commission
issued an ORAD on July 9, 2014for wetland limits at the site. A copy of the ORAD is
provided in Appendix F of this submittal.

Proposed Work

The work includes clearing and grubbing, construction of a new assisted living facility,
full-depth pavement construction, new granite curb installation, new closed drainage
system, swales, and stormwater basins, new cement concrete sidewalk, pavement
markings, signage, plantings, and other incidental work.

Demolition debris will be transported in covered container vehicles for off-site disposal
or recycling. Erosion control measures, including the use of erosion control devices, will
be implemented to mitigate sediment migration outside the limits of work. Catch basin
protection will be implemented for all catch basins affected by the work area. Filter
sacks will be placed in the catch basin to trap sediment flowing into the catch basin..

Environmental protection measures will also silt socks at the perimeter of the work area,
between the work area and wetland resources. Dust control will be used to ensure that
generation of on-site dust during work activities will be minimized. Dust control
activities will not add to any additional stormwater runoff at the site, as dust control will
not be used during storm events. Wet suppression shall be used to provide temporary
control of dust. At a minimum, wet suppression shall be applied to demolition debris,
excavated material, aggregate piles, and exposed soils and dirt. Dust suppression wetting
agents shall be water soluble, non-toxic, non-reactive, non-volatile, and non-foaming and
will not result in ponding of water.

Environmental Considerations

There will be no work within resource areas protected under the Wetlands Protection Act.
There will be work within the 100-foot buffer zone. There will be no work within the 25-
foot no-disturb zone and no structures will be placed within the 50-foot no-build zone.

Page 1



As noted above, sedimentation and erosion controls will be used to protect nearby
wetland resource areas from sediment migration during storm events. These controls
include silt socks, catch basin protection and dust control.

Z:\MA-Foxboro-Projects\Haverhil\Wingate at Haverhill-xxxxxxxx\Permitting\NOI\Appendix A - Project Description\PROJECT
DESCRIPTION.doc
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Stormwater Report
City of Haverhill, MA

Conservation Department
Haverhill, Massachusetts

Wingate Residences Haverhill
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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 return
key.

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

Checklist for Stormwater Report

A. Introduction

A Stormwater Report must be submitted with the Notice of Intent permit application to document
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for
the Stormwater Report (which should provide more substantive and detailed information) but is offered
here as a tool to help the applicant organize their Stormwater Management documentation for their
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist,
the Stormwater Report must contain the engineering computations and supporting information set forth in
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth.

The Stormwater Report must include:

e The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see
page 2) that certifies that the Stormwater Report contains all required submittals." This Checklist
is to be used as the cover for the completed Stormwater Report.

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

Long-Term Pollution Prevention Plan required by Standards 4-6

Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 8°

e Operation and Maintenance Plan required by Standard 9

In addition to all plans and supporting information, the Stormwater Report must include a brief narrative
describing stormwater management practices, including environmentally sensitive site design and LID
techniques, along with a diagram depicting runoff through the proposed BMP treatment train. Plans are
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types,
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site
where infiltration rate is greater than 2.4 inches per hour. The Plans shall identify the drainage areas for
both existing and proposed conditions at a scale that enables verification of supporting calculations.

As noted in the Checklist, the Stormwater Management Report shall document compliance with each of
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook. The
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the
Massachusetts Stormwater Handbook.

To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report
Checklist by checking the box to indicate that the specified information has been included in the
Stormwater Report. If any of the information specified in the checklist has not been submitted, the
applicant must provide an explanation. The completed Stormwater Report Checklist and Certification
must be submitted with the Stormwater Report.

' The Stormwater Report may also include the lllicit Discharge Compliance Statement required by Standard 10. If not included in
the Stormwater Report, the lllicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to
the post-construction best management practices.

2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in
the Stormwater Report. In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan
before commencing any land disturbance activity on the site.

03_Wingate Checklist.doc * 04/01/08 Stormwater Report Checklist » Page 1 of 8



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

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily
need to be addressed in a complete Stormwalter Report. The checklist is also intended to provide
conservation commissions and other reviewing authorities with a summary of the components necessary
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.

Note: Because stormwater requirements vary from project to project, it is possible that a complete
Stormwater Report may not include information on some of the subjects specified in the Checklist. If it is
determined that a specific item does not apply to the project under review, please note that the item is not
applicable (N.A.) and provide the reasons for that determination.

A complete checklist must include the Certification set forth below signed by the Registered Professional
Engineer who prepared the Stormwater Report.

Registered Professional Engineer’s Certification

| have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the llicit Discharge Compliance Statement (if
included) and the plans showing the stormwater management system, and have determined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further elaborated by the Massachusetts Stormwater Handbook. | have also determined that the
information presented in the Stormwater Checklist is accurate and that the information presented in the
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

Signalure and Dg ' ; ; T

Checklist

Project Type: Is the application for new development, redevelopment, or a mix of new and
redevelopment?

New development
[0 Redevelopment

[0 Mix of New Development and Redevelopment

03_Wingate Checklist.doc - 04/01/08 Stormwaler Report Checklist - Page 2 of 8



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

Checklist for Stormwater Report

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what
environmentally sensitive design and LID Techniques were considered during the planning and design of
the project:

X No disturbance to any Wetland Resource Areas

[] Site Design Practices (e.g. clustered development, reduced frontage setbacks)
[] Reduced Impervious Area (Redevelopment Only)
] Minimizing disturbance to existing trees and shrubs
[] LID Site Design Credit Requested:
[ ] Credit1
[ ] Credit2
[ ] Credit3
[] Use of “country drainage” versus curb and gutter conveyance and pipe
[] Bioretention Cells (includes Rain Gardens)
[] Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
[ 1 Treebox Filter
] water Quality Swale
X Grass Channel
[ 1 Green Roof
[] Other (describe):

Standard 1: No New Untreated Discharges

X No new untreated discharges

[] Outlets have been designed so there is no erosion or scour to wetlands and waters of the
Commonwealth

[] Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.

03_Wingate Checklist.doc * 04/01/08 Stormwater Report Checklist » Page 3 of 8



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

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

[
[

X

Standard 2 waiver requested because the project is located in land subject to coastal storm flowage
and stormwater discharge is to a wetland subject to coastal flooding.

Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour
storm.

Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms. If evaluation shows that off-site
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm.

Standard 3: Recharge

[

X
[
X

O X

X
[

Soil Analysis provided.

Required Recharge Volume calculation provided.

Required Recharge volume reduced through use of the LID site Design Credits.

Sizing the infiltration, BMPs is based on the following method: Check the method used.

X Static [] Simple Dynamic ] Dynamic Field*

Runoff from all impervious areas at the site discharging to the infiltration BMP.

Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations
are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to

generate the required recharge volume.

Recharge BMPs have been sized to infiltrate the Required Recharge Volume.

Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum
extent practicable for the following reason:

[] Site is comprised solely of C and D soils and/or bedrock at the land surface
[] M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

[] Solid Waste Landfill pursuant to 310 CMR 19.000

[] Project is otherwise subject to Stormwater Management Standards only to the maximum extent
practicable.

Calculations showing that the infiltration BMPs will drain in 72 hours are provided.

Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included.

180% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.

03_Wingate Checklist.doc * 04/01/08 Stormwater Report Checklist » Page 4 of 8



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

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

] The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding
analysis is provided.

] Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland
resource areas.

Standard 4: Water Quality

The Long-Term Pollution Prevention Plan typically includes the following:

Good housekeeping practices;

Provisions for storing materials and waste products inside or under cover;

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

Provisions for maintenance of lawns, gardens, and other landscaped areas;

Requirements for storage and use of fertilizers, herbicides, and pesticides;

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

Winter Road Salt and/or Sand Use and Storage restrictions;

Street sweeping schedules;

Provisions for prevention of illicit discharges to the stormwater management system;
Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the
event of a spill or discharges to or near critical areas or from LUHPPL;

Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;
List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

X A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
attachment to the Wetlands Notice of Intent.

[] Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for
calculating the water quality volume are included, and discharge:

[] is within the Zone Il or Interim Wellhead Protection Area

[] is near or to other critical areas

[] is within soils with a rapid infiltration rate (greater than 2.4 inches per hour)
] involves runoff from land uses with higher potential pollutant loads.

[ ] The Required Water Quality Volume is reduced through use of the LID site Design Credits.

X] Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% TSS removal pretreatment requirement, are provided.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quality (continued)
X The BMP is sized (and calculations provided) based on:

X The ¥%” or 1” Water Quality Volume or

[] The equivalent flow rate associated with the Water Quality Volume and documentation is
provided showing that the BMP treats the required water quality volume.

] The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary
BMP and proposed TSS removal rate is provided. This documentation may be in the form of the
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying
performance of the proprietary BMPs.

[ ] A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing
that the BMPs selected are consistent with the TMDL is provided.

Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLS)

[] The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
Prevention Plan (SWPPP) has been included with the Stormwater Report.
The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

[]
[ ] The NPDES Multi-Sector General Permit does not cover the land use.
[l LUHPPLs are located at the site and industry specific source control and pollution prevention

measures have been proposed to reduce or eliminate the exposure of LUHPPLSs to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

[

All exposure has been eliminated.

[

All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list.

] The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas

[] The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP
has approved for stormwater discharges to or near that particular class of critical area.

[] Critical areas and BMPs are identified in the Stormwater Report.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum

extent practicable

[] The project is subject to the Stormwater Management Standards only to the maximum Extent
Practicable as a:

[] Limited Project

[] Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development
provided there is no discharge that may potentially affect a critical area.

[] Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development

with a discharge to a critical area

[] Marina and/or boatyard provided the hull painting, service and maintenance areas are protected
from exposure to rain, snow, snow melt and runoff

[] Bike Path and/or Foot Path
[] Redevelopment Project

[] Redevelopment portion of mix of new and redevelopment.

[] Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an
explanation of why these standards are not met is contained in the Stormwater Report.

] The project involves redevelopment and a description of all measures that have been taken to
improve existing conditions is provided in the Stormwater Report. The redevelopment checklist found
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b)
improves existing conditions.

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control

A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the
following information:

Narrative;

Construction Period Operation and Maintenance Plan;

Names of Persons or Entity Responsible for Plan Compliance;
Construction Period Pollution Prevention Measures;

Erosion and Sedimentation Control Plan Drawings;

Detall drawings and specifications for erosion control BMPs, including sizing calculations;
Vegetation Planning;

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

Operation and Maintenance of Erosion and Sedimentation Controls;
Inspection Schedule;

Maintenance Schedule;

Inspection and Maintenance Log Form.

X] A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control
(continued)

] The project is highly complex and information is included in the Stormwater Report that explains why
it is not possible to submit the Construction Period Pollution Prevention and Erosion and
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be
submitted before land disturbance begins.

[] The project is not covered by a NPDES Construction General Permit.

[ ] The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the
Stormwater Report.

XI The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.
The SWPPP will be submitted BEFORE land disturbance begins.

Standard 9: Operation and Maintenance Plan

X] The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and
includes the following information:

X Name of the stormwater management system owners;

Party responsible for operation and maintenance;

Schedule for implementation of routine and non-routine maintenance tasks;
Plan showing the location of all stormwater BMPs maintenance access areas;

Description and delineation of public safety features;

X O0OXK K

Estimated operation and maintenance budget; and

X] Operation and Maintenance Log Form.

[] The responsible party is not the owner of the parcel where the BMP is located and the Stormwater
Report includes the following submissions:

1 A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity)
that establishes the terms of and legal responsibility for the operation and maintenance of the
project site stormwater BMPs;

[] A plan and easement deed that allows site access for the legal entity to operate and maintain
BMP functions.

Standard 10: Prohibition of lllicit Discharges
[ ] The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;

X An lllicit Discharge Compliance Statement is attached;

] NO lliicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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Stormwater Report

Project Name: Wingate Residences Haverhill
Project Address: North Ave., Haverhill, MA
Application Prepared by:
Firm: Weston & Sampson, Inc.
Registered PE: S. Roger Alcott, PE
General

The project consists of construction of a new assisted living facility in Haverhill, MA.
The proposed facility on North Avenue is adjacent to an existing nursing home and is
owned by WHC Haverhill AL, LLC (Map 630, Block 2, Lot 1 and Book 34801, Page
030).

The work includes clearing and grubbing, construction of a new assisted living facility,
full-depth pavement construction, new granite curb and asphalt berm installation, new
closed drainage system, swales, and stormwater basins, site utilities, new cement concrete
sidewalk, pavement markings, signage, landscaping, and other incidental work.

Debris from the site preparation will be transported in covered container vehicles for off-
site disposal or recycling. Erosion control measures, including the use of erosion control
devices, will be implemented to mitigate sediment migration outside the limits of work.
Catch basin protection will be implemented for all catch basins affected by the work
area. Filter fabric will be placed over the catch basin, and compost filter tubes will be
placed around the catch basin to minimize sediment loading into the catch basin.

Environmental protection measures will also include dust control to ensure that
generation of on-site dust during work activities will be minimized. Dust control
activities will not add to any additional stormwater runoff at the site, as dust control will
not be used during storm events. Wet suppression shall be used to provide temporary
control of dust. At a minimum, wet suppression shall be applied to demolition debris,
excavated material, aggregate piles, and exposed soils and dirt. Dust suppression wetting
agents shall be water soluble, non-toxic, non-reactive, non-volatile, and non-foaming and
will not result in ponding of water.

LID Measures

Low Impact Development (LID) Measures will be incorporated where possible, into this
project. These measures include no disturbance to wetland resource areas and the
addition of grassed swales. Stilling areas, to promote recharge in various places
throughout the site, and grassed swales, with check dams to detain runoff and mimic
predevelopment conditions, are proposed along the southern portion of the site to further
spread out and encourage infiltration throughout the site prior to conveyance to the
stormwater basins to the north.



Stormwater Management

Runoff from the driveway and parking areas will be directed to deep sump catch basins
prior to reaching the series of swales and stilling areas and the proposed stormwater
basins. The purpose of the system is not only to recharge as much of the stormwater
runoff as possible, but also to ensure the proposed peak flows and volumes do not exceed
the existing parameters.

Stormwater Design

Weston & Sampson utilized HydroCAD computer software to model the stormwater
runoff for 2-year, 10-year, 25-year, and 100-year 24-hour storm events. The rainfall
depths were 3.10 inches, 4.50 inches, 5.40 inches, and 6.50 inches, respectively. In order
to properly simulate the existing and proposed stormwater conditions at each site,
specific data was obtained and/or considered, including topography, site layout, soil
composition, and groundwater.

Soil information was obtained from the Natural Resources Conservation Service (NRCS)
Essex County Web Soil Survey. The soil survey indicated primarily Sutton fine sandy
loam, with Canton fine sandy loam and Leicester fine sandy loam also represented. The
soil map and description are included in Appendix A.

In addition to review of the soil survey, seven test pits were performed to determine the
viability of on-site stormwater infiltration. The test pits were located at potential
locations for infiltration. Complete test pit logs are included in Appendix A. In
summary, the test pit profiles indicated sandy loam from the surface to a depth ranging
from about 12” - 36”. This sandy loam upper horizon is generally underlain by a dense-
in-place gray silt/clay with mottles present. In some locations, this restrictive layer is
underlain by a sandy loam material. As a result of the reviewed soil surveys and
observed test pits, a Rawl’s rate of 1.02 inches per hour was used.

Standard 1: No New Untreated Discharges

The proposed project will create no new untreated discharges. The proposed project was
designed to mimic existing conditions as much as possible and improve the condition to
the maximum extent practicable.

Existing grades convey runoff to one point of interest: the culvert at the northern property
line, adjacent to Interstate 495. As part of the proposed project, surface runoff will be
collected in deep sump catch basins and directed through a series of swales and stilling
areas prior to treatment in the northern basins and discharge from the site. There will be
no new untreated stormwater discharges at the end of the project.



Standard 2: Peak Rate Attenuation

Post construction peak runoff rates at all project sites for the 2-, 10-, 25-, and 100-year
storms will not increase. Supporting documentation is included with this report. A
summary table is provided to illustrate that post-construction peak discharge rates will
nearly mimic pre-construction rates. To ensure that the work incorporates the
performance standards recommended in the DEP’s Stormwater Management Policy,
necessary erosion and sedimentation control measures will be utilized during
construction. These measures will include compost filter tubes and catch basin sediment
controls, as needed.

Standard 3: Recharge

The impervious area within the proposed project limits will increase at the completion of
construction, but with the designed improvements, recharge will be provided in the
northern stormwater basins. The recharge volume provided under post-development
conditions is greater than the recharge volume required by DEP’s Stormwater
Management Standards. The recharge requirement calculation is included in this report
and illustrates compliance with the current DEP Stormwater policy.

Standard 4: Water Quality

All stormwater within the project limits will be directed into at least one drainage
structure for treatment or recharged through the soils into the ground. Stormwater runoff
from the site will be directed through a deep sump catch basin and/or stormwater basins.
All of these drainage features have been adequately sized to mimic existing conditions
and promote recharge to groundwater.

Standard 5: Land Uses with Higher Potential Pollutant Loads (LUHPPLS)
Not applicable

The project site does not have the potential for higher potential pollutant loads.

Standard 6: Critical Areas
Not applicable

The project site is not located within a Critical Area.

Standard 7: Redevelopments and Other Projects Subject to the Standards Only to
the Maximum Extent Practicable
Not applicable

This project is not considered a redevelopment.



Standard 8: Construction Period Pollution Prevention and Erosion and Sediment
Control

A detailed Construction Period Pollution Prevention and Erosion and Sedimentation
Control Plan is required. To ensure that the work incorporates the performance standards
recommended in the DEP’s Stormwater Management Policy, necessary erosion and
sedimentation control measures will be utilized during construction, as shown on the
plans. In addition, the contractor will be required to produce the SWPPP prior to any
land disturbance.

Standard 9: Operation and Maintenance Plan

An operations and maintenance plan is provided with this report.

Standard 10: Prohibition of Illicit Discharges

Ilicit discharges will be prevented on the site through the use of spill/discharge
prevention measures, along with good housekeeping and BMPs, and in accordance with
the Long Term Pollution Prevention Plan and O&M plans. An Illicit Discharge
Compliance Statement has been developed for this site and is included in Appendix D.

Registered Professional Engineer’s Certification

I have reviewed the Stormwater Report, including the soil evaluation, computations,
Long-term Pollution Prevention Plan, the Construction Period Erosion and Sedimentation
Control Plan, the Long-term Post-Construction Operation and Maintenance Plan, the
Illicit Discharge Compliance Statement and the plans showing the stormwater
management system, and have determined that they have been prepared in accordance
with the requirements of the Stormwater Management Standards as further elaborated by
the Massachusetts Stormwater Handbook. I have also determined that the information
presented in the Stormwater Checklist is accurate and that the information presented in
the Stormwater Report accurately reflects conditions at the site as of the date of this
permit application.

Registered Professional Engineer Block and Signature

Signature and Date
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Soil Map—Essex County, Massachusetts, Northern Part; and Rockingham County, New Hampshire
(190 North Ave., Haverhill, MA)

327300 329300
42° 48'58"N I . ] = om, 42° 48'58"N

42° 47'17'N : | = A = edat? . : 42° 47'17'N
327300 327800 328300 328800 330300

Map Scale: 1:22,000 if printed on A landscape (11" x 8.5") sheet.

N 0 300 600 1200 1800

[ Eaa— Feet
0 1000 2000 4000 6000
Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 19N WGS84

Natural Resources Web Soil Survey 7122/2014
Conservation Service National Cooperative Soil Survey Page 1 of 6







Soil Map—Essex County, Massachusetts, Northern Part; and Rockingham County, New Hampshire

(190 North Ave., Haverhill, MA)
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MAP INFORMATION

The soil surveys that comprise your AOl were mapped at scales
ranging from 1:15,800 to 1:24,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Essex County, Massachusetts, Northern Part
Survey Area Data:  Version 9, Dec 17, 2013

Soil Survey Area:  Rockingham County, New Hampshire
Survey Area Data:  Version 15, Dec 31, 2013

Your area of interest (AOIl) includes more than one soil survey area.
These survey areas may have been mapped at different scales, with
a different land use in mind, at different times, or at different levels
of detail. This may result in map unit symbols, soil properties, and
interpretations that do not completely agree across soil survey area
boundaries.

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Mar 30, 2011—May 1,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

UsDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Soil Map—Essex County, Massachusetts, Northern Part; and Rockingham County, New 190 North Ave., Haverhill, MA
Hampshire

Map Unit Legend

Essex County, Massachusetts, Northern Part (MA605)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1 Water 42.0 2.2%

6A Scarboro mucky fine sandy 7.5 0.4%
loam, 0 to 1 percent slopes

12A Maybid silt loam, 0 to 3 percent 33.3 1.7%
slopes

16A Scantic silt loam, 0 to 3 percent 49.8 2.6%
slopes

32A Wareham loamy sand, 0 to 3 46.5 2.4%
percent slopes

32B Wareham loamy sand, 3 to 8 7.3 0.4%
percent slopes

38A Pipestone loamy sand, 0 to 3 16.7 0.9%
percent slopes

40A Swanton fine sandy loam, 0 to 3 154 0.8%
percent slopes

51A Swansea muck, 0 to 1 percent 19.2 1.0%
slopes

52A Freetown muck, 0 to 1 percent 12.7 0.7%
slopes

67A Leicester fine sandy loam, 0 to 71 0.4%
3 percent slopes

70A Ridgebury fine sandy loam, 0 to 6.4 0.3%
3 percent slopes

228A Buxton silt loam, 0 to 3 percent 4.9 0.3%
slopes

228B Buxton silt loam, 3 to 8 percent 4.1 0.2%
slopes

240A Elmwood fine sandy loam, 0 to 12,5 0.7%
3 percent slopes

240B Elmwood fine sandy loam, 3 to 1.1 0.1%
8 percent slopes

253A Hinckley loamy sand, 0 to 3 5.0 0.3%
percent slopes

253B Hinckley loamy sand, 3 to 8 92.6 4.9%
percent slopes

253C Hinckley loamy sand, 8 to 15 36.5 1.9%
percent slopes

254B Merrimac fine sandy loam, 3 to 7.9 0.4%
8 percent slopes

255A Windsor loamy sand, 0 to 3 13.1 0.7%
percent slopes

255B Windsor loamy sand, 3 to 8 58.1 3.0%

percent slopes

USDA  Natural Resources Web Soil Survey 7/22/2014
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Soil Map—Essex County, Massachusetts, Northern Part; and Rockingham County, New 190 North Ave., Haverhill, MA
Hampshire

Essex County, Massachusetts, Northern Part (MA605)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

255D Windsor loamy sand, 15 to 25 16.0 0.8%
percent slopes

256A Deerfield loamy fine sand, 0 to 65.5 3.4%
3 percent slopes

259B Carver loamy coarse sand, 3 to 1.9 0.1%
8 percent slopes

260A Sudbury fine sandy loam, 0 to 3 4.8 0.3%
percent slopes

275C Agawam fine sandy loam, 8 to 14.9 0.8%
15 percent slopes

276A Ninigret fine sandy loam, 0 to 3 8.8 0.5%
percent slopes

276B Ninigret fine sandy loam, 3 to 8 23.7 1.2%
percent slopes

305B Paxton fine sandy loam, 3 to 8 59.5 3.1%
percent slopes

305C Paxton fine sandy loam, 8 to 15 26.9 1.4%
percent slopes

306B Paxton fine sandy loam, 3 to 8 45.7 2.4%
percent slopes, very stony

306C Paxton fine sandy loam, 8 to 15 18.7 1.0%
percent slopes, very stony

306D Paxton fine sandy loam, 15 to 10.7 0.6%
25 percent slopes, very stony

307C Paxton fine sandy loam, 8 to 15 4.4 0.2%
percent slopes, extremely
stony

307E Paxton fine sandy loam, 25 to 61.9 3.2%
35 percent slopes, extremely
stony

310B Woodbridge fine sandy loam, 3 14.0 0.7%
to 8 percent slopes

310C Woodbridge fine sandy loam, 8 2.7 0.1%
to 15 percent slopes

311B Woodbridge fine sandy loam, 0 100.3 5.3%
to 8 percent slopes, very
stony

311C Woodbridge fine sandy loam, 8 8.7 0.5%
to 15 percent slopes, very
stony

311D Woodbridge fine sandy loam, 6.7 0.4%
15 to 25 percent slopes, very
stony

410A Sutton fine sandy loam, 0 to 3 27 0.1%

percent slopes

410B Sutton fine sandy loam, 3 to 8 135.7 7.1%
percent slopes

USDA  Natural Resources Web Soil Survey 7/22/2014
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Soil Map—Essex County, Massachusetts, Northern Part; and Rockingham County, New 190 North Ave., Haverhill, MA
Hampshire

Essex County, Massachusetts, Northern Part (MA605)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

411B Sutton fine sandy loam, 3 to 8 8.8 0.5%
percent slopes, very stony

411C Sutton fine sandy loam, 8 to 15 17.2 0.9%
percent slopes, very stony

420A Canton fine sandy loam, 0 to 3 5.7 0.3%
percent slopes

420B Canton fine sandy loam, 3 to 8 63.7 3.3%
percent slopes

420C Canton fine sandy loam, 8 to 15 62.7 3.3%
percent slopes

420D Canton fine sandy loam, 15 to 7.7 0.4%
25 percent slopes

421B Canton fine sandy loam, 3 to 8 274 1.4%
percent slopes, very stony

421C Canton fine sandy loam, 8 to 15 37.8 2.0%
percent slopes, very stony

421D Canton fine sandy loam, 15 to 7.4 0.4%
25 percent slopes, very stony

600 Pits, gravel 13.7 0.7%

602 Urban land 4.2 0.2%

651 Udorthents, smoothed 149.3 7.8%

652 Udorthents, refuse substratum 10.4 0.5%

715A Ridgebury and Leicester fine 9.1 0.5%

sandy loams, 0 to 3 percent
slopes, extremely stony

715B Ridgebury and Leicester fine 53.2 2.8%
sandy loams, 3 to 8 percent
slopes, extremely stony

718A Saco variant silt loam, 0 to 3 31.3 1.6%
percent slopes

Subtotals for Soil Survey Area 1,643.9 86.3%

Totals for Area of Interest 1,904.9 100.0%

Rockingham County, New Hampshire (NH015)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

12B Hinckley fine sandy loam, 3 to 8 59.4 3.1%
percent slopes

12C Hinckley fine sandy loam, 8 to 27.9 1.5%
15 percent slopes

29B Woodbridge fine sandy loam, 3 50.1 2.6%
to 8 percent slopes

42B Canton gravelly fine sandy 14.6 0.8%
loam, 3 to 8 percent slopes

42C Canton gravelly fine sandy 8.0 0.4%
loam, 8 to 15 percent slopes

USDA  Natural Resources Web Soil Survey 7/22/2014
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Soil Map—Essex County, Massachusetts, Northern Part; and Rockingham County, New

190 North Ave., Haverhill, MA

Hampshire
Rockingham County, New Hampshire (NH015)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
66B Paxton fine sandy loam, 3 to 8 18.5 1.0%
percent slopes
66C Paxton fine sandy loam, 8 to 15 15.2 0.8%
percent slopes
125 Scarboro muck, very stony 7.6 0.4%
129C Woodbridge fine sandy loam, 8 10.9 0.6%
to 15 percent slopes, very
stony
313B Deerfield fine sandy loam, 3 to 10.1 0.5%
8 percent slopes
314A Pipestone sand, 0 to 5 percent 19.7 1.0%
slopes
395 Chocorua mucky peat 8.0 0.4%
657A Ridgebury very fine sandy loam, 7.0 0.4%
0 to 3 percent slopes, very
stony
657B Ridgebury very fine sandy loam, 2.0 0.1%
3 to 8 percent slopes, very
stony
w Water 1.9 0.1%
Subtotals for Soil Survey Area 261.1 13.7%
Totals for Area of Interest 1,904.9 100.0%
USDA  Natural Resources Web Soil Survey 7/22/2014
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Map Unit Description: Canton fine sandy loam, 3 to 8 percent slopes---Essex County, 190 North Ave., Haverhill, MA

Massachusetts, Northern Part; and Rockingham County, New Hampshire

Essex County, Massachusetts, Northern Part

420B—Canton fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
Elevation: 0 to 1,000 feet
Mean annual precipitation: 45 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 145 to 240 days

Map Unit Composition
Canton and similar soils: 85 percent
Minor components: 15 percent

Description of Canton

Setting
Landform: Hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Friable coarse-loamy eolian deposits over friable
sandy and gravelly basal till derived from granite and gneiss

Typical profile
H1 -0 to 7 inches: fine sandy loam
H2 - 7 to 33 inches: fine sandy loam
H3 - 33 to 60 inches: gravelly loamy sand

Properties and qualities

Slope: 3 to 8 percent

Depth to restrictive feature: 18 to 36 inches to strongly contrasting
textural stratification

Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): High (2.00
to 6.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water storage in profile: Low (about 4.4 inches)

Interpretive groups
Farmland classification: All areas are prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B

Minor Components

Scituate
Percent of map unit: 10 percent

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey
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Map Unit Description: Canton fine sandy loam, 3 to 8 percent slopes---Essex County, 190 North Ave., Haverhill, MA
Massachusetts, Northern Part; and Rockingham County, New Hampshire

Swansea
Percent of map unit: 5 percent
Landform: Bogs

Data Source Information

Soil Survey Area: Essex County, Massachusetts, Northern Part
Survey Area Data: Version 9, Dec 17, 2013

Soil Survey Area: Rockingham County, New Hampshire
Survey Area Data: Version 15, Dec 31, 2013

USDA  Natural Resources Web Soil Survey 7/22/2014
==l Conservation Service National Cooperative Soil Survey Page 2 of 2



Map Unit Description: Sutton fine sandy loam, 3 to 8 percent slopes---Essex County, 190 North Ave., Haverhill, MA

Massachusetts, Northern Part; and Rockingham County, New Hampshire

Essex County, Massachusetts, Northern Part

410B—Sutton fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 45 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 145 to 240 days

Map Unit Composition
Sutton and similar soils: 85 percent
Minor components: 15 percent

Description of Sutton

Setting

Landform: Ridges, hills

Landform position (two-dimensional): Backslope, shoulder

Landform position (three-dimensional): Nose slope, side slope

Down-slope shape: Linear

Across-slope shape: Concave

Parent material: Friable coarse-loamy eolian deposits over friable
coarse-loamy basal till derived from granite and gneiss

Typical profile
H1 -0 to 9 inches: fine sandy loam
H2 - 9 to 26 inches: fine sandy loam
H3 - 26 to 60 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.60 to 6.00 in/hr)
Depth to water table: About 18 to 41 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.4 inches)

Interpretive groups
Farmland classification: All areas are prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B

Minor Components

Leicester
Percent of map unit: 10 percent
Landform: Depressions

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey
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Map Unit Description: Sutton fine sandy loam, 3 to 8 percent slopes---Essex County, 190 North Ave., Haverhill, MA
Massachusetts, Northern Part; and Rockingham County, New Hampshire

Whitman
Percent of map unit: 5 percent
Landform: Depressions

Data Source Information

Soil Survey Area: Essex County, Massachusetts, Northern Part
Survey Area Data: Version 9, Dec 17, 2013

Soil Survey Area: Rockingham County, New Hampshire
Survey Area Data: Version 15, Dec 31, 2013

USDA  Natural Resources Web Soil Survey 7/22/2014
==l Conservation Service National Cooperative Soil Survey Page 2 of 2



Map Unit Description: Leicester fine sandy loam, 0 to 3 percent slopes---Essex County, 190 North Ave., Haverhill, MA

Massachusetts, Northern Part; and Rockingham County, New Hampshire

Essex County, Massachusetts, Northern Part

67A—Leicester fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
Mean annual precipitation: 45 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 145 to 240 days

Map Unit Composition
Leicester and similar soils: 85 percent
Minor components: 15 percent

Description of Leicester

Setting
Landform: Depressions, drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Friable coarse-loamy eolian deposits over friable
coarse-loamy basal till derived from granite and gneiss

Typical profile
O - 0 to 3 inches: muck
H2 - 3 to 8 inches: fine sandy loam
H3 - 8 to 31 inches: fine sandy loam
H4 - 31 to 60 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.60 to 6.00 in/hr)
Depth to water table: About 0 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C

Minor Components

Whitman
Percent of map unit: 8 percent
Landform: Depressions

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

I
|2

7/22/2014
Page 1 of 2



Map Unit Description: Leicester fine sandy loam, 0 to 3 percent slopes---Essex County, 190 North Ave., Haverhill, MA
Massachusetts, Northern Part; and Rockingham County, New Hampshire

Woodbridge
Percent of map unit: 7 percent

Data Source Information

Soil Survey Area: Essex County, Massachusetts, Northern Part
Survey Area Data: Version 9, Dec 17, 2013

Soil Survey Area: Rockingham County, New Hampshire
Survey Area Data: Version 15, Dec 31, 2013

USDA  Natural Resources Web Soil Survey 7/22/2014
==l Conservation Service National Cooperative Soil Survey Page 2 of 2
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Wingate Residences Haverhill
Haverhill, MA

Pre-Development Conditions vs. Post-Development Conditions

Pre-Development Flows Post-Development Flows
2 year storm 10 year storm 25 year storm 100 year storm| 2 year storm 10 year storm 25 year storm 100 year storm|
Output 3.10in 450 in 5.40in 6.50 in Output 3.10in 450 in 5.40in 6.50 in
Subcatchment/Reach Inflow (cfs) Inflow (cfs) Inflow (cfs) Inflow (cfs) Subcatchment/Reach Inflow (cfs) Inflow (cfs) Inflow (cfs) Inflow (cfs)
Point of Interest 1 0.17 2.16 4,52 8.22 Point of Interest 1 0.15 1.50 3.67 8.10
495 Culvert 495 Culvert
Totals 0.17 2.16 4.52 8.22 Totals 0.15 1.50 3.67 8.10

Z:\MA-Foxboro-Projects\Haverhil\Wingate at Haverhill-xxxxxxxx\Stormwater\HydroCAD\[Pre vs Post storm flows 160310 imp areas.x|s]Flow
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Routing Diagram for Haverhill Existing Model 160310

Prepared by Weston & Sampson, Printed 4/5/2016
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Haverhill Existing Model 160310
Prepared by Weston & Sampson Printed 4/21/2016

HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area CN Description
(sqg-ft) (subcatchment-numbers)
7,513 61 >75% Grass cover, Good, HSG B (1S)
255,662 48 Brush, Good, HSG B (1S)
3,241 98 Paved driveway (1S)
100,100 55 Woods, Good, HSG B (1S)
366,516 51 TOTAL AREA

Page 1

Haverhill Existing Model 160310
Prepared by Weston & Sampson
HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC

Printed 4/21/2016
Page 2

Soil Listing (all nodes)

Area Soil Subcatchment
(sqg-ft) Group Numbers
0 HSG A
363,275 HSG B 1S
0 HSG C
0 HSG D
3,241 Other 1S
366,516 TOTAL AREA




Haverhill Existing Model 160310

Prepared by Weston & Sampson

Printed 4/21/2016

HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC Page 3
Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total  Ground
(sa-ft) (sa-ft) (sa-ft) (sa-ft) (sa-ft) (sa-ft) Cover

0 7,513 0 0 0 7,513 >75% Grass
cover, Good

0 255,662 0 0 0 255,662  Brush, Good

0 0 0 0 3,241 3,241 Paved driveway

0 100,100 0 0 0 100,100  Woods, Good

0 363,275 0 0 3,241 366,516 TOTAL AREA

Sub

Haverhill Existing Model 160310 Type Ill 24-hr 2-Year Rainfall=3.10"

Prepared by Weston & Sampson Printed 4/21/2016
HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC Page 4

Time span=1.00-24.00 hrs, dt=0.04 hrs, 576 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Runoff Area=366,516 sf 0.88% Impervious Runoff Depth>0.13"
Flow Length=1,300' Tc=20.7 min CN=51 Runoff=0.17 cfs 3,881 cf

Subcatchment 1S: Existing Site

Inflow=0.17 cfs 3,881 cf
Primary=0.17 cfs 3,881 cf

Pond POI 1: 495 Culvert

Total Runoff Area = 366,516 sf Runoff Volume = 3,881 cf Average Runoff Depth =0.13"
99.12% Pervious = 363,275 sf  0.88% Impervious = 3,241 sf




Haverhill Existing Model 160310 Type Ill 24-hr 2-Year Rainfall=3.10"

Prepared by Weston & Sampson Printed 4/21/2016
HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment 1S: Existing Site

Runoff = 0.17cfs @ 12.77 hrs, Volume= 3,881 cf, Depth> 0.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 2-Year Rainfall=3.10"

Area (sf) CN__ Description
* 3,241 98 Paved driveway
100,100 55 Woods, Good, HSG B
7,513 61 >75% Grass cover, Good, HSG B
255,662 48 Brush, Good, HSG B
366,516 51 Weighted Average

363,275 99.12% Pervious Area
3,241 0.88% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (f/ft)  (ft/sec) (cfs)
1.0 100 0.0350 1.69 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
0.4 109 0.0550 4.76 Shallow Concentrated Flow,
Paved Kv=20.3 fps
1.0 73 0.0616 1.24 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.6 54 0.0648 1.53 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps
4.6 268 0.0261 0.97 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps
5.1 386 0.0440 1.26 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps
3.7 283 0.0451 1.27 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps
4.3 27 0.0833 0.10 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.10"

20.7 1,300 Total

Haverhill Existing Model 160310
Prepared by Weston & Sampson

HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC

Type lll 24-hr 2-Year Rainfall=3.10"
Printed 4/21/2016

Page 6

Flow (cfs)
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Haverhill Existing Model 160310 Type Ill 24-hr 2-Year Rainfall=3.10"

Prepared by Weston & Sampson Printed 4/21/2016
HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC Page 7

Summary for Pond POI 1: 495 Culvert

Inflow Area = 366,516 sf, 0.88% Impervious, Inflow Depth > 0.13" for 2-Year event
Inflow = 0.17cfs @ 12.77 hrs, Volume= 3,881 cf
Primary = 0.17cfs @ 12.77 hrs, Volume= 3,881 cf, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt=0.04 hrs/ 3

Pond POI 1: 495 Culvert
Hydrograph

,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3
77777777777777777777777 O Primary

Flow (cfs)
o
o

1 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)

Haverhill Existing Model 160310

Type lll 24-hr 10-Year Rainfall=4.50"

Prepared by Weston & Sampson Printed 4/21/2016
HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC Page 8

Time span=1.00-24.00 hrs, dt=0.04 hrs, 576 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S: Existing Site Runoff Area=366,516 sf 0.88% Impervious Runoff Depth>0.54"

Flow Length=1,300" Tc=20.7 min CN=51 Runoff=2.16 cfs 16,527 cf

Pond POI 1: 495 Culvert Inflow=2.16 cfs 16,527 cf

Primary=2.16 cfs 16,527 cf

Total Runoff Area = 366,516 sf Runoff Volume = 16,527 cf Average Runoff Depth = 0.54"
99.12% Pervious = 363,275 sf  0.88% Impervious = 3,241 sf




Haverhill Existing Model 160310 Type Ill 24-hr 10-Year Rainfall=4.50"

Prepared by Weston & Sampson Printed 4/21/2016
HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment 1S: Existing Site

Runoff = 2.16 cfs @ 12.45 hrs, Volume= 16,527 cf, Depth> 0.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 10-Year Rainfall=4.50"

Area (sf) CN__ Description
* 3,241 98 Paved driveway
100,100 55 Woods, Good, HSG B
7,513 61 >75% Grass cover, Good, HSG B
255,662 48 Brush, Good, HSG B
366,516 51 Weighted Average

363,275 99.12% Pervious Area
3,241 0.88% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.0 100 0.0350 1.69 Sheet Flow,

Smooth surfaces n=0.011 P2=3.10"
Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.4 109 0.0550 4.76

1.0 73 0.0616 1.24 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.6 54 0.0648 1.53 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps

4.6 268 0.0261 0.97 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps

5.1 386 0.0440 1.26 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps

3.7 283 0.0451 1.27 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps

4.3 27 0.0833 0.10 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.10"

20.7 1,300 Total

Haverhill Existing Model 160310 Type Ill 24-hr 10-Year Rainfall=4.50"

Prepared by Weston & Sampson Printed 4/21/2016
HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC Page 10

Subcatchment 1S: Existing Site

Hydrograph
T

. Typell 24-hr |

Runoff Area=366,516 sf
Runoff Volume=16,527 cf

' Runoff Depth>0,54"
H
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Haverhill Existing Model 160310 Type Ill 24-hr 10-Year Rainfall=4.50"

Prepared by Weston & Sampson Printed 4/21/2016
HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC Page 11

Summary for Pond POI 1: 495 Culvert

Inflow Area = 366,516 sf, 0.88% Impervious, Inflow Depth > 0.54" for 10-Year event
Inflow = 2.16cfs @ 12.45 hrs, Volume= 16,527 cf
Primary = 2.16cfs @ 12.45 hrs, Volume= 16,527 cf, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3

Pond POI 1: 495 Culvert
Hydrograp

o]
O Primary

Flow (cfs)

LN R S L SR SR A AL SRR SRR
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Haverhill Existing Model 160310 Type Ill 24-hr 25-Year Rainfall=5.40"

Prepared by Weston & Sampson Printed 4/21/2016
HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC Page 12

Time span=1.00-24.00 hrs, dt=0.04 hrs, 576 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S: Existing Site Runoff Area=366,516 sf 0.88% Impervious Runoff Depth>0.92"
Flow Length=1,300" Tc=20.7 min CN=51 Runoff=4.52 cfs 28,041 cf

Pond POI 1: 495 Culvert Inflow=4.52 cfs 28,041 cf
Primary=4.52 cfs 28,041 cf

Total Runoff Area = 366,516 sf Runoff Volume = 28,041 cf Average Runoff Depth = 0.92"
99.12% Pervious = 363,275 sf  0.88% Impervious = 3,241 sf




Haverhill Existing Model 160310

Prepared by Weston & Sampson
HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC

Type lll 24-hr 25-Year Rainfall=5.40"
Printed 4/21/2016
Page 13

Summary for Subcatchment 1S: Existing Site

Runoff = 452 cfs @ 12.37 hrs, Volume= 28,041 cf, Depth> 0.92"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs

Type Ill 24-hr 25-Year Rainfall=5.40"

Area (sf) CN__ Description
* 3,241 98 Paved driveway
100,100 55 Woods, Good, HSG B
7,513 61 >75% Grass cover, Good, HSG B
255,662 48 Brush, Good, HSG B
366,516 51 Weighted Average
363,275 99.12% Pervious Area
3,241 0.88% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.0 100 0.0350 1.69 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
0.4 109 0.0550 4.76 Shallow Concentrated Flow,
Paved Kv=20.3 fps
1.0 73 0.0616 1.24 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.6 54 0.0648 1.53 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps
4.6 268 0.0261 0.97 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps
5.1 386 0.0440 1.26 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps
3.7 283 0.0451 1.27 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps
4.3 27 0.0833 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
20.7 1,300 Total
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Subcatchment 1S: Existing Site
Hydrograph
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J1 [} RunoffVolume=28,041 cf |
s Rl
B - Hg  Tc=20.7min |
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Summary for Pond POI 1: 495 Culvert

Inflow Area = 366,516 sf, 0.88% Impervious, Inflow Depth > 0.92" for 25-Year event
Inflow = 452 cfs @ 12.37 hrs, Volume= 28,041 cf
Primary = 452 cfs @ 12.37 hrs, Volume= 28,041 cf, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3

Pond POI 1: 495 Culvert
Hydrograph

/ T T T T R A B BT
7 o]
5 O Primary

Flow (cfs)

LN R S L SR SR A AL SRR SRR
1 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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Time span=1.00-24.00 hrs, dt=0.04 hrs, 576 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S: Existing Site Runoff Area=366,516 sf 0.88% Impervious Runoff Depth>1.47"
Flow Length=1,300" Tc=20.7 min CN=51 Runoff=8.22 cfs 44,851 cf

Pond POI 1: 495 Culvert Inflow=8.22 cfs 44,851 cf
Primary=8.22 cfs 44,851 cf

Total Runoff Area = 366,516 sf Runoff Volume = 44,851 cf Average Runoff Depth = 1.47"
99.12% Pervious = 363,275 sf  0.88% Impervious = 3,241 sf




Haverhill Existing Model 160310 Type Il 24-hr 100-Year Rainfall=6.50" Haverhill Existing Model 160310 Type Il 24-hr 100-Year Rainfall=6.50"

Prepared by Weston & Sampson Printed 4/21/2016 Prepared by Weston & Sampson Printed 4/21/2016
HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC Page 17 HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC Page 18
Summary for Subcatchment 1S: Existing Site Subcatchment 1S: Existing Site
Hydrograph
Runoff = 8.22cfs @ 12.34 hrs, Volume= 44,851 cf, Depth> 1.47" T T T T ]
ST R e B i A
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs R N AR N O N N N M 1 = =731 T S R S L S
Type Il 24-hr 100-Year Rainfall=6.50" e L I Type lll 24-hr
[ T R R N R R S N N A
Area (sf) _CN _Description A1 0 - 100-Year Rainfall=6.50"
* 3,241 98 Paved driveway oo A Runoff Area=366,516 sf |
100,100 55 Woods, Good, HSG B 61 [ AN EE NS AL A A QET A
7,513 61 >75% Grass cover, Good, HSG B e I R:‘HDPW\,/,Q!E“m?fﬂ‘}j%:{?f,
255,662 48 Brush, Good, HSG B g 51 Lo Rurjc,ﬂf Depjth?l.}47;"
366,516 51 Weighted Average 2 Sl A \ Ay L T
363.275 99.12% Pervious Area LD R F1°W#eﬂ9?hfl-?@§’
3,241 0.88% Impervious Area B S ‘,,T?CE T mij],,
3 [ T T R R L N=E
Tc Length Slope Velocity Capacity Description R CN‘—541
(min) _ (feet) (ft/ft)  (ft/sec) (cfs) 21 [ T T R R N S
1.0 100 0.0350 1.69 Sheet Flow, TN T T I R IR I 7 .77 S A S N S SR
Smooth surfaces n=0.011 P2=3.10" = A
04 109 0.0550 4.76 Shallow Concentrated Flow, R R R
Paved Kv=20.3 fps o T e
1.0 73 0.0616 1.24 Shallow Concentrated Flow, S A e T
Woodland Kv=5.0 fps
0.6 54 0.0648 1.53 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps
4.6 268 0.0261 0.97 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps
5.1 386 0.0440 1.26 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps
3.7 283 0.0451 1.27 Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps
4.3 27 0.0833 0.10 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.10"

20.7 1,300 Total
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Summary for Pond POI 1: 495 Culvert

for 100-Year event

0.88% Impervious, Inflow Depth > 1.47"

366,516 sf,

Inflow Area
Inflow

= 44,851 cf

8.22cfs @ 12.34 hrs, Volume:
8.22cfs @ 12.34 hrs, Volume:

0.0 min

0%, Lag

44,851 cf, Atten

Primary

1.00-24.00 hrs, dt=0.04 hrs / 3

Routing by Dyn-Stor-Ind method, Time Span

Pond POI 1: 495 Culvert

Hydrograph

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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Time (hours)
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Area Listing (all nodes)

Soil Listing (all nodes)

Area CN Description Area Soil Subcatchment
(sqg-ft) (subcatchment-numbers) (sqg-ft) Group Numbers
89,143 61 >75% Grass cover, Good, HSG B (1S, 2S, 3aS, 3bS, 4S, 5S, 6S, 7S) 0 HSG A
123,533 48 Brush, Good, HSG B (5S, 6S, 7S) 272,794 HSG B 1S, 2S, 3aS, 3bS, 4S, 5S, 6S, 7S
4,146 98 Concrete Pad and Roof Area (7S) 0 HSG C
10,893 98 Impervious Area (5S) 0 HSG D
31,954 98 Paved Area (3aS, 3bS) 93,722 Other 1S, 3aS, 3bS, 4S, 5S, 7S
7,292 98  Paved driveway (1S) 366,516 TOTAL AREA
39,437 98 Roof and Paved Areas (4S)
20,868 98 Water Surface, 0% imp, HSG B (1S, 2S, 4S, 5S, 6S)
39,250 55 Woods, Good, HSG B (1S, 3aS, 5S, 6S, 7S)
366,516 68 TOTAL AREA
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Ground Covers (all nodes) Pipe Listing (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground H Line# Node In-Invert  Out-Invert Length Slope n  Diam/Width Height  Inside-Fill
(sq-ft) (sqg-ft) (sqg-ft) (sqg-ft) (sqg-ft) (sg-ft) Cover I Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)
0 89,143 0 0 0 89,143 >75% Grass 1 3bs 0.00 0.00 97.0 0.0100 0.013 12.0 0.0 0.0
cover, Good 2 4s 0.00 0.00 150.0 0.0100 0.013 12.0 0.0 0.0
0 123,533 0 0 0 123,533  Brush, Good 3 5P 102.60 102.10 30.0 0.0167 0.013 8.0 0.0 0.0
0 0 0 0 4,146 4,146  Concrete Pad
and Roof Area
0 0 0 0 10,893 10,893 Impervious Area
0 0 0 0 31,954 31,954 Paved Area
0 0 0 0 7,292 7,292 Paved driveway
0 0 0 0 39,437 39,437 Roof and Paved
Areas
0 20,868 0 0 0 20,868 Water Surface,
0% imp
0 39,250 0 0 0 39,250 Woods, Good

0 272,794 0 0 93,722 366,516 TOTAL AREA
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Time span=1.00-24.00 hrs, dt=0.04 hrs, 576 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Runoff Area=16,498 sf 44.20% Impervious Runoff Depth>1.33"
Flow Length=262" Tc=1.6 min CN=80 Runoff=0.66 cfs 1,822 cf

Subcatchment 1S: Upper Site

Subcatchment2S: Stilling 2 Area Runoff Area=2,466 sf 0.00% Impervious Runoff Depth>1.67"

Tc=5.0 min CN=85 Runoff=0.11 cfs 343 cf

Subcatchment3aS: Cul-de-sac area Runoff Area=16,775 sf 67.74% Impervious Runoff Depth>1.75"
Flow Length=283" Tc=10.4 min CN=86 Runoff=0.68 cfs 2,440 cf

Subcatchment3bS: Upper Parking area Runoff Area=25,731 sf 80.02% Impervious Runoff Depth>2.16"
Flow Length=352" Tc=2.3 min CN=91 Runoff=1.65 cfs 4,640 cf

Subcatchment4S: Driveway/Back Parking Runoff Area=63,112 sf  62.49% Impervious Runoff Depth>1.91"
Flow Length=529' Tc=2.6 min CN=88 Runoff=3.59 cfs 10,029 cf

Subcatchment5S: Southwestern Runoff Area=113,375 sf 9.61% Impervious Runoff Depth>0.27"

Flow Length=596" Tc=28.4 min CN=57 Runoff=0.25 cfs 2,585 cf
Subcatchment6S: Western site Runoff Area=56,561 sf 0.00% Impervious Runoff Depth>0.40"
Flow Length=486' Tc=18.5min CN=61 Runoff=0.27 cfs 1,890 cf

Runoff Area=71,998 sf 5.76% Impervious Runoff Depth>0.22"
Flow Length=379" Tc=15.2 min CN=55 Runoff=0.13 cfs 1,323 cf

Subcatchment7S: Lower Site

Pond 1P: Stilling Area 1 Peak Elev=133.89' Storage=423 cf Inflow=0.66 cfs 1,822 cf

Discarded=0.02 cfs 674 cf Primary=0.57 cfs 851 cf Outflow=0.58 cfs 1,525 cf
Pond 2P: Stilling Area 2 Peak Elev=128.39' Storage=443 cf Inflow=0.76 cfs 2,783 cf
Discarded=0.03 cfs 1,397 c¢f Primary=0.67 cfs 1,387 cf Outflow=0.70 cfs 2,783 cf

Peak Elev=111.75" Storage=5,518 cf Inflow=2.27 cfs 9,463 cf
Primary=0.16 cfs 2,021 cf Secondary=0.16 cfs 2,021 cf Outflow=0.32 cfs 4,042 cf

Pond 4P: Stilling Area 3
Pond 5P: Basin 5 Peak Elev=102.80" Storage=6,456 cf Inflow=3.59 cfs 12,050 cf
Discarded=0.12 cfs 5,565 cf Primary=0.10 cfs 1,346 cf Outflow=0.22 cfs 6,911 cf

Pond 6P: Basin 6 Peak Elev=101.46' Storage=1,380 cf Inflow=0.27 cfs 3,911 cf
Discarded=0.08 cfs 3,217 cf Primary=0.00 cfs 0 cf Outflow=0.08 cfs 3,217 cf

Pond POI 1: 495 Culvert Inflow=0.15 cfs 2,669 cf
Primary=0.15 cfs 2,669 cf

Total Runoff Area = 366,516 sf Runoff Volume = 25,072 cf Average Runoff Depth = 0.82"
74.43% Pervious = 272,794 sf  25.57% Impervious = 93,722 sf

Haverhill Proposed Model 160310 imp ponds Type lll 24-hr 2-Year Rainfall=3.10"
Prepared by Weston & Sampson Printed 4/21/2016
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Summary for Subcatchment 1S: Upper Site

Runoff = 0.66 cfs @ 12.03 hrs, Volume= 1,822 cf, Depth> 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 2-Year Rainfall=3.10"

Area (sf) CN __ Description

* 7,292 98 Paved driveway
354 55 Woods, Good, HSG B
7,702 61 >75% Grass cover, Good, HSG B
1,150 98  Water Surface, 0% imp, HSG B

16,498 80 Weighted Average

9,206 55.80% Pervious Area
7,292 44.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.0 100 0.0350 1.69 Sheet Flow,

Smooth surfaces n=0.011 P2=3.10"
Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.6 162 0.0482 4.46

1.6 262 Total

Subcatchment 1S: Upper Site
Hydrugraph
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Summary for Subcatchment 2S: Stilling 2 Area

Runoff = 0.11cfs @ 12.08 hrs, Volume= 343 cf, Depth> 1.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 2-Year Rainfall=3.10"

Area (sf) CN__ Description
880 61 >75% Grass cover, Good, HSG B
1,586 98  Water Surface, 0% imp, HSG B
2,466 85 Weighted Average
2,466 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Stilling 2 Area
Hydrograph

o2
o] | T ypell] 24 hrﬂ

T ABABAAREAR SRR Ranas
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Runoff

Summary for Subcatchment 3aS: Cul-de-sac area

0.68cfs @ 12.15 hrs, Volume= 2,440 cf, Depth> 1.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 2-Year Rainfall=3.10"

Area (sf) CN __ Description
* 11,363 98 Paved Area
4,269 61 >75% Grass cover, Good, HSG B
1,143 55 Woods, Good, HSG B
16,775 86 Weighted Average
5,412 32.26% Pervious Area
11,363 67.74% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.6 16 0.0625 0.05 Sheet Flow,
Woods: Dense underbrush n=0.800 P2=3.10"
3.3 29 0.0259 0.14 Sheet Flow,
Grass: Short n=0.150 P2=3.10"
0.7 55 0.0273 1.36 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
0.8 183 0.0353 3.81 Shallow Concentrated Flow,
Paved Kv=20.3 fps
10.4 283 Total
Subcatchment 3aS: Cul-de-sac area
Hydrograph
e ] ]
o7 o [ i
oss] | L L :’ L Type‘ fﬂ 24 hr"
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Summary for Subcatchment 3bS: Upper Parking area Subcatchment 3bS: Upper Parking area
Hydrograph
Runoff = 1.65cfs @ 12.04 hrs, Volume= 4,640 cf, Depth> 2.16" —— — T
—— Lo

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 2-Year Rainfall=3.10"

- Type lll 24-hr
Area (sf) CN__ Description

* 20,591 98 Paved Area
5,140 61 >75% Grass cover, Good, HSG B

25,731 91 Weighted Average

5,140 19.98% Pervious Area CHES S 4 Runoff Depth>2.16"
20,591 80.02% Impervious Area = oo - T s
£ P P ' | Flow Length=352'
Tc Length Slope Velocity Capacity Description Lo [ L TA=2'2 Mit
(min) _(feet) (Wf) (Usec) __(cfs) B 7R Te=2.3 min
0.9 100 0.0400 1.79 Sheet Flow, [ - [
Smooth surfaces n=0.011 P2=3.10" [ Lo o
0.3 68 0.0331 3.69 Shallow Concentrated Flow, o o o
Paved Kv=20.3 fps b ye,
0.4 97 0.0100 4.54 3.56 Pipe Channel, ]
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25' 0 — - - —
n=0.013 Corrugated PE, smooth interior T (hours) 18 19 20 21 22 23 24
0.7 87 0.0080 2.12 7.07 Parabolic Channel,

W=10.00' D=0.50" Area=3.3 sf Perim=10.1'
n=0.030 Earth, grassed & winding

2.3 352 Total
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Summary for Subcatchment 4S: Driveway/Back Parking Area

Runoff = 3.59cfs @ 12.04 hrs, Volume= 10,029 cf, Depth> 1.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 2-Year Rainfall=3.10"

Area (sf) CN__ Description
17,248 61 >75% Grass cover, Good, HSG B
* 39,437 98 Roof and Paved Areas
6,427 98  Water Surface, 0% imp, HSG B
63,112 88 Weighted Average

23,675 37.51% Pervious Area
39,437 62.49% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
0.8 100 0.0625 2.14 Sheet Flow,

Smooth surfaces n=0.011 P2=3.10"
Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.6 150 0.0100 4.54 3.56 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior

1.2 279 0.0358 3.84

2.6 529 Total

Subcatchment 4S: Driveway/Back Parking Area

<1 o e
SR 359cfs|
o 11 Typelll 24-hr

] 777777 ~ 2-Year Rainfall=3,10" |
3 Runoff Area=63,112 sf

Flow (cfs)

T T T T T
18 19 20 21 22 23 24

Time (hours)
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Summary for Subcatchment 5S: Southwestern Site/Portion of Building

Runoff = 0.25cfs @ 12.63 hrs, Volume= 2,585 cf, Depth> 0.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 2-Year Rainfall=3.10"

Area (sf) CN __ Description

* 10,893 98 Impervious Area
9,507 55 Woods, Good, HSG B
14,089 61 >75% Grass cover, Good, HSG B
73,906 48 Brush, Good, HSG B
4,980 98  Water Surface, 0% imp, HSG B

113,375 57 Weighted Average

102,482 90.39% Pervious Area
10,893 9.61% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
22.3 100 0.0200 0.07 Sheet Flow,

Grass: Bermuda n=0.410 P2=3.10"

Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps

Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps

Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

4.1 258 0.0310 1.06

14 113 0.0531 1.38

0.6 125 0.0560 3.55

28.4 596 Total
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Subcatchment 5S: Southwestern Site/Portion of Building Summary for Subcatchment 6S: Western site
Hydrograph
T T T T T Runoff = 0.27 cfs @ 12.39 hrs, Volume= 1,890 cf, Depth> 0.40"
2 I R i R i S
026 | o1 |02 Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
022l T){E{QJJ |24th o Type lll 24-hr 2-Year Rainfall=3.10"
022 ,,2, ,Ye,at ,R,amf,aJJ 13,1,(1‘1 e Area(sf) CN__Description
02 ,Ruh fo,Areail 13,375 sf. 20,354 61 >75% Grass cover, Good, HSG B
018" R P P A e 17,237 55 Woods, Good, HSG B
" ous] | Runoff Volume=2,585 cf 12245 48 Brush, Good, HSG B
€ ,.| | Runoff Depth>0.27" cor2s 98 “haler Suface. 0% Imp. HSG B
IRt [ S ] ) eighted Average
2 o1l FIOW Lengfh‘596 56,561 100.00% Pervious Area
o B e e e e e e R s e R T Tc Length  Slope Velocity Capacity Description
et L CN=57 1 o P Ty (min)  (feet)  (fUft) (ft/sec) (cfs)
0064 8.7 61 0.0738 0.12 Sheet Flow,
ool o T Woods: Light underbrush n=0.400 P2=3.10"
B e et T 6.6 39 0.0641 0.10 Sheet Flow,
002 Grass: Bermuda n=0.410 P2=3.10"
A S A ——— 2.2 209 0.0502 1.57 Shallow Concentrated Flow, Heavy Brush
1 2 3 4 5 6 7 8 9 10 11 . 12 13 14 15 16 17 18 19 20 21 22 23 24 Kv= 70 fps
Time (hours) 1.0 177 0.0396 2.98 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
18.5 486 Total

Subcatchment 6S: Western site
Hydrograph
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Summary for Subcatchment 7S: Lower Site

Runoff = 0.13cfs @ 12.49 hrs, Volume=

1,323 cf, Depth> 0.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs

Type Ill 24-hr 2-Year Rainfall=3.10"

Area (sf) CN__ Description

* 4,146 98 Concrete Pad and Roof Area
11,009 55 Woods, Good, HSG B
19,461 61 >75% Grass cover, Good, HSG B
37,382 48 Brush, Good, HSG B

71,998 55 Weighted Average

67,852 94.24% Pervious Area
4,146 5.76% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.9 61 0.0787 0.26 Sheet Flow,
Grass: Short n=0.150 P2=3.10"
8.1 39 0.0385 0.08 Sheet Flow,

Grass: Bermuda n=0.410 P2=3.10"

2.9 253 0.0435 1.46
Kv=7.0 fps

Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

0.3 26 0.0769 1.39

Shallow Concentrated Flow, Heavy Brush

15.2 379 Total
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Subcatchment 7S: Lower Site

Hydrograph
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Summary for Pond 1P: Stilling Area 1

Inflow Area = 16,498 sf, 44.20% Impervious, Inflow Depth > 1.33" for 2-Year event
Inflow = 0.66 cfs @ 12.03 hrs, Volume= 1,822 cf

Outflow = 0.58 cfs @ 12.09 hrs, Volume= 1,525 cf, Atten=11%, Lag= 3.4 min
Discarded = 0.02cfs @ 12.09 hrs, Volume= 674 cf

Primary = 0.57 cfs @ 12.09 hrs, Volume= 851 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=133.89' @ 12.09 hrs Surf.Area= 643 sf Storage= 423 cf

Plug-Flow detention time= 124.9 min calculated for 1,525 cf (84% of inflow)
Center-of-Mass det. time= 55.1 min ( 895.3 - 840.3)

Volume Invert Avail.Storage  Storage Description

#1 133.00 1,407 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sg-ft) (cubic-feet) (cubic-feet) (sq-ft)

133.00 326 0 0 326

134.00 690 497 497 698

135.00 1,150 910 1,407 1,171
Device Routing Invert Qutlet Devices

#1  Primary 133.80' 8.0'long x 15.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 133.00" 1.020 in/hr Exfiltration over Surface area

gscarded OutFlow Max=0.02 cfs @ 12.09 hrs HW=133.88' (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=0.52 cfs @ 12.09 hrs HW=133.88' TW=110.77" (Dynamic Tailwater)
% _1=Broad-Crested Rectangular Weir (Weir Controls 0.52 cfs @ 0.77 fps)
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Pond 1P: Stilling Area 1
Hydrograph
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Summary for Pond 2P: Stilling Area 2

Inflow Area = 19,241 sf, 59.06% Impervious, Inflow Depth > 1.74" for 2-Year event
Inflow = 0.76 cfs @ 12.14 hrs, Volume= 2,783 cf

Outflow = 0.70cfs @ 12.19 hrs, Volume= 2,783 cf, Atten=9%, Lag= 3.4 min
Discarded = 0.03cfs @ 12.19 hrs, Volume= 1,397 cf

Primary = 0.67 cfs @ 12.19 hrs, Volume= 1,387 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=128.39' @ 12.19 hrs Surf.Area= 1,247 sf Storage= 443 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 58.8 min ( 885.6 - 826.8 )

Haverhill Proposed Model 160310 imp ponds Type Ill 24-hr 2-Year Rainfall=3.10"
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Volume Invert Avail.Storage  Storage Description

#1 128.00 1,312 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sg-ft) (cubic-feet) (cubic-feet) (sq-ft)

128.00 1,055 0 0 1,055

129.00 1,587 1,312 1,312 1,602
Device Routing Invert Outlet Devices

#1  Primary 128.25" 5.0'long x 190.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 128.00" 1.020 in/hr Exfiltration over Wetted area

glscarded OutFlow Max=0.03 cfs @ 12.19 hrs HW=128.38' (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.03 cfs)

Primary OutFlow Max=0.66 cfs @ 12.19 hrs HW=128.38' TW=110.99' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 0.66 cfs @ 0.98 fps)

Pond 2P: Stilling Area 2

Hydrograph
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Summary for Pond 4P: Stilling Area 3

Inflow Area = 174,845 sf, 28.68% Impervious, Inflow Depth > 0.65" for 2-Year event
Inflow = 2.27 cfs @ 12.08 hrs, Volume= 9,463 cf

Outflow = 0.32cfs @ 13.39 hrs, Volume= 4,042 cf, Atten=86%, Lag= 78.5 min
Primary = 0.16 cfs @ 13.39 hrs, Volume= 2,021 cf

Secondary = 0.16 cfs @ 13.39 hrs, Volume= 2,021 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=111.75' @ 13.39 hrs Surf.Area= 3,870 sf Storage= 5,518 cf

Plug-Flow detention time= 285.9 min calculated for 4,035 cf (43% of inflow)
Center-of-Mass det. time= 158.0 min ( 995.0 - 837.0)

Haverhill Proposed Model 160310 imp ponds
Prepared by Weston & Sampson

Type lll 24-hr 2-Year Rainfall=3.10"

Printed 4/21/2016

Volume Invert Avail.Storage  Storage Description

#1 110.00 11,027 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

110.00 2,448 0 0

111.00 3,235 2,842 2,842

112.00 4,078 3,657 6,498

113.00 4,980 4,529 11,027
Device Routing Invert _Outlet Devices

#1  Primary 111.72" 24.0" x 24.0" Horiz. Grate C=0.600

Limited to weir flow at low heads
#2  Secondary 111.72" 24.0" x 24.0" Horiz. Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=0.16 cfs @ 13.39 hrs HW=111.75' TW=102.63' (Dynamic Tailwater)
1=Grate (Weir Controls 0.16 cfs @ 0.60 fps)

?_condary OutFlow Max=0.16 cfs @ 13.39 hrs HW=111.75' TW=101.18" (Dynamic Tailwater)
2=Grate (Weir Controls 0.16 cfs @ 0.60 fps)
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Pond 4P: Stilling Area 3
Hydrograph
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Summary for Pond 5P: Basin 5

Inflow Area = 237,957 sf, 37.64% Impervious, Inflow Depth > 0.61" for 2-Year event
Inflow = 3.59cfs @ 12.04 hrs, Volume= 12,050 cf

Outflow = 0.22cfs @ 15.29 hrs, Volume= 6,911 cf, Atten=94%, Lag= 194.6 min
Discarded = 0.12cfs @ 15.29 hrs, Volume= 5,565 cf

Primary = 0.10cfs @ 15.29 hrs, Volume= 1,346 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=102.80' @ 15.29 hrs Surf.Area= 4,943 sf Storage= 6,456 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 162.4 min ( 1,006.0 - 843.6 )

Volume Invert Avail.Storage  Storage Description

#1 101.00 21,055 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sg-ft) (cubic-feet) (cubic-feet) (sq-ft)

101.00 2,700 0 0 2,700

102.00 3,510 3,096 3,096 3,634

103.00 5,343 4,395 7,491 5,382

104.00 6,781 6,048 13,538 6,846

105.00 8,276 7,516 21,055 8,372
Device Routing Invert _Qutlet Devices

#1  Primary 103.75" 10.0'long x 80.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 101.00" 1.020 in/hr Exfiltration over Wetted area
#3  Primary 102.60' 8.0" Round Culvert
L=30.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 102.60' / 102.10' S=0.0167 '/* Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

gscarded OutFlow Max=0.12 cfs @ 15.29 hrs HW=102.80" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.12 cfs)

Primary OutFlow Max=0.10 cfs @ 15.29 hrs HW=102.80' TW=0.00' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
3=Culvert (Inlet Controls 0.10 cfs @ 1.20 fps)
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Pond 5P: Basin 5
Hydrograph
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Summary for Pond 6P: Basin 6

Inflow Area = 56,561 sf, 0.00% Impervious, Inflow Depth > 0.83" for 2-Year event
Inflow = 0.27 cfs @ 12.39 hrs, Volume= 3,911 cf

Outflow = 0.08 cfs @ 17.03 hrs, Volume= 3,217 cf, Atten=71%, Lag=278.1 min
Discarded = 0.08 cfs @ 17.03 hrs, Volume= 3,217 cf

Primary = 0.00cfs @ 1.00 hrs, Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=101.46' @ 17.03 hrs Surf.Area= 3,301 sf Storage= 1,380 cf

Plug-Flow detention time= 194.7 min calculated for 3,217 cf (82% of inflow)
Center-of-Mass det. time= 123.1 min ( 1,085.2 - 962.1)
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Pond 6P: Basin 6
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Volume Invert Avail.Storage  Storage Description

#1 101.00 21,468 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sqg-ft) (cubic-feet) (cubic-feet) (sq-ft)

101.00 2,767 0 0 2,767

102.00 4,002 3,366 3,366 4,019

103.00 5,320 4,645 8,011 5,359

104.00 6,725 6,009 14,020 6,790

105.00 8,195 7,448 21,468 8,292
Device Routing Invert _Qutlet Devices

#1  Discarded 101.00" 1.020 in/hr Exfiltration over Wetted area

#2  Primary 103.85" 10.0'long x 43.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.08 cfs @ 17.03 hrs HW=101.46" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.08 cfs)

Primary OutFlow Max=0.00 cfs @ 1.00 hrs HW=101.00' TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond POI 1: 495 Culvert

Inflow Area = 366,516 sf, 25.57% Impervious, Inflow Depth > 0.09" for 2-Year event
Inflow = 0.15cfs @ 15.14 hrs, Volume= 2,669 cf
Primary = 0.15cfs @ 15.14 hrs, Volume= 2,669 cf, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3

Pond POI 1: 495 Culvert
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Time span=1.00-24.00 hrs, dt=0.04 hrs, 576 points x 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method
Subcatchment 1S: Upper Site Runoff Area=16,498 sf 44.20% Impervious Runoff Depth>2.46"
Flow Length=262" Tc=1.6 min CN=80 Runoff=1.23 cfs 3,384 cf
Subcatchment 2S: Stilling 2 Area Runoff Area=2,466 sf 0.00% Impervious Runoff Depth>2.91"
Tc=5.0 min CN=85 Runoff=0.20 cfs 597 cf

Subcatchment3aS: Cul-de-sac area Runoff Area=16,775 sf 67.74% Impervious Runoff Depth>3.00"
Flow Length=283" Tc=10.4 min CN=86 Runoff=1.15 cfs 4,191 cf

Subcatchment3bS: Upper Parking area Runoff Area=25,731 sf 80.02% Impervious Runoff Depth>3.50"
Flow Length=352" Tc=2.3 min CN=91 Runoff=2.61 cfs 7,499 cf

Subcatchment4S: Driveway/Back Parking Runoff Area=63,112 sf 62.49% Impervious Runoff Depth>3.20"
Flow Length=529" Tc=2.6 min CN=88 Runoff=5.92 cfs 16,806 cf

Subcatchment5S: Southwestern Runoff Area=113,375 sf 9.61% Impervious Runoff Depth>0.84"

Flow Length=596"' Tc=28.4 min CN=57 Runoff=1.20 cfs 7,948 cf
Subcatchment6S: Western site Runoff Area=56,561 sf 0.00% Impervious Runoff Depth>1.07"
Flow Length=486" Tc=18.5min CN=61 Runoff=0.99 cfs 5,060 cf
Subcatchment7S: Lower Site Runoff Area=71,998 sf 5.76% Impervious Runoff Depth>0.74"
Flow Length=379" Tc=15.2 min CN=55 Runoff=0.77 cfs 4,432 cf

Pond 1P: Stilling Area 1 Peak Elev=133.94' Storage=459 cf Inflow=1.23 cfs 3,384 cf
Discarded=0.02 cfs 739 cf Primary=1.18 cfs 2,281 cf Outflow=1.20 cfs 3,020 cf

Pond 2P: Stilling Area 2 Peak Elev=128.45' Storage=526 cf Inflow=1.31 cfs 4,789 cf
Discarded=0.03 cfs 1,563 cf Primary=1.21 cfs 3,060 cf Outflow=1.24 cfs 4,623 cf

Pond 4P: Stilling Area 3 Peak Elev=111.87" Storage=5,973 cf Inflow=4.57 cfs 20,789 cf
Primary=1.51 cfs 7,675 cf Secondary=1.51 cfs 7,675 cf Outflow=3.03 cfs 15,351 cf

Pond 5P: Basin 5 Peak Elev=103.48" Storage=10,227 cf Inflow=5.92 cfs 24,481 cf
Discarded=0.14 cfs 6,424 cf Primary=0.98 cfs 12,282 cf Outflow=1.13 cfs 18,706 cf

Pond 6P: Basin 6 Peak Elev=103.03' Storage=8,173 cf Inflow=2.50 cfs 12,735 cf
Discarded=0.13 cfs 5,287 cf Primary=0.00 cfs 0 cf Outflow=0.13 cfs 5,287 cf

Pond POI 1: 495 Culvert Inflow=1.50 cfs 16,714 cf
Primary=1.50 cfs 16,714 cf

Total Runoff Area = 366,516 sf Runoff Volume = 49,918 cf Average Runoff Depth = 1.63"
74.43% Pervious = 272,794 sf  25.57% Impervious = 93,722 sf
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Summary for Subcatchment 1S: Upper Site Summary for Subcatchment 2S: Stilling 2 Area
Runoff = 1.23cfs @ 12.03 hrs, Volume= 3,384 cf, Depth> 2.46" Runoff = 0.20cfs @ 12.08 hrs, Volume= 597 cf, Depth> 2.91"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 10-Year Rainfall=4.50" Type Il 24-hr 10-Year Rainfall=4.50"
Area (sf) CN__ Description Area (sf) CN __ Description
* 7,292 98 Paved driveway 880 61 >75% Grass cover, Good, HSG B
354 55 Woods, Good, HSG B 1,586 98  Water Surface, 0% imp, HSG B
7,702 61 >75% Grass cover, Good, HSG B 2,466 85 Weighted Average
1,150 98 Water Surface, 0% imp, HSG B 2,466 100.00% Pervious Area
16,498 80 Weighted Average
9,206 55.80% Pervious Area Tc Length Slope Velocity Capacity Description
7,292 44.20% Impervious Area (min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
_Tc Length  Slope Velocity Capacity Description
(min)  (feet)  (fuft) (fsec) (cfs) Subcatchment 2S: Stilling 2 Area
1.0 100 0.0350 1.69 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10" Hydrograph
0.6 162 0.0482 4.46 Shallow Concentrated Flow, |0 L L0l
Paved Kv= 20.3 fps o2 f Lo : [B Runof]}
1.6 262 Total 027
0.194
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Summary for Subcatchment 3aS: Cul-de-sac area
Runoff = 1.15cfs @ 12.14 hrs, Volume= 4,191 cf, Depth> 3.00"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 10-Year Rainfall=4.50"
Area (sf) CN__ Description
* 11,363 98 Paved Area
4,269 61 >75% Grass cover, Good, HSG B
1,143 55 Woods, Good, HSG B
16,775 86 Weighted Average
5,412 32.26% Pervious Area
11,363 67.74% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.6 16 0.0625 0.05 Sheet Flow,
Woods: Dense underbrush n=0.800 P2=3.10"
3.3 29 0.0259 0.14 Sheet Flow,
Grass: Short n=0.150 P2=3.10"
0.7 55 0.0273 1.36 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
0.8 183 0.0353 3.81 Shallow Concentrated Flow,
Paved Kv=20.3 fps
10.4 283 Total
Subcatchment 3aS: Cul-de-sac area
Hydrograph
I BEEEE

Flow (cfs)

Type Ill 24-hr
10-Year Rainfall=4.50" |
Runoff Area=16,775 sf
Runoff Volume=4,191 cf

'Runoff Depth>3.00"
Flow Length=283
' Tc=10.4 min

=86

T T T T T T T T Tt T T 1
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)

Runoff =

Summary for Subcatchment 3bS: Upper Parking area

2.61cfs @ 12.04 hrs, Volume=

7,499 cf, Depth> 3.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 10-Year Rainfall=4.50"

Area (sf) CN__ Description
* 20,591 98 Paved Area
5,140 61 >75% Grass cover, Good, HSG B
25,731 91 Weighted Average
5,140 19.98% Pervious Area
20,591 80.02% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
0.9 100 0.0400 1.79 Sheet Flow,

Smooth surfaces n=0.011 P2=3.10"

0.3 68 0.0331 3.69 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.4 97 0.0100 4.54 3.56 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior

0.7 87 0.0080 2.12 7.07 Parabolic Channel,
W=10.00' D=0.50" Area=3.3 sf Perim=10.1'
n=0.030 Earth, grassed & winding

2.3 352 Total
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Subcatchment 3bS: Upper Parking area
Hydrograph

B
Type Il 24-hr
110-Year Rainfall;4.3503"

Flow Length=352"
Y T Te=2;3min |
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Summary for Subcatchment 4S: Driveway/Back Parking Area

Runoff = 5.92cfs @ 12.04 hrs, Volume= 16,806 cf, Depth> 3.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 10-Year Rainfall=4.50"

Area (sf) CN __ Description

17,248 61 >75% Grass cover, Good, HSG B
* 39,437 98 Roof and Paved Areas
6,427 98  Water Surface, 0% imp, HSG B

63,112 88 Weighted Average

23,675 37.51% Pervious Area
39,437 62.49% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
0.8 100 0.0625 2.14 Sheet Flow,

Smooth surfaces n=0.011 P2=3.10"
Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.6 150 0.0100 4.54 3.56 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior

1.2 279 0.0358 3.84

2.6 529 Total

Subcatchment 4S: Driveway/Back Parking Area

d0 TR Typem2ar
1[I 10vearRainfallz450"
|| _ RunoffArea=63112 sf
A1 || Runoff volume=16,806 cf
R I |
| I , 7

U S I A B R B AN AR A
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Summary for Subcatchment 5S: Southwestern Site/Portion of Building

Runoff = 1.20 cfs @ 12.49 hrs, Volume= 7,948 cf, Depth> 0.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 10-Year Rainfall=4.50"

Area (sf) CN__ Description
* 10,893 98 Impervious Area
9,507 55 Woods, Good, HSG B
14,089 61 >75% Grass cover, Good, HSG B
73,906 48 Brush, Good, HSG B
4,980 98 Water Surface, 0% imp, HSG B
113,375 57 Weighted Average

102,482 90.39% Pervious Area
10,893 9.61% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
22.3 100 0.0200 0.07 Sheet Flow,

Grass: Bermuda n=0.410 P2=3.10"

Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps

Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps

Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

4.1 258 0.0310 1.06

1.4 113 0.0531 1.38

0.6 125 0.0560 3.55

28.4 596 Total
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Subcatchment 5S: Southwestern Site/Portion of Building
Hydrograph

R
|

Type Il 24-hr
~~~~~~~~~ 10-Year Rainfal=4.50"
Runoff Area=113,375 sf
Runoff Volume=7,948 cf
'Runoff Depth>0.84"
Flow: Length=596"

Flow (cfs)
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Summary for Subcatchment 6S: Western site

Runoff = 0.99cfs @ 12.29 hrs, Volume= 5,060 cf, Depth> 1.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 10-Year Rainfall=4.50"

Area (sf) CN__ Description
20,354 61 >75% Grass cover, Good, HSG B
17,237 55 Woods, Good, HSG B
12,245 48 Brush, Good, HSG B
6,725 98  Water Surface, 0% imp, HSG B
56,561 61 Weighted Average
56,561 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fi/ft)  (ft/sec) (cfs)
8.7 61 0.0738 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
6.6 39 0.0641 0.10 Sheet Flow,
Grass: Bermuda n=0.410 P2=3.10"
Shallow Concentrated Flow, Heavy Brush
Kv=7.0 fps
Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

2.2 209 0.0502 1.57

1.0 177 0.0396 2.98

18.5 486 Total

Subcatchment 6S: Western site

! Type Ill 24-hr
10-Year Rainfall=4.50"
‘Runoff Area=56,561 sf
Runoff Volume=5,060 cf

'Runoff Depth>1.07"
Flow Length=458"
' Tc=18.5 min

Flow (cfs)

T T T T T T T T T T 1
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Summary for Subcatchment 7S: Lower Site

Runoff = 0.77 cfs @ 12.28 hrs, Volume= 4,432 cf, Depth> 0.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 10-Year Rainfall=4.50"

Area (sf) CN __ Description

* 4,146 98 Concrete Pad and Roof Area
11,009 55 Woods, Good, HSG B
19,461 61 >75% Grass cover, Good, HSG B
37,382 48 Brush, Good, HSG B

71,998 55 Weighted Average

67,852 94.24% Pervious Area
4,146 5.76% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.9 61 0.0787 0.26 Sheet Flow,
Grass: Short n=0.150 P2=3.10"
8.1 39 0.0385 0.08 Sheet Flow,

Grass: Bermuda n=0.410 P2=3.10"

Shallow Concentrated Flow, Heavy Brush
Kv=7.0 fps

Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

2.9 253 0.0435 1.46

0.3 26 0.0769 1.39

15.2 379 Total
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Subcatchment 7S: Lower Site

Hydrograph
T

.. Typelll 24-hr
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Summary for Pond 1P: Stilling Area 1

Inflow Area = 16,498 sf, 44.20% Impervious, Inflow Depth > 2.46" for 10-Year event
Inflow = 1.23cfs @ 12.03 hrs, Volume= 3,384 cf

Outflow = 1.20cfs @ 12.05 hrs, Volume= 3,020 cf, Atten=3%, Lag= 0.9 min
Discarded = 0.02cfs @ 12.05 hrs, Volume= 739 cf

Primary = 1.18cfs @ 12.05 hrs, Volume= 2,281 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=133.94' @ 12.05 hrs Surf.Area= 666 sf Storage= 459 cf

Plug-Flow detention time= 71.5 min calculated for 3,015 cf (89% of inflow)
Center-of-Mass det. time= 20.6 min ( 842.9 - 822.3)

Volume Invert Avail.Storage  Storage Description

#1 133.00 1,407 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sg-ft) (cubic-feet) (cubic-feet) (sq-ft)

133.00 326 0 0 326

134.00 690 497 497 698

135.00 1,150 910 1,407 1,171
Device Routing Invert Outlet Devices

#1  Primary 133.80" 8.0'long x 15.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 133.00" 1.020 in/hr Exfiltration over Surface area
gs,carded OutFlow Max=0.02 cfs @ 12.05 hrs HW=133.94' (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=1.16 cfs @ 12.05 hrs HW=133.94' TW=111.35' (Dynamic Tailwater)
% -1=Broad-Crested Rectangular Weir (Weir Controls 1.16 cfs @ 1.01 fps)
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Pond 1P: Stilling Area 1

Hydrograph
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Summary for Pond 2P: Stilling Area 2

Inflow Area = 19,241 sf, 59.06% Impervious, Inflow Depth > 2.99" for 10-Year event
Inflow = 1.31cfs @ 12.13 hrs, Volume= 4,789 cf

Outflow = 1.24cfs @ 12.17 hrs, Volume= 4,623 cf, Atten=5%, Lag= 2.5 min
Discarded = 0.03cfs @ 12.17 hrs, Volume= 1,563 cf

Primary = 1.21cfs @ 12.17 hrs, Volume= 3,060 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=128.45' @ 12.17 hrs Surf.Area= 1,281 sf Storage= 526 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 25.7 min ( 837.0 - 811.4)

Volume Invert Avail.Storage  Storage Description

#1 128.00 1,312 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sg-ft) (cubic-feet) (cubic-feet) (sq-ft)

128.00 1,055 0 0 1,055

129.00 1,587 1,312 1,312 1,602
Device Routing Invert Outlet Devices

#1  Primary 128.25' 5.0'long x 190.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 128.00" 1.020 in/hr Exfiltration over Wetted area

glscarded OutFlow Max=0.03 cfs @ 12.17 hrs HW=128.45' (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.03 cfs)

Primary OutFlow Max=1.19 cfs @ 12.17 hrs HW=128.45'" TW=111.79' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 1.19 cfs @ 1.20 fps)




Haverhill Proposed Model 160310 imp ponds Type Ill 24-hr 10-Year Rainfall=4.50"

Prepared by Weston & Sampson Printed 4/21/2016
HydroCAD® 10.00-11 s/n 00455 © 2014 HydroCAD Software Solutions LLC Page 43

Pond 2P: Stilling Area 2
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Summary for Pond 4P: Stilling Area 3

Inflow Area = 174,845 sf, 28.68% Impervious, Inflow Depth > 1.43" for 10-Year event
Inflow = 457 cfs @ 12.05 hrs, Volume= 20,789 cf

Outflow = 3.03cfs @ 12.30 hrs, Volume= 15,351 cf, Atten=34%, Lag= 14.9 min
Primary = 1.51cfs @ 12.30 hrs, Volume= 7,675 cf

Secondary = 151 cfs@ 12.30 hrs, Volume= 7,675 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=111.87' @ 12.30 hrs Surf.Area= 3,968 sf Storage= 5,973 cf

Plug-Flow detention time= 141.3 min calculated for 15,351 cf (74% of inflow)
Center-of-Mass det. time= 54.3 min ( 886.2 - 831.8)

Volume Invert Avail.Storage  Storage Description

#1 110.00 11,027 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

110.00 2,448 0 0

111.00 3,235 2,842 2,842

112.00 4,078 3,657 6,498

113.00 4,980 4,529 11,027
Device Routing Invert _Outlet Devices

#1  Primary 111.72" 24.0" x 24.0" Horiz. Grate C= 0.600

Limited to weir flow at low heads
#2  Secondary 111.72" 24.0" x 24.0" Horiz. Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=1.50 cfs @ 12.30 hrs HW=111.87" TW=103.14' (Dynamic Tailwater)
1=Grate (Weir Controls 1.50 cfs @ 1.26 fps)

econdary OutFlow Max=1.50 cfs @ 12.30 hrs HW=111.87" TW=101.40' (Dynamic Tailwater)
2=Grate (Weir Controls 1.50 cfs @ 1.26 fps)
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Pond 4P: Stilling Area 3
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Summary for Pond 5P: Basin 5

Inflow Area = 237,957 sf, 37.64% Impervious, Inflow Depth > 1.23" for 10-Year event
Inflow = 5.92cfs @ 12.04 hrs, Volume= 24,481 cf

Outflow = 1.13cfs @ 12.90 hrs, Volume= 18,706 cf, Atten=81%, Lag=51.6 min
Discarded = 0.14 cfs @ 12.90 hrs, Volume= 6,424 cf

Primary = 0.98cfs @ 12.90 hrs, Volume= 12,282 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=103.48' @ 12.90 hrs Surf.Area= 6,015 sf Storage= 10,227 cf

Plug-Flow detention time= 176.8 min calculated for 18,706 cf (76% of inflow)
Center-of-Mass det. time= 91.3 min (917.2 - 825.9)

Volume Invert Avail.Storage  Storage Description

#1 101.00 21,055 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sg-ft) (cubic-feet) (cubic-feet) (sq-ft)

101.00 2,700 0 0 2,700

102.00 3,510 3,096 3,096 3,634

103.00 5,343 4,395 7,491 5,382

104.00 6,781 6,048 13,538 6,846

105.00 8,276 7,516 21,055 8,372
Device Routing Invert _Qutlet Devices

#1  Primary 103.75" 10.0'long x 80.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 101.00" 1.020 in/hr Exfiltration over Wetted area
#3  Primary 102.60' 8.0" Round Culvert
L=30.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 102.60' / 102.10' S=0.0167 '/* Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

iscarded OutFlow Max=0.14 cfs @ 12.90 hrs HW=103.48" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.14 cfs)

Primary OutFlow Max=0.98 cfs @ 12.90 hrs HW=103.48' TW=0.00' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
3=Culvert (Inlet Controls 0.98 cfs @ 2.82 fps)
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Pond 5P: Basin 5
Hydrograph
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Summary for Pond 6P: Basin 6

Inflow Area = 56,561 sf, 0.00% Impervious, Inflow Depth > 2.70" for 10-Year event
Inflow = 2.50cfs @ 12.30 hrs, Volume= 12,735 cf

Outflow = 0.13cfs @ 18.13 hrs, Volume= 5,287 cf, Atten=95%, Lag= 349.8 min
Discarded = 0.13 cfs @ 18.13 hrs, Volume= 5,287 cf

Primary = 0.00cfs @ 1.00 hrs, Volume= 0cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=103.03' @ 18.13 hrs Surf.Area= 5,360 sf Storage= 8,173 cf

Plug-Flow detention time= 339.5 min calculated for 5,278 cf (41% of inflow)
Center-of-Mass det. time= 201.5 min ( 1,088.8 - 887.3)

Volume Invert Avail.Storage  Storage Description

#1 101.00 21,468 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sqg-ft) (cubic-feet) (cubic-feet) (sq-ft)

101.00 2,767 0 0 2,767

102.00 4,002 3,366 3,366 4,019

103.00 5,320 4,645 8,011 5,359

104.00 6,725 6,009 14,020 6,790

105.00 8,195 7,448 21,468 8,292
Device Routing Invert _Qutlet Devices

#1  Discarded 101.00" 1.020 in/hr Exfiltration over Wetted area

#2  Primary 103.85" 10.0'long x 43.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.13 cfs @ 18.13 hrs HW=103.03' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.13 cfs)

Primary OutFlow Max=0.00 cfs @ 1.00 hrs HW=101.00' TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond POI 1: 495 Culvert

0.0 min

for 10-Year event
0%, Lag

16,714 cf, Atten=

16,714 cf

366,516 sf, 25.57% Impervious, Inflow Depth > 0.55"

1.50cfs @ 12.45 hrs, Volume
1.50cfs @ 12.45 hrs, Volume

1.00-24.00 hrs, dt=0.04 hrs / 3

Pond POI 1: 495 Culvert

Hydrograph
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Pond 6P: Basin 6

Hydrograph
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Time span=1.00-24.00 hrs, dt=0.04 hrs, 576 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Runoff Area=16,498 sf 44.20% Impervious Runoff Depth>3.24"
Flow Length=262" Tc=1.6 min CN=80 Runoff=1.62 cfs 4,460 cf

Subcatchment 1S: Upper Site

Subcatchment2S: Stilling 2 Area Runoff Area=2,466 sf 0.00% Impervious Runoff Depth>3.74"

Tc=5.0 min CN=85 Runoff=0.25 cfs 768 cf

Subcatchment3aS: Cul-de-sac area Runoff Area=16,775 sf 67.74% Impervious Runoff Depth>3.84"
Flow Length=283" Tc=10.4 min CN=86 Runoff=1.46 cfs 5,362 cf

Subcatchment3bS: Upper Parking area Runoff Area=25,731 sf 80.02% Impervious Runoff Depth>4.37"
Flow Length=352" Tc=2.3 min CN=91 Runoff=3.22 cfs 9,371 cf

Subcatchment4S: Driveway/Back Parking Runoff Area=63,112 sf 62.49% Impervious Runoff Depth>4.05"
Flow Length=529' Tc=2.6 min CN=88 Runoff=7.42 cfs 21,296 cf

Subcatchment5S: Southwestern Runoff Area=113,375 sf 9.61% Impervious Runoff Depth>1.31"

Flow Length=596"' Tc=28.4 min CN=57 Runoff=2.06 cfs 12,404 cf
Subcatchment6S: Western site Runoff Area=56,561 sf 0.00% Impervious Runoff Depth>1.61"
Flow Length=486' Tc=18.5min CN=61 Runoff=1.58 cfs 7,577 cf

Runoff Area=71,998 sf 5.76% Impervious Runoff Depth>1.18"
Flow Length=379" Tc=15.2 min CN=55 Runoff=1.44 cfs 7,083 cf

Subcatchment7S: Lower Site

Pond 1P: Stilling Area 1 Peak Elev=133.97" Storage=480 cf Inflow=1.62 cfs 4,460 cf

Discarded=0.02 cfs 773 cf Primary=1.57 cfs 3,319 cf Outflow=1.58 cfs 4,092 cf
Pond 2P: Stilling Area 2 Peak Elev=128.49' Storage=573 cf Inflow=1.66 cfs 6,130 cf
Discarded=0.03 cfs 1,644 cf Primary=1.55 cfs 4,254 cf Outflow=1.58 cfs 5,898 cf

Pond 4P: Stilling Area 3 Peak Elev=111.93" Storage=6,210 cf Inflow=6.03 cfs 29,349 cf
Primary=2.50 cfs 11,950 cf Secondary=2.50 cfs 11,950 cf Outflow=4.99 cfs 23,900 cf

Pond 5P: Basin 5 Peak Elev=103.89" Storage=12,794 cf Inflow=8.40 cfs 33,246 cf
Discarded=0.16 cfs 6,863 cf Primary=2.68 cfs 20,384 cf Outflow=2.84 cfs 27,246 cf

Pond 6P: Basin 6 Peak Elev=103.87' Storage=13,172 cf Inflow=3.79 cfs 19,527 cf
Discarded=0.16 cfs 6,548 cf Primary=0.09 cfs 547 cf Outflow=0.24 cfs 7,095 cf

Pond POI 1: 495 Culvert Inflow=3.67 cfs 28,013 cf
Primary=3.67 cfs 28,013 cf

Total Runoff Area = 366,516 sf Runoff Volume = 68,322 cf Average Runoff Depth = 2.24"
74.43% Pervious = 272,794 sf  25.57% Impervious = 93,722 sf
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Summary for Subcatchment 1S: Upper Site

Runoff = 1.62cfs @ 12.03 hrs, Volume= 4,460 cf, Depth> 3.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 25-Year Rainfall=5.40"

Area (sf) CN __ Description

* 7,292 98 Paved driveway
354 55 Woods, Good, HSG B
7,702 61 >75% Grass cover, Good, HSG B
1,150 98  Water Surface, 0% imp, HSG B

16,498 80 Weighted Average

9,206 55.80% Pervious Area
7,292 44.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.0 100 0.0350 1.69 Sheet Flow,

Smooth surfaces n=0.011 P2=3.10"
Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.6 162 0.0482 4.46

1.6 262 Total

Subcatchment 1S: Upper Site

oo
‘

~ Typelll 2a-hr
125-Year Rainfall;5.3403"

'Runoff Area=16,498 sf

'Runoff Depth>3.24"
Flow: Length=262"
Tc=1.6 min

Flow (cfs)

T T T T T T T
15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment 2S: Stilling 2 Area Summary for Subcatchment 3aS: Cul-de-sac area
Runoff = 0.25cfs @ 12.08 hrs, Volume= 768 cf, Depth> 3.74" Runoff = 146 cfs @ 12.14 hrs, Volume= 5,362 cf, Depth> 3.84"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 25-Year Rainfall=5.40" Type Il 24-hr 25-Year Rainfall=5.40"
Area (sf) CN__ Description Area (sf) CN __ Description
880 61 >75% Grass cover, Good, HSG B * 11,363 98 Paved Area
1,586 98  Water Surface, 0% imp, HSG B 4,269 61 >75% Grass cover, Good, HSG B
2,466 85 Weighted Average 1143 55 Woods, Good, HSG B
2,466 100.00% Pervious Area 16,775 86 Weighted Average
5,412 32.26% Pervious Area
Tc Length Slope Velocity Capacity Description 11,363 67.74% Impervious Area
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
Subcatchment 2S: Stilling 2 Area 5.6 16 0.0625 0.05 Sheet Flow,
Woods: Dense underbrush n=0.800 P2=3.10"
. Hydograph 000000000 3.3 29 0.0259  0.14 Sheet Flow,
0.28 N ! [ . Grass: Short n=0.150 P2=3.10"
sl P 07 55 0.0273  1.36 Sheet Flow,
- R A R 0 Iy T M Smooth surfaces n=0.011 P2=3.10"
024 Lo . Typelll24-hr 08 183 00353 381 Shallow Concentrated Flow,
0.229 Lo 25-Year Ra‘_i nlfal|=‘5.40"' Paved Kv=20.3 fps
o021 T 10.4 283 Total
Nt o - Runoff Area=2,466 sf |
o] - 'Runoff Volume=768 cf | Subcatch:ﬁdent 3(:18: Cul-de-sac area
s . [ i T B A o ff TNty AN ] lydrograp
3 0] B - Runoff Depth>3.74" | A L S B
€ or2f’ L v IR R i =T
o - Typelll 24-hr
0.081 N T T S I I
006 ] Foo-maee 125-Year Rainfall=5.40
N 'Runoff Area=16,775 sf
002 P S ‘A4  Runoff Volume=5,362 cf |
o ' 'Runoff Depth>3.84"

Flow (cfs)

Time (hours)

Flow Length=283'
' Tc=10.4 min
- CN

Time (hours)
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Summary for Subcatchment 3bS: Upper Parking area

Runoff = 3.22cfs @ 12.04 hrs, Volume= 9,371 cf, Depth> 4.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 25-Year Rainfall=5.40"

Area (sf) CN__ Description
* 20,591 98 Paved Area
5,140 61 >75% Grass cover, Good, HSG B
25,731 91 Weighted Average
5,140 19.98% Pervious Area
20,591 80.02% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fu/ft)  (ft/sec) (cfs)
0.9 100 0.0400 1.79 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.4 97 0.0100 4.54 3.56 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior
0.7 87 0.0080 2.12 7.07 Parabolic Channel,
W=10.00' D=0.50" Area=3.3 sf Perim=10.1'
n=0.030 Earth, grassed & winding

0.3 68 0.0331 3.69

2.3 352 Total
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Subcatchment 3bS: Upper Parking area

EREEE
o Type il 24-hr-|
25-Year Rainfall=5.40"

'Runoff Depth>4.37"
Flow: Length=352"
Tc=2.3 min

Flow (cfs)

T T T T T T T T T T T
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Time (hours)
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Summary for Subcatchment 4S: Driveway/Back Parking Area

Runoff = 7.42 cfs @ 12.04 hrs, Volume= 21,296 cf, Depth> 4.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 25-Year Rainfall=5.40"

Area (sf) CN__ Description
17,248 61 >75% Grass cover, Good, HSG B
* 39,437 98 Roof and Paved Areas
6,427 98  Water Surface, 0% imp, HSG B
63,112 88 Weighted Average

23,675 37.51% Pervious Area
39,437 62.49% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
0.8 100 0.0625 2.14 Sheet Flow,

Smooth surfaces n=0.011 P2=3.10"
Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.6 150 0.0100 4.54 3.56 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior

1.2 279 0.0358 3.84

2.6 529 Total

Subcatchment 4S: Driveway/Back Parking Area

Hydrograph
B — — T T T T T
1 0 —_— 1”717”17”1”717”1”1”1”17” -
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F?urjof;f Afre%a:$3,§11§2 s:f
| | Runoff Volume=21,296 ¢f |
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Summary for Subcatchment 5S: Southwestern Site/Portion of Building

Runoff = 2.06 cfs @ 12.46 hrs, Volume= 12,404 cf, Depth> 1.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 25-Year Rainfall=5.40"

Area (sf) CN __ Description

* 10,893 98 Impervious Area
9,507 55 Woods, Good, HSG B
14,089 61 >75% Grass cover, Good, HSG B
73,906 48 Brush, Good, HSG B
4,980 98  Water Surface, 0% imp, HSG B

113,375 57 Weighted Average

102,482 90.39% Pervious Area
10,893 9.61% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
22.3 100 0.0200 0.07 Sheet Flow,

Grass: Bermuda n=0.410 P2=3.10"

Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps

Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps

Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

4.1 258 0.0310 1.06
14 113 0.0531 1.38

0.6 125 0.0560 3.55

28.4 596 Total
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Subcatchment 5S: Southwestern Site/Portion of Building Summary for Subcatchment 6S: Western site
Hydrograph

Runoff = 158 cfs @ 12.28 hrs, Volume= 7,577 cf, Depth> 1.61"

S T A S N O Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
' Type Ill 24-hr Type Il 24-hr 25-Year Rainfall=5.40"
R
3 25'Ye§r Ral‘nfall~1:5.14q Area (sf) CN__Description
‘Runoff Area=113,375 sf 20,354 61 >75% Grass cover, Good, HSG B
A LN ST 1 AN A 17,237 55 Woods, Good, HSG B
Runoff Volume=12,404 cf 12,245 48 Brush, Good, HSG B
Rur:ﬁof}f D‘ep:th‘bl_i:ili" 6,725 98 Water Surface, 0% imp, HSG B

56,561 61 Weighted Average
56,561 100.00% Pervious Area

Flow (cfs)

Tc Length Slope Velocity Capacity Description
(min) (feet) (fi/ft)  (ft/sec) (cfs)
8.7 61 0.0738 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
6.6 39 0.0641 0.10 Sheet Flow,
Grass: Bermuda n=0.410 P2=3.10"
A R 2.2 209 0.0502 1.57 Shallow Concentrated Flow, Heavy Brush
1 2 3 4 5 6 7 8 9 10 11»12 h13 14 15 16 17 18 19 20 21 22 23 24 KV=7.0fpS
Time (hours) 1.0 177 0.0396 2.98 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

18.5 486 Total

Subcatchment 6S: Western site

oo
‘

o QTyipe:IIl‘ZAft-Hr
25-Year Rainfall=5.40"

Runoff Area=56,561 sf

- Runoff Volume=7,577 cf .
Runoff Depth>1 61"
Flow Length=486'

Flow (cfs)

LA A A S B A AL SRR RN RS RARAR
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Time (hours)
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Runoff

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs

Summary for Subcatchment 7S: Lower Site

= 144 cfs @ 12.25 hrs, Volume= 7,083 cf, Depth> 1.18"

Type Ill 24-hr 25-Year Rainfall=5.40"

Area (sf) CN__ Description

*

4,146 98 Concrete Pad and Roof Area
11,009 55 Woods, Good, HSG B
19,461 61 >75% Grass cover, Good, HSG B
37,382 48 Brush, Good, HSG B

71,998 55 Weighted Average

67,852 94.24% Pervious Area
4,146 5.76% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (f/ft)  (ft/sec) (cfs)
3.9 61 0.0787 0.26 Sheet Flow,
Grass: Short n=0.150 P2=3.10"
8.1 39 0.0385 0.08 Sheet Flow,
Grass: Bermuda n=0.410 P2=3.10"
2.9 253 0.0435 1.46 Shallow Concentrated Flow, Heavy Brush
Kv=7.0 fps
0.3 26 0.0769 1.39 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
15.2 379 Total
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Subcatchment 7S: Lower Site

 Typelll 24-hr
125-Year Rainfall;5.3403"

Runoff Volume=7,083 cf
'Runoff Depth>1.18"
Flow: Length=379

Flow (cfs)

10 11

Time (hours)
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Summary for Pond 1P: Stilling Area 1

Inflow Area = 16,498 sf, 44.20% Impervious, Inflow Depth > 3.24" for 25-Year event
Inflow = 1.62cfs @ 12.03 hrs, Volume= 4,460 cf

Outflow = 1.58 cfs @ 12.04 hrs, Volume= 4,092 cf, Atten=2%, Lag= 0.8 min
Discarded = 0.02cfs @ 12.04 hrs, Volume= 773 cf

Primary = 157 cfs @ 12.04 hrs, Volume= 3,319 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=133.97' @ 12.04 hrs Surf.Area= 679 sf Storage= 480 cf

Plug-Flow detention time= 58.4 min calculated for 4,085 cf (92% of inflow)
Center-of-Mass det. time= 17.0 min ( 831.3 - 814.4)

Volume Invert Avail.Storage  Storage Description

#1 133.00 1,407 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sg-ft) (cubic-feet) (cubic-feet) (sq-ft)

133.00 326 0 0 326

134.00 690 497 497 698

135.00 1,150 910 1,407 1,171
Device Routing Invert Qutlet Devices

#1  Primary 133.80' 8.0'long x 15.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 133.00" 1.020 in/hr Exfiltration over Surface area
gs,carded OutFlow Max=0.02 cfs @ 12.04 hrs HW=133.97' (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=1.54 cfs @ 12.04 hrs HW=133.97' TW=111.79' (Dynamic Tailwater)
% -1=Broad-Crested Rectangular Weir (Weir Controls 1.54 cfs @ 1.12 fps)
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Pond 1P: Stilling Area 1

Hydrograph
el | R,
- 158cfs | Inflow Area=16,498 sf | |35

Peak Elev=133.97"
S:to:rag e=480 cif

Flow (cfs)
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Summary for Pond 2P: Stilling Area 2

Inflow Area = 19,241 sf, 59.06% Impervious, Inflow Depth > 3.82" for 25-Year event
Inflow = 1.66cfs @ 12.13 hrs, Volume= 6,130 cf

Outflow = 1.58cfs @ 12.17 hrs, Volume= 5,898 cf, Atten=5%, Lag= 2.3 min
Discarded = 0.03cfs @ 12.17 hrs, Volume= 1,644 cf

Primary = 1.55cfs @ 12.17 hrs, Volume= 4,254 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=128.49' @ 12.17 hrs Surf.Area= 1,301 sf Storage= 573 cf

Plug-Flow detention time= 38.5 min calculated for 5,888 cf (96% of inflow)
Center-of-Mass det. time= 17.1 min ( 821.5 - 804.4)

Volume Invert Avail.Storage  Storage Description

#1 128.00 1,312 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sg-ft) (cubic-feet) (cubic-feet) (sq-ft)

128.00 1,055 0 0 1,055

129.00 1,587 1,312 1,312 1,602
Device Routing Invert Outlet Devices

#1  Primary 128.25" 5.0'long x 190.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 128.00" 1.020 in/hr Exfiltration over Wetted area

glscarded OutFlow Max=0.03 cfs @ 12.17 hrs HW=128.49' (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.03 cfs)

Primary OutFlow Max=1.53 cfs @ 12.17 hrs HW=128.49' TW=111.92' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 1.53 cfs @ 1.30 fps)
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Pond 2P: Stilling Area 2
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Summary for Pond 4P: Stilling Area 3

Inflow Area =

Inflow = 6.03cfs @ 12.05 hrs, Volume=
Outflow = 499 cfs @ 12.13 hrs, Volume=
Primary = 250cfs @ 12.13 hrs, Volume=
Secondary = 250cfs @ 12.13 hrs, Volume=

174,845 sf, 28.68% Impervious, Inflow Depth > 2.01" for 25-Year event

29,349 cf
23,900 cf, Atten=17%, Lag=5.0 min
11,950 cf
11,950 cf
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Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=111.93' @ 12.13 hrs Surf.Area= 4,018 sf Storage= 6,210 cf

Plug-Flow detention time= 110.2 min calculated for 23,900 cf (81% of inflow)
Center-of-Mass det. time= 39.3 min ( 868.6 - 829.4)

Volume Invert Avail.Storage  Storage Description

#1 110.00 11,027 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

110.00 2,448 0 0

111.00 3,235 2,842 2,842

112.00 4,078 3,657 6,498

113.00 4,980 4,529 11,027
Device Routing Invert _Outlet Devices

#1  Primary 111.72" 24.0" x 24.0" Horiz. Grate C=0.600

Limited to weir flow at low heads
#2  Secondary 111.72" 24.0" x 24.0" Horiz. Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=2.44 cfs @ 12.13 hrs HW=111.93' TW=103.29' (Dynamic Tailwater)
1=Grate (Weir Controls 2.44 cfs @ 1.48 fps)

econdary OutFlow Max=2.44 cfs @ 12.13 hrs HW=111.93' TW=101.36' (Dynamic Tailwater)
2=Grate (Weir Controls 2.44 cfs @ 1.48 fps)

Pond 4P: Stilling Area 3
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Summary for Pond 5P: Basin 5

Inflow Area = 237,957 sf, 37.64% Impervious, Inflow Depth > 1.68" for 25-Year event
Inflow = 8.40 cfs @ 12.07 hrs, Volume= 33,246 cf

Outflow = 2.84cfs @ 12.51 hrs, Volume= 27,246 cf, Atten=66%, Lag=26.5 min
Discarded = 0.16 cfs @ 12.51 hrs, Volume= 6,863 cf

Primary = 2.68cfs @ 12.51 hrs, Volume= 20,384 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=103.89' @ 12.51 hrs Surf.Area= 6,613 sf Storage= 12,794 cf

Plug-Flow detention time= 151.0 min calculated for 27,199 cf (82% of inflow)
Center-of-Mass det. time= 79.6 min ( 899.1 - 819.4)

Volume Invert Avail.Storage  Storage Description

#1 101.00 21,055 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sg-ft) (cubic-feet) (cubic-feet) (sq-ft)

101.00 2,700 0 0 2,700

102.00 3,510 3,096 3,096 3,634

103.00 5,343 4,395 7,491 5,382

104.00 6,781 6,048 13,538 6,846

105.00 8,276 7,516 21,055 8,372
Device Routing Invert _Qutlet Devices

#1  Primary 103.75" 10.0'long x 80.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 101.00" 1.020 in/hr Exfiltration over Wetted area
#3  Primary 102.60' 8.0" Round Culvert
L=30.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 102.60' / 102.10' S=0.0167 '/* Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

gscarded OutFlow Max=0.16 cfs @ 12.51 hrs HW=103.89' (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.16 cfs)

Primary OutFlow Max=2.67 cfs @ 12.51 hrs HW=103.89' TW=0.00' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 1.38 cfs @ 1.00 fps)
3=Culvert (Inlet Controls 1.30 cfs @ 3.71 fps)
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Pond 5P: Basin 5
Hydrograph
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Summary for Pond 6P: Basin 6

Inflow Area = 56,561 sf, 0.00% Impervious, Inflow Depth > 4.14" for 25-Year event
Inflow = 3.79cfs @ 12.26 hrs, Volume= 19,527 cf

Outflow = 0.24 cfs @ 16.90 hrs, Volume= 7,095 cf, Atten=94%, Lag=277.9 min
Discarded = 0.16 cfs @ 16.90 hrs, Volume= 6,548 cf

Primary = 0.09cfs @ 16.90 hrs, Volume= 547 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=103.87' @ 16.90 hrs Surf.Area= 6,536 sf Storage= 13,172 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 210.4 min ( 1,081.8 - 871.4)

Volume Invert Avail.Storage  Storage Description

#1 101.00 21,468 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sqg-ft) (cubic-feet) (cubic-feet) (sq-ft)

101.00 2,767 0 0 2,767

102.00 4,002 3,366 3,366 4,019

103.00 5,320 4,645 8,011 5,359

104.00 6,725 6,009 14,020 6,790

105.00 8,195 7,448 21,468 8,292
Device Routing Invert _Qutlet Devices

#1  Discarded 101.00" 1.020 in/hr Exfiltration over Wetted area

#2  Primary 103.85" 10.0'long x 43.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.16 cfs @ 16.90 hrs HW=103.87' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.16 cfs)

Primary OutFlow Max=0.09 cfs @ 16.90 hrs HW=103.87' TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 0.09 cfs @ 0.40 fps)
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Flow (cfs)

Pond 6P: Basin 6
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Summary for Pond POI 1: 495 Culvert

Inflow Area = 366,516 sf, 25.57% Impervious, Inflow Depth > 0.92" for 25-Year event
Inflow = 3.67cfs @ 12.49 hrs, Volume= 28,013 cf
Primary = 3.67cfs @ 12.49 hrs, Volume= 28,013 cf, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3

Pond POI 1: 495 Culvert

reézsee,sm s}f

Flow (cfs)

Time (hours)
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Time span=1.00-24.00 hrs, dt=0.04 hrs, 576 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Runoff Area=16,498 sf 44.20% Impervious Runoff Depth>4.23"
Flow Length=262" Tc=1.6 min CN=80 Runoff=2.10 cfs 5,822 cf

Subcatchment 1S: Upper Site

Subcatchment 2S: Stilling 2 Area Runoff Area=2,466 sf 0.00% Impervious Runoff Depth>4.77"

Tc=5.0 min CN=85 Runoff=0.32 cfs 981 cf

Subcatchment3aS: Cul-de-sac area Runoff Area=16,775 sf 67.74% Impervious Runoff Depth>4.88"
Flow Length=283" Tc=10.4 min CN=86 Runoff=1.84 cfs 6,820 cf

Subcatchment3bS: Upper Parking area Runoff Area=25,731 sf 80.02% Impervious Runoff Depth>5.45"
Flow Length=352" Tc=2.3 min CN=91 Runoff=3.96 cfs 11,679 cf

Subcatchment4S: Driveway/Back Parking Runoff Area=63,112 sf 62.49% Impervious Runoff Depth>5.11"
Flow Length=529" Tc=2.6 min CN=88 Runoff=9.25 cfs 26,862 cf

Subcatchment5S: Southwestern Runoff Area=113,375 sf 9.61% Impervious Runoff Depth>1.97"
Flow Length=596"' Tc=28.4 min CN=57 Runoff=3.28 cfs 18,633 cf

Runoff Area=56,561 sf 0.00% Impervious Runoff Depth>2.34"
Flow Length=486" Tc=18.5min CN=61 Runoff=2.38 cfs 11,014 cf

Subcatchment6S: Western site

Runoff Area=71,998 sf 5.76% Impervious Runoff Depth>1.81"
Flow Length=379"' Tc=15.2 min CN=55 Runoff=2.38 cfs 10,835 cf

Subcatchment7S: Lower Site
Pond 1P: Stilling Area 1 Peak Elev=134.01' Storage=503 cf Inflow=2.10 cfs 5,822 cf
Discarded=0.02 cfs 812 cf Primary=2.04 cfs 4,641 cf Outflow=2.06 cfs 5,453 cf

Pond 2P: Stilling Area 2 Peak Elev=128.53' Storage=626 cf Inflow=2.09 cfs 7,801 cf
Discarded=0.03 cfs 1,727 c¢f Primary=1.97 cfs 5,802 cf Outflow=2.00 cfs 7,530 cf

Pond 4P: Stilling Area 3 Peak Elev=111.99' Storage=6,476 cf Inflow=7.95 cfs 40,754 cf
Primary=3.77 cfs 17,646 cf Secondary=3.77 cfs 17,646 cf Outflow=7.53 cfs 35,292 cf

Pond 5P: Basin 5 Peak Elev=104.05" Storage=13,883 cf Inflow=12.73 cfs 44,508 cf
Discarded=0.16 cfs 7,254 cf Primary=5.83 cfs 31,037 cf Outflow=6.00 cfs 38,290 cf

Pond 6P: Basin 6 Peak Elev=103.97' Storage=13,816 cf Inflow=5.47 cfs 28,660 cf
Discarded=0.16 cfs 6,915 cf Primary=1.11 cfs 8,830 cf Outflow=1.27 cfs 15,746 cf

Pond POI 1: 495 Culvert Inflow=8.10 cfs 50,702 cf
Primary=8.10 cfs 50,702 cf

Total Runoff Area = 366,516 sf Runoff Volume = 92,646 cf Average Runoff Depth = 3.03"
74.43% Pervious = 272,794 sf  25.57% Impervious = 93,722 sf
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Summary for Subcatchment 1S: Upper Site Summary for Subcatchment 2S: Stilling 2 Area
Runoff = 2.10cfs @ 12.03 hrs, Volume= 5,822 cf, Depth> 4.23" Runoff = 0.32cfs @ 12.07 hrs, Volume= 981 cf, Depth> 4.77"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 100-Year Rainfall=6.50" Type Il 24-hr 100-Year Rainfall=6.50"
Area (sf) CN__ Description Area (sf) CN __ Description
* 7,292 98 Paved driveway 880 61 >75% Grass cover, Good, HSG B
354 55 Woods, Good, HSG B 1,586 98  Water Surface, 0% imp, HSG B
7,702 61 >75% Grass cover, Good, HSG B 2,466 85 Weighted Average
1,150 98 Water Surface, 0% imp, HSG B 2,466 100.00% Pervious Area
16,498 80 Weighted Average
9,206 55.80% Pervious Area Tc Length Slope Velocity Capacity Description
7,292 44.20% Impervious Area (min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (fuft) (fsec) (cfs) Subcatchment 2S: Stilling 2 Area
1.0 100 0.0350 1.69 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10" Hydrograph

0.6 162 0.0482 4.46 Shallow Concentrated Flow, | A i L]

Paved Kv=20.3 fps 034" JR R A O
0.323 d ! | | |
16 262 Total 1 ’(”T’T’r”r”l"ype1ﬂ24 hr"
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Runoff =

Summary for Subcatchment 3aS: Cul-de-sac area

1.84cfs@ 12.14 hrs, Volume= 6,820 cf, Depth> 4.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 100-Year Rainfall=6.50"

Area (sf) CN__ Description
* 11,363 98 Paved Area
4,269 61 >75% Grass cover, Good, HSG B
1,143 55 Woods, Good, HSG B
16,775 86 Weighted Average
5,412 32.26% Pervious Area
11,363 67.74% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.6 16 0.0625 0.05 Sheet Flow,
Woods: Dense underbrush n=0.800 P2=3.10"
3.3 29 0.0259 0.14 Sheet Flow,
Grass: Short n=0.150 P2=3.10"
0.7 55 0.0273 1.36 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
0.8 183 0.0353 3.81 Shallow Concentrated Flow,
Paved Kv=20.3 fps
10.4 283 Total

Subcatchment 3aS: Cul-de-sac area

Flow (cfs)
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Summary for Subcatchment 3bS: Upper Parking area

3.96 cfs @ 12.04 hrs, Volume= 11,679 cf, Depth> 5.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 100-Year Rainfall=6.50"

Area (sf) CN__ Description
* 20,591 98 Paved Area
5,140 61 >75% Grass cover, Good, HSG B
25,731 91 Weighted Average
5,140 19.98% Pervious Area
20,591 80.02% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
0.9 100 0.0400 1.79 Sheet Flow,
Smooth surfaces n=0.011 P2=3.10"
0.3 68 0.0331 3.69 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.4 97 0.0100 4.54 3.56 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior
0.7 87 0.0080 2.12 7.07 Parabolic Channel,

W=10.00' D=0.50" Area=3.3 sf Perim=10.1'
n=0.030 Earth, grassed & winding

2.3 352

Total
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Subcatchment 3bS: Upper Parking area Summary for Subcatchment 4S: Driveway/Back Parking Area
Hydrograph
— —— — B Runoff = 9.25cfs @ 12.04 hrs, Volume= 26,862 cf, Depth> 5.11"
Lo : Lo I

i el Bl Rl Bl Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs

”r"r"rﬂlﬂflfﬂlﬂ*l***l**@l T 1=
“1 e 7—‘ o ' Type Ill 24-hr Type Ill 24-hr 100-Year Rainfall=6.50"
! ! ! ! ! ! ! ! ! ! ! ! ! ! | ! L ! ! ! o
|y Lo0-Year Rainfall=6.50 Area(s) CN _Descrpion
J1 [ _ RunoffArea=25731sf | . 17248 61" >75% Grass cover, Good, HSG B
[ e T  Din | , oof and Paved Areas
|| RunoffVolume=11,679 cf 6.427 98 Water Surface, 0% imp, HSG B
g onon ' Runoff Depth>5.45" 63,112 88 Weighted Average
z e e e 23,675 37.51% Perviogs Area
i e [ 39,437 62.49% Impervious Area
3 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Tc Length Slope Velocity Capacity Description
SN S S S IO I I (min) __(feet) _ (ft/ft) _(ftisec) (cfs)
i i i i i i i i i i i 0.8 100 0.0625 2.14 Sheet Flow,
L . Smooth surfaces n=0.011 P2=3.10"
e Lo 1.2 279 0.0358 3.84 Shallow Concentrated Flow,
L Paved Kv=20.3 fps
0.6 150 0.0100 4.54 3.56 Pipe Channel,

12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior

Time (hours)

2.6 529 Total

Subcatchment 4S: Driveway/Back Parking Area
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Summary for Subcatchment 5S: Southwestern Site/Portion of Building

Runoff = 3.28cfs @ 12.44 hrs, Volume= 18,633 cf, Depth> 1.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 100-Year Rainfall=6.50"

Area (sf) CN__ Description
* 10,893 98 Impervious Area
9,507 55 Woods, Good, HSG B
14,089 61 >75% Grass cover, Good, HSG B
73,906 48 Brush, Good, HSG B
4,980 98 Water Surface, 0% imp, HSG B
113,375 57 Weighted Average

102,482 90.39% Pervious Area
10,893 9.61% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
22.3 100 0.0200 0.07 Sheet Flow,

Grass: Bermuda n=0.410 P2=3.10"

Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps

Shallow Concentrated Flow, Heavy Brush
Kv= 6.0 fps

Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

4.1 258 0.0310 1.06

1.4 113 0.0531 1.38

0.6 125 0.0560 3.55

28.4 596 Total
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Subcatchment 5S: Southwestern Site/Portion of Building

Hydrograph
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Summary for Subcatchment 6S: Western site

Runoff = 2.38cfs @ 12.27 hrs, Volume= 11,014 cf, Depth> 2.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Ill 24-hr 100-Year Rainfall=6.50"

Area (sf) CN__ Description
20,354 61 >75% Grass cover, Good, HSG B
17,237 55 Woods, Good, HSG B
12,245 48 Brush, Good, HSG B
6,725 98  Water Surface, 0% imp, HSG B
56,561 61 Weighted Average
56,561 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fi/ft)  (ft/sec) (cfs)
8.7 61 0.0738 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
6.6 39 0.0641 0.10 Sheet Flow,
Grass: Bermuda n=0.410 P2=3.10"
Shallow Concentrated Flow, Heavy Brush
Kv=7.0 fps
Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

2.2 209 0.0502 1.57

1.0 177 0.0396 2.98

18.5 486 Total

Subcatchment 6S: Western site

B L
! - Typelll 24-hr
+~100-Year Rainfall=6.50"
F?urjof;f Are%’:l::56,§56§1 S:f
Runoff Volume=11,014 cf
~ Runoff Depth>2.34"
! - Flow Length=486'

Flow (cfs)

- Tc=18.5min

T
1 2 3 4 5 6 7 8 9 10 11
Time (hours)
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Summary for Subcatchment 7S: Lower Site

Runoff = 2.38cfs @ 12.23 hrs, Volume= 10,835 cf, Depth> 1.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs
Type Il 24-hr 100-Year Rainfall=6.50"

Area (sf) CN __ Description

* 4,146 98 Concrete Pad and Roof Area
11,009 55 Woods, Good, HSG B
19,461 61 >75% Grass cover, Good, HSG B
37,382 48 Brush, Good, HSG B

71,998 55 Weighted Average

67,852 94.24% Pervious Area
4,146 5.76% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.9 61 0.0787 0.26 Sheet Flow,
Grass: Short n=0.150 P2=3.10"
8.1 39 0.0385 0.08 Sheet Flow,

Grass: Bermuda n=0.410 P2=3.10"

Shallow Concentrated Flow, Heavy Brush
Kv=7.0 fps

Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

2.9 253 0.0435 1.46

0.3 26 0.0769 1.39

15.2 379 Total
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Subcatchment 7S: Lower Site

Hydrograph
T T

R

Type lll 24-hr

 Runoff Area=71,998 sf
Runoff Volume=10,835 cf
~ Runoff Depth>1.81"

Flow (cfs)

1 2 3 4 5 6 7 8 9 10 11 1‘2 1‘3 1‘4 1‘5 1‘6 1‘7 1‘8 1‘9 Zb 2‘1 2‘2 2‘3 2‘4
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Summary for Pond 1P: Stilling Area 1

Inflow Area = 16,498 sf, 44.20% Impervious, Inflow Depth > 4.23" for 100-Year event
Inflow = 2.10cfs @ 12.03 hrs, Volume= 5,822 cf
Outflow = 2.06 cfs @ 12.04 hrs, Volume= 5,453 cf, Atten=2%, Lag= 0.8 min
Discarded = 0.02cfs @ 12.04 hrs, Volume= 812 cf
Primary = 2.04cfs @ 12.04 hrs, Volume= 4,641 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=134.01' @ 12.04 hrs Surf.Area= 693 sf Storage= 503 cf

Plug-Flow detention time= 48.9 min calculated for 5,453 cf (94% of inflow)
Center-of-Mass det. time= 15.0 min ( 821.8 - 806.8 )

Volume Invert Avail.Storage  Storage Description

#1 133.00 1,407 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sg-ft) (cubic-feet) (cubic-feet) (sq-ft)

133.00 326 0 0 326

134.00 690 497 497 698

135.00 1,150 910 1,407 1,171
Device Routing Invert Outlet Devices

#1  Primary 133.80" 8.0'long x 15.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 133.00" 1.020 in/hr Exfiltration over Surface area
gs,carded OutFlow Max=0.02 cfs @ 12.04 hrs HW=134.01' (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.02 cfs)

Primary OutFlow Max=2.02 cfs @ 12.04 hrs HW=134.01' TW=111.98' (Dynamic Tailwater)
%-1=Broad-Crested Rectangular Weir (Weir Controls 2.02 cfs @ 1.22 fps)
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Pond 1P: Stilling Area 1
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Summary for Pond 2P: Stilling Area 2

Inflow Area = 19,241 sf, 59.06% Impervious, Inflow Depth > 4.87" for 100-Year event
Inflow = 2.09cfs @ 12.13 hrs, Volume= 7,801 cf
Outflow = 2.00cfs @ 12.17 hrs, Volume= 7,530 cf, Atten=4%, Lag= 2.2 min
Discarded = 0.03cfs @ 12.17 hrs, Volume= 1,727 cf
Primary = 197 cfs @ 12.17 hrs, Volume= 5,802 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=128.53' @ 12.17 hrs Surf.Area= 1,322 sf Storage= 626 cf

Plug-Flow detention time= 32.8 min calculated for 7,530 cf (97% of inflow)
Center-of-Mass det. time= 12.6 min ( 810.4 - 797.7)

Volume Invert Avail.Storage  Storage Description

#1 128.00 1,312 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sg-ft) (cubic-feet) (cubic-feet) (sq-ft)

128.00 1,055 0 0 1,055

129.00 1,587 1,312 1,312 1,602
Device Routing Invert Outlet Devices

#1  Primary 128.25' 5.0'long x 190.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 128.00" 1.020 in/hr Exfiltration over Wetted area

glscarded OutFlow Max=0.03 cfs @ 12.17 hrs HW=128.53' (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.03 cfs)

Primary OutFlow Max=1.95 cfs @ 12.17 hrs HW=128.53' TW=111.97' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 1.95 cfs @ 1.41 fps)
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Pond 2P: Stilling Area 2
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Summary for Pond 4P: Stilling Area 3

Inflow Area = 174,845 sf, 28.68% Impervious, Inflow Depth > 2.80" for 100-Year event
Inflow = 7.95cfs @ 12.05 hrs, Volume= 40,754 cf
Outflow = 753 cfs @ 12.08 hrs, Volume= 35,292 cf, Atten=5%, Lag=2.1 min
Primary = 3.77 cfs @ 12.08 hrs, Volume= 17,646 cf
Secondary = 3.77cfs @ 12.08 hrs, Volume= 17,646 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=111.99' @ 12.08 hrs Surf.Area= 4,073 sf Storage= 6,476 cf

Plug-Flow detention time= 87.9 min calculated for 35,292 cf (87% of inflow)
Center-of-Mass det. time= 30.6 min ( 857.1 - 826.5)

Volume Invert Avail.Storage  Storage Description

#1 110.00 11,027 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

110.00 2,448 0 0

111.00 3,235 2,842 2,842

112.00 4,078 3,657 6,498

113.00 4,980 4,529 11,027
Device Routing Invert _Outlet Devices

#1  Primary 111.72" 24.0" x 24.0" Horiz. Grate C= 0.600

Limited to weir flow at low heads
#2  Secondary 111.72" 24.0" x 24.0" Horiz. Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=3.74 cfs @ 12.08 hrs HW=111.99' TW=103.69' (Dynamic Tailwater)
1=Grate (Weir Controls 3.74 cfs @ 1.71 fps)

econdary OutFlow Max=3.74 cfs @ 12.08 hrs HW=111.99' TW=101.67" (Dynamic Tailwater)
2=Grate (Weir Controls 3.74 cfs @ 1.71 fps)
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Pond 4P: Stilling Area 3
Hydrograph
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Summary for Pond 5P: Basin 5

Inflow Area = 237,957 sf, 37.64% Impervious, Inflow Depth > 2.24" for 100-Year event
Inflow = 12.73 cfs @ 12.05 hrs, Volume= 44,508 cf

Outflow = 6.00 cfs @ 12.30 hrs, Volume= 38,290 cf, Atten=53%, Lag=15.3 min
Discarded = 0.16 cfs @ 12.30 hrs, Volume= 7,254 cf

Primary = 5.83cfs @ 12.30 hrs, Volume= 31,037 cf

Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev=104.05' @ 12.30 hrs Surf.Area= 6,853 sf Storage= 13,883 cf

Plug-Flow detention time= 125.2 min calculated for 38,224 cf (86% of inflow)
Center-of-Mass det. time= 65.1 min ( 878.9 - 813.9)

Volume Invert Avail.Storage  Storage Description

#1 101.00 21,055 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (sg-ft) (cubic-feet) (cubic-feet) (sq-ft)

101.00 2,700 0 0 2,700

102.00 3,510 3,096 3,096 3,634

103.00 5,343 4,395 7,491 5,382

104.00 6,781 6,048 13,538 6,846

105.00 8,276 7,516 21,055 8,372
Device Routing Invert _Qutlet Devices

#1  Primary 103.75" 10.0'long x 80.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Discarded 101.00" 1.020 in/hr Exfiltration over Wetted area
#3  Primary 102.60' 8.0" Round Culvert
L=30.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 102.60' / 102.10' S=0.0167 '/* Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

iscarded OutFlow Max=0.16 cfs @ 12.30 hrs HW=104.05" (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.16 cfs)

Primary OutFlow Max=5.82 cfs @ 12.30 hrs HW=104.05" TW=0.00' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 4.41 cfs @ 1.47 fps)
3=Culvert (Inlet Controls 1.40 cfs @ 4.02 fps)
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Pond 5P: Basin 5 Summary for Pond 6P: Basin 6
Hydrograph |
B R B B R R R B Inflow Area = 56,561 sf, 0.00% Impervious, Inflow Depth > 6.08" for 100-Year event
! ! ! S I e U S E S = Inflow Inflow = 5.47 cfs @ 12.27 hrs, Volume= 28,660 cf
| | | R £ outflow Outflow = 1.27cfs @ 13.16 hrs, Volume= 15,746 cf, Atten=77%, Lag= 53.4 min
41 i | mierWfATe‘a:??;T ,95:‘7 Sif’ = Emf.s,ed Discarded = 0.16 cfs @ 13.16 hrs, Volume= 6,915 cf
i3] " Peak Elev=104.05 Primary = 1.1l cfs @ 13.16 hrs, Volume= 8,830 cf
12 cdeibnn L Storage=13,883 cf - Routing by Dyn-Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.04 hrs / 3
19 B N —————Y—MSMS————__———— Peak Elev=103.97' @ 13.16 hrs Surf.Area= 6,680 sf Storage= 13,816 cf
104 S N S S O
o] [ S R R S R B S R Plug-Flow detention time= 226.9 min calculated for 15,718 cf (55% of inflow)
2 g | R Center-of-Mass det. time= 112.4 min ( 972.3 - 859.9)
é ;: e e T A e Volume Invert Avail.Storage _Storage Description
E 3’"(’;’"3”’3"3’"3”’3”%"3"’3" #1 101.00 21,468 cf Custom Stage Data (Conic)Listed below (Recalc)
R // Ll”i”,i,,i,”i”,i”%”i,”i” Elevation Surf.Area Inc.Store Cum.Store Wet.Area
3T /A ///////// T (feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
| el WD) ey 102,00 4002 3306 3360 4019
14 4 - ’ y 3 3
gV 777777777 103.00 5,320 4,645 8,011 5,359
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 104.00 6,725 6,009 14,020 6,790
Time (hours) 105.00 8,195 7,448 21,468 8,292
Device Routing Invert _Qutlet Devices
#1  Discarded 101.00" 1.020 in/hr Exfiltration over Wetted area
#2  Primary 103.85" 10.0'long x 43.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Discarded OutFlow Max=0.16 cfs @ 13.16 hrs HW=103.97' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.16 cfs)

Primary OutFlow Max=1.11 cfs @ 13.16 hrs HW=103.97' TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 1.11 cfs @ 0.93 fps)
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Summary for Pond POI 1: 495 Culvert

for 100-Year event

366,516 sf, 25.57% Impervious, Inflow Depth > 1.66"

0.0 min

= 0%, Lag=

50,702 cf
50,702 cf, Atten

8.10cfs @ 12.28 hrs, Volume:
8.10cfs @ 12.28 hrs, Volume:

1.00-24.00 hrs, dt=0.04 hrs / 3

Routing by Dyn-Stor-Ind method, Time Span

Pond POI 1: 495 Culvert
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Pond 6P: Basin 6
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Wingate Residences Haverhill
Recharge Calculation

Required Recharge

Area Summary

Area (SF)*
Existing Impervious 3,241
Proposed Impervious 114,590
Required Recharge Area (Proposed -
Existing) 111,349

* Areas calculated in HydroCAD

Note: Site consists of both HSG B and C soils; therefore, HSG B will be used to
calculate the required recharge volume, providing a more conservative value.

Hydrologic Soil Group Summary

Group Target Depth Factor (in) Area (SF)
A 0.6 0
B 0.35 111,349
C 0.25 0
D 0.1 0

Required Recharge (Rv) Calculation:

Rv = Target Depth Factor x A Impervious Area
Rv = 0.35 x (1/12) x 111,349
Rv = 3,248 CF

Proposed Recharge Summary

Detailed calculations included on following pages

Location Volume (CF)
Large Stormwater Basin (5P) 5,379
Large Stormwater Basin (6P) 13,177
Total 18,556
Rv = 3,248
Provided recharge = 18,556

Recharge Requirement is met.

CF
CF



Proposed Recharge

Large Stormwater Basin (Pond 5P)

Bottom of Basin elevation 101.00 FT
Culvert elevation 102.60 FT
Storage Height 160 FT
Area @ Bottom of Basin 2,700 SF
Area @ Culvert 4,024 SF
Storage Area = (2,700 SF + 4,024 SF) /2 = 3,362 SF
Storage Volume = Storage height x Storage Area = 5379 CF
Large Stormwater Basin (Pond 6P)

Bottom of Basin elevation 101.00 FT
Weir elevation 103.85 FT
Storage Height 285 FT
Area @ Bottom of Basin 2,767 SF
Area @ Weir 6,480 SF
Storage Area = (2,767 SF + 6,480 SF) /2 = 4,624 SF
Storage Volume = Storage height x Storage Area = 13,177 CF




Wingate at Haverhill
Drawdown Calculation

-- Maximum drawdown time is 72 hours --
Time to drawdown calculation

Time = Rv
k * bottom area

where,
Rv = storage volume
k= saturated hydraulic conductivity rate

bottom area = average surface storage area of recharge structure

Proposed Storage Drawdown Calcuations

Large Stormwater Basin (5P)

Net storage volume 5,379 CF

Bottom area 2,700 SF

k 1.02 in/hr * * Rawl's Rate for sandy loam
Time = 23.44 hours

Proposed drawdown time is acceptable.

Large Stormwater Basin (6P)

Net storage volume 13,177 CF

Bottom area 2,767 SF

k 1.02 in/hr * * Rawl's Rate for sandy loam
Time = 56.03 hours

Proposed drawdown time is acceptable.







Wingate Residences Haverhill
Water Quality Volume

Standard 4 Water Quality

As stated in the Stormwater Handbook, the required water quality volume equals 0.5 inches of runoff
times the total impervious area of the post-development site.

Proposed Impervious Area 114,590 SF

Req'd Water Quality Volume
114,590sf x 0.5" x 1Y12"'= 4,775 CF

Provided Recharge Volume = 18,556 CF

WQV Requirement is met.






INSTRUCTIONS:

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Version 1, Automated: Mar. 4, 2008

Location: |All Treatment Trains
B C D E F
TSS Removal Starting TSS Amount Remaining
1 1
BMP Rate Load* Removed (C*D) Load (D-E)
)
&)
_GC) Street Sweeping - 5% 0.05 1.00 0.05 0.95
T )
S f Deep Sump and Hooded
O O Catch Basin 0.25 0.95 0.24 0.71
£ =
S c
o ) Infiltration Basin 0.80 0.71 0.57 0.14
) =
n o
= 8 0.00 0.14 0.00 0.14
'©
O
0.00 0.14 0.00 0.14
Separate Form Needs to
be Completed for Each
Total TSS Removal = 86% Outlet or BMP Train

Project:
Prepared By:
Date:

Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1

Wingate Residences

Alyssa Peck

4/7/2016

*Equals remaining load from previous BMP (E)

which enters the BMP

Mass. Dept. of Environmental Protection
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Long Term Pollution Prevention Plan
Wingate Residences Haverhill

To meet the requirements of Standard 4 of the Massachusetts Stormwater Handbook, this Long
Term Pollution Prevention Plan is provided to identify the proper procedures of practices for
source control and pollution prevention.

Storage and Handling of Oil and other Hazardous Materials

No oil or other hazardous materials will be stored at this site.

De-icing & Snow Disposal

The Owner will utilize salt and sand to treat the paved surfaces and sidewalks. No salt will be
stored on site. Snow storage will consist of pushing the snow towards grassed areas off the
paved areas.

Vehicle Storage and Washing

No vehicles will be stored or washed at this site.

Landscaping

The property will be maintained by a landscaper selected by the Owner. Fertilizer may be used
on site; however, no fertilizer will be stored.

Pet Waste Management

It is not expected that pets will be accessing the facility; therefore, it is not necessary to design to
manage pet waste.

Septic System

Wastewater generated on site will be directed to the City’s sewer system. No septic is proposed
on-site.

Operation and Maintenance of Stormwater Control Structures

Included within this Appendix is the Operation and Maintenance plan for this site.

The Owner will be responsible for the implementation of the plans. Additional details will be
provided in a final combined plan, which will incorporate the requirements of the following:

e Stormwater Operation and Maintenance Plan
e Long Term Pollution Prevention Plan



In addition to the basic components described above, additional Best Management Practices
(BMPs) and Good Housekeeping measures will be provided.

Z:\MA-Foxboro-Projects\Haverhil\Wingate at Haverhill-xxxxxxxx\Stormwater\Report\Working Files\Wingate LTPPP.doc



Construction Period Pollution Prevention and
Erosion and Sedimentation Control Plan

SECTION 1: Introduction

The project consists of construction of a new assisted living facility in Haverhill, MA. The site
is currently owned by the McGirr Family Trust (Map 630, Block 2). The site will be purchased
by WHC Haverhill AL, LLC in March 2016. The project site is adjacent to an existing nursing
home. The work includes clearing and grubbing, construction of the new assisted living facility,
full-depth pavement construction, new granite curb, new closed drainage system, swales, and
stormwater basins, new cement concrete sidewalk, pavement markings, signage, plantings, and
other incidental work.

As part of this project, this “Construction Period Pollution Prevention and Erosion and

Sedimentation Control Plan” has been created to insure that no disturbance to the wetland
resource is created during the construction of these repairs.

SECTION 2: Construction Period Pollution Prevention Measures

Best Management Practices (BMPs) will be utilized as Construction Period Pollution Prevention
Measures to reduce potential pollutants and prevent any off-site discharge. The objectives of the
BMPs for construction activity are to minimize the disturbed areas, stabilize any disturbed areas,
control the site perimeter and retain sediment. Both erosion and sedimentation controls and non-
stormwater best management measures will be used to minimize site disturbance and ensure
compliance with the performance standards of the Wetlands Protection Act (WPA) and
MassDEP Stormwater Standards. Measures will be taken to minimize the area disturbed by
construction activities to reduce the potential for soil erosion and stormwater pollution problems.
In addition, good housekeeping measures will be followed for the day-to-day operation of the
construction site under the control of the contractor to minimize the impact of construction. This
section describes the control practices that will be in place during construction activities. All
recommended control practices will comply with the standards set in the MassDEP Stormwater
Handbook.

2.1 Minimize Disturbed Area and Protect Natural Features and Soil

In order to minimize disturbed areas, all work will be completed within well-defined work limits.
These work limits are shown on the site plans included with this submission. The Contractor
shall not disturb native vegetation in the undisturbed wetland area without prior approval from
the Engineer. The Contractor will be responsible to make sure that all workers know the proper
work limits and do not extend their work into the undisturbed areas. The protective measures are
described in more detail in the following sections.



2.2  Control Stormwater Flowing onto and through the project

The Contractor will be required to install straw wattles and silt fence between the work area and
the wetland resource area.

2.3 Stabilize Soils

The Contractor shall limit the area of land which is exposed and free from vegetation during the
project. The soils will be exposed for no longer that one week.

2.4  Proper storage and cover of any stockpiles

The location of the Contractor's storage areas for equipment and/or materials shall be upon
cleared portions of the job site or areas to be cleared as a part of this project, and shall require
written approval of the Engineer.

Adequate measures for erosion and sediment control such as the placement of straw wattles
around the downstream perimeter of stockpiles, and silt fence behind straw wattles and in front
of water body, shall be employed to protect any downstream areas from siltation.

There shall be no storage of equipment or materials in areas designated as wetlands.

The Engineer may designate a particular area or areas where the Contractor may store materials
used in his operations.

25 Perimeter Controls and Sediment Barriers

Erosion control lines as described in Section 5 will be utilized to ensure that no sedimentation
occurs outside the perimeter of the work area.

2.6 Storm Drain Inlet Protection

Catch basin protection will be implemented for all catch basins affected by the work area. Filter
fabric will be placed over the catch basin and straw bales will be placed around the catch basin to
minimize sediment loading into the catch basin.

2.7 Retain Sediment On-Site

The Contractor will be responsible to monitor all erosion control measures. Whenever
necessary, the Contractor will clear all sediment from the straw wattles and silt fence. Daily
monitoring should be conducted using the attached Inspection Form.

2.8 Material Handling and Waste Management

All materials stored on-site will be stored in a neat, orderly manner in appropriate containers.
All materials will be kept in their original containers with the original manufacturer’s label.
Substances will not be mixed with one another unless recommended by the manufacturer.



All waste materials will be collected and stored in a securely lidded metal container from a
licensed management company. The waste and any construction debris from the site will be
hauled off-site daily and disposed of properly. The contractor will be responsible for all waste
removal. Manufacturer’s recommendations for proper use and disposal will be followed for all
materials.

2.9  Designated Washout Areas

The Contractor shall use washout facilities at their own plants, unless otherwise directed by the
Engineer.

2.10 Proper Equipment/Vehicle Fueling and Maintenance Practices

On-site vehicles will be monitored for leaks and receive regular preventative maintenance to
reduce the risk of leakage. To ensure that leaks on stored equipment do not contaminate the site
oil-absorbing mats will be placed under all equipment during storage. Regular fueling and
service of the equipment may be performed using approved methods and with care taken to
minimize chance of spills. Repair of equipment or machinery within the 100 water resources
area shall not be allowed without the prior approval of the Engineer. Any petroleum products
will be stored in tightly sealed containers that are clearly labeled.

2.11 Equipment/Vehicle Washing

The Contractor will be responsible to ensure that no equipment is washed on-site except to
remove sediments prior to transport from the site.

SECTION 3: Spill Prevention and Control Plan

The Contractor will be responsible for preventing spills in accordance with the project
specifications and applicable federal, state and local regulations. The Contractor will identify a
properly trained site employee, involved with the day-to-day site operations to be the spill
prevention and cleanup coordinator. The name(s) of the responsible spill personnel will be
posted on-site. Each employee will be instructed that all spills are to be reported to the spill
prevention and cleanup coordinator.

3.1  Spill Control Equipment

Spill control/containment equipment will be kept in the Work Area. Materials and equipment
necessary for spill cleanup will be kept either in the Work Area or in an otherwise accessible on-
site location. Equipment and materials will include, but not be limited to, absorbent booms/mats,
brooms, dust pans, mops, rags, gloves, goggles, sand, plastic and metal containers specifically
for this purpose. It is the responsibility of the Contractor to ensure the inventory will be readily
accessible and maintained.



3.2 Notification

All workers will be directed to inform the on-site supervisor of a spill event. The supervisor will
assess the incident and initiate proper containment and response procedures immediately upon
notification. Workers should avoid direct contact with spilled materials during the containment
procedures. Primary notification of a spill should be made to the local Fire Department and
Police Departments. Secondary Notification will be to the certified cleanup contractor if deemed
necessary by Fire and/or Police personnel. The third level of notification is to the DEP. The
specific cleanup contractor to be used will be identified by the Contractor prior to
commencement of construction activities.

3.3  Spill Containment and Clean-Up Measures

Spills will be contained with granular sorbent material, sand, sorbent pads, booms or all of the
above to prevent spreading. Certified cleanup contractors should complete spill cleanup. The
material manufacturer’s recommended methods for spill cleanup will be clearly posted and on-
site personnel will be made aware of the procedures and the location of the information and
cleanup supplies.

3.4 Hazardous Materials Spill Report

The Contractor will report and record any spill. The spill report will present a description of the
release, including the quantity and type of material, date of the spill, circumstances leading to the
release, location of spill, response actions and personnel, documentation of notifications and
corrective measures implemented to prevent reoccurrence.

This document does not relieve the Contractor of the Federal reporting requirements of 40 CFR Part 110, 40 CFR
Part 117, 40 CFR Part 302 and the State requirements specified under the Massachusetts Contingency Plan
(M.C.P) relating to spills or other releases of oils or hazardous substances. Where a release containing a
hazardous substance or oil in an amount equal to or in excess of a reportable quantity established under either 40
CFR Part 110, 40 CFR Part 117 or 40 CFR Part 302, occurs during a twenty-four (24) hour period, the Contractor
is required to comply with the response requirements of the above mentioned regulations. Spills of oil or hazardous
material in excess of the reportable quantity will be reported to the National Response Center (NRC).

SECTION 4: Contact Information/Responsible Parties

Owner/Operator: Engineer:

David Feldman Roger Alcott

WHC Haverhill, AL, LLC Weston & Sampson, Inc.
63 Kendrick Street 5 Centennial Drive
Needham, MA 02494 Peabody, MA 01960
(781) 707-9527 978-532-1900

Site Inspector: Contractor:

TBD TBD



SECTION 5: Erosion and Sedimentation Control

Erosion and Sedimentation Control details and layout can be found in the attached plan set. In
addition, a technical specification (Section 01570, Environmental Protection) has been included
with this report, which details all Erosion and Sedimentation controls.

SECTION 6: Site Development Plan

The Site Development Plan is included in the attached plan set.

SECTION 7: Operation and Maintenance of Erosion Control

The erosion control measures will be installed as detailed in the technical specification Section
01570, Environmental Protection. If there is a failure to the controls, the Contractor will be
required to stop work until the failure is repaired.

Periodically throughout the work, whenever the Engineer deems it necessary, the sediment that
has been deposited against the controls will be removed to ensure that the controls are working

properly.
SECTION 8: Inspection Schedule

During construction the erosion and sedimentation controls will be inspected daily. Once the
contractor is selected, an on-site inspector will be selected to work closely with the Engineer to
insure that all erosion and sedimentation controls are in place and working properly. An
Inspection Form is included.






Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan
Wingate Residences Haverhill

North Avenue — Haverhill, MA

Inspection Form

Inspected By: Date: Time:

DOES NOT
YES NO APPLY ITEM

Do any erosion/siltation control measures require
repair or clean out to maintain adequate function?

Is there any evidence that sediment is leaving the
site and entering the wetlands?

Are any temporary soil stockpiles or construction
materials located in non-approved areas?

Are on-site construction traffic routes, parking, and
storage of equipment and supplies located in areas
not specifically designed for them?

Specific location, current weather conditions, and action to be taken:

Other Comments:

Pending the actions noted above | certify that the site is in compliance with the

Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan.

Signature: Date:

Weston & Sampson






Wingate Residences Haverhill

Ilicit Discharge Compliance Statement

Section | — Purpose/Intent

The purpose of this document is to provide for the health, safety, and general welfare of the
citizens of Haverhill, Massachusetts through the regulation of non-stormwater discharges into
existing outstanding resource areas near the proposed public works facility sites to the maximum
extent practicable, as required by federal and state law. This document establishes methods for
controlling the introduction of pollutants into existing outstanding resource areas to comply with
requirements of the National Pollutant Discharge Elimination System (NPDES) permit process.

Section Il - Definitions

For the purposes of this statement, the following shall mean:

Best Management Practices (BMPs): Schedules of activities, prohibitions of practices, general
good housekeeping practices, pollution prevention and educational practices, maintenance
procedures, and other management practices to prevent or reduce the discharge of pollutants
directly or indirectly to stormwater, receiving waters, or stormwater conveyance systems. BMPs
also include treatment practices, operating procedures, and practices to control site runoff,
spillage or leaks, sludge or water disposal, or drainage from raw materials storage.

Clean Water Act: The federal Water Pollution Control Act (33 U.S.C § 1251 et seq.), and any
subsequent amendments thereto.

Construction Activity:  Activities subject to the Massachusetts Erosion and Sedimentation
Control Act or NPDES Construction Permits. Such activities include but are not limited to
clearing and grubbing, grading, excavating, and demolition.

Hazardous Materials: Any material, including any substance, waste, or combination thereof,
which because of its quantity, concentration, or physical, chemical, or infectious characteristics
may cause, or significantly contribute to, a substantial present or potential hazard to human
health, safety, property, or the environment when improperly treated, stored, transported,
disposed of, or otherwise managed.

Illegal Connection: An illegal connection is defined as either of the following:

a. Any pipe, open channel, drain or conveyance, whether on the surface or subsurface,
which allows an illicit discharge to enter the outstanding resource area including but not
limited to any conveyances which allow any non-stormwater discharge including sewage,
process wastewater, and wash water, regardless of whether said drain or connection has
been previously allowed, permitted, or approved by an authorized enforcement agency;
or

b. Any pipe, open channel, drain or conveyance connected to the City of Haverhill storm
water treatment system which has not been documented in plans, maps, or equivalent
records and approved by an authorized enforcement agency.
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Illicit Discharge: Any direct or indirect non-stormwater discharge to the City of Haverhill
stormwater treatment system, except as exempted in Section Il of this ordinance.

Industrial Activity: Activities subject to NPDES Industrial Permits as defined in 40CFR, Section
122.26 (b) (14).

National Pollutant Discharge Elimination System (NPDES) Stormwater Discharge Permit: A
permit issued by MassDEP under authority delegated pursuant to 33 USC § 1342 (b) that
authorizes the discharge of pollutants to waters of the United States, whether the permit is
applicable on an individual, group, or general area-wide basis.

City of Haverhill Stormwater Treatment System: Any facility, owned or maintained by the city,
designed or used for collecting and/or conveying stormwater, including but not limited to roads
with drainage systems, City of Haverhill streets, curbs, gutters, inlets, catch basins, piped storm
drains, pumping facilities, infiltration, retention and detention basins, natural and man-made or
altered drainage channels, reservoirs, and other drainage structures.

Non-Stormwater Discharge: Any discharge to the storm drain system that is not composed
entirely of stormwater.

Person: Any individual, association, organization, partnership, firm, joint venture, public or
private corporation, trust, estate, commission, board, public or private institution, utility,
cooperative, city, county or other political subdivision of the State, interstate body, or any other
legal entity.

Pollutant: Anything which causes or contributes to pollution. Pollutants may include, but are not
limited to: paints, varnishes, and solvents; petroleum hydrocarbons; automotive fluids; cooking
grease; detergents (biodegradable or otherwise); degreasers; cleaning chemicals; non-hazardous
liquid and solid wastes; refuse, rubbish, garbage, litter, or other discarded or abandoned objects
and accumulations, so that same may cause or contribute to pollution; floatables; pesticides,
herbicides, and fertilizers; liquid and solid wastes; sewage, fecal coliform and pathogens;
dissolved and particulate metals; animal wastes; wastes and residues that result from constructing
a building or structure; concrete and cement; and noxious or offensive matter of any kind.

Pollution: Contamination or other alteration of any water’s physical, chemical, or biological
properties by addition of any constituent including but not limited to a change in temperature,
taste, color, turbidity, or odor of such waters, or the discharge of any liquid, gaseous, solid,
radioactive, or other substance into any such waters as will or is likely to create a nuisance or
render such waters harmful, detrimental, or injurious to the public health, safety, welfare, or
environment, or to domestic, commercial, industrial, agricultural, recreational, or other legitimate
beneficial uses, or to livestock, wild animals, birds, fish or other aquatic life.

Premises: Any building, lot, parcel of land, or portion of land whether improved or unimproved
including adjacent sidewalks and parking strips.
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Stormwater: Any surface flow, runoff, and drainage consisting entirely of water from any form
of natural precipitation, and resulting from such precipitation.

Wastewater: Any water or other liquid discharged from a facility, that has been used, as for
washing, flushing, or in a manufacturing process, and so contains waste products.

Section 111 - Prohibitions

Prohibition of Illicit Discharges:

No person shall throw, drain, or otherwise discharge, cause or allow others under its control to
throw, drain, or otherwise discharge into the City of Haverhill stormwater treatment system or
watercourses any materials, including but not limited to, any pollutants or waters containing any
pollutants, other than stormwater. The commencement, conduct or continuance of any illicit
discharge to the storm drain system is prohibited except as described as follows:

1. Water line flushing performed by a government agency, other potable water sources,
landscape irrigation or lawn watering, diverted stream flows, rising ground water, ground
water infiltration to storm drains, uncontaminated pumped ground water, foundation or
footing drains (not including active groundwater dewatering systems), crawl space pumps,
air conditioning condensation, springs, natural riparian habitat or wetland flows, and any
other water source not containing pollutants;

2. Discharges or flows from fire fighting, and other discharges specified in writing by the City
of Haverhill as being necessary to protect public health and safety;

3. Dye testing is an allowable discharge, but requires a verbal notification to the City of
Haverhill prior to the time of the test;

4. Any non-stormwater discharge permitted under an NPDES permit, waiver, or waste
discharge order issued to the discharger and administered under the authority of the Federal
Environmental Protection Agency, provided that the discharger is in full compliance with all
requirements of the permit, waiver, or order and other applicable laws and regulations, and
provided that written approval has been granted for a discharge to the City of Haverhill
stormwater treatment system.

Section 1V - Industrial or Construction Activity Discharges

Any person subject to an industrial or construction activity NPDES stormwater discharge permit
shall comply with all provisions of such permit. Proof of compliance with said permit may be
required in a form acceptable to the City of Haverhill Public Works Department prior to allowing
discharges to the Haverhill stormwater treatment system.
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Section V - Notification of Spills and Accidental Discharges

Notwithstanding other requirements of law, as soon as any person responsible for a facility,
activity or operation, or responsible for emergency response for a facility, activity or operation
has information of any known or suspected release of pollutants or non-stormwater discharges
from that facility, activity, or operation which are resulting or may result in illicit discharges or
pollutants discharging into stormwater, the City of Haverhill stormwater treatment system, State
Waters, or Waters of the U.S., said person shall take all necessary steps to ensure the discovery,
containment, and cleanup of such release so as to minimize the effects of the discharge. In the
event of such a release of hazardous materials, said person shall immediately notify emergency
response agencies of the occurrence via emergency dispatch services. In the event of a release of
non-hazardous materials, said person shall notify the City of Haverhill Public Works Department
in person or by phone no later than the next business day, including the nature, quantity and time
of occurrence of the discharge. Notifications in person or by phone shall be confirmed by
written notice, via certified mail return receipt requested addressed to the City of Haverhill
Public Works Department within three (3) business days of the initial notice. If the discharge of
prohibited materials emanates from a commercial or industrial establishment, the owner or
operator of such establishment shall also retain an on-site written record of the discharge and the
actions taken to prevent its recurrence. Such records shall be retained for at least three years.

IN WITNESS WHEREOF the parties hereto have executed copies of this Agreement on the
__ dayof , ,

David Feldman
WHC Haverhill AL, LLC
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Wingate Residences Haverhill
Operation and Maintenance Plan

1.0 Introduction

WHC Haverhill AL, LLC is planning to construct a new assisted living facility on vacant land on
North Avenue in Haverhill, adjacent to the Wingate at Haverhill Nursing Home. The stormwater
guidelines were implemented in the Commonwealth of Massachusetts by the Department of
Environmental Protection. The intent of these guidelines is to encourage Low Impact
Development techniques to improve the quality of the stormwater runoff. These techniques, also
known as Best Management Practices (BMPs) collect, store, and treat the runoff before
discharging to adjacent environmental resources.

2.0 Purpose

This Operation and Maintenance Plan (O&M Plan) is intended to provide a mechanism for the
consistent inspection and maintenance of each BMP installed on the project site. Included in this
O&M Plan is a description of each BMP type and an inspection form for each BMP. WHC
Haverhill AL, LLC is the owner and operator of the system and is responsible for its upkeep,
maintenance, and repair. This work will be funded on an annual basis through WHC Haverhill
AL, LLC’s operating budget. The estimated budget to maintain these BMPs utilizing
independent contractors is approximately $10,000 per year.

In the event the Owner sells the property, it is the Owner’s responsibility to transfer this plan as
well as the past three years of operation and maintenance records to the new property owner.

3.0 BMP Description and Locations

3.1  Deep Sump Catch Basins

There are a number of deep sump catch basins that collect stormwater runoff over the
entire site. Deep sump catch basins are collection systems that are designed to remove
trash, debris, and coarse sediment from the stormwater runoff.

3.2  Street Sweeping

Street sweeping involves the use of mechanical street sweeping equipment which utilizes
brooms or rotary brushes to scour the pavement to improve TSS removal from
stormwater. Good housekeeping measures for the site should call for keeping the
pavement clear of sediment buildup.

3.3 Drainage Swales
Drainage swales are vegetated channels that are designed to provide non-erosive
conveyance of stormwater runoff. There are three drainage swales located behind the
building.
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Operation and Maintenance Plan

3.4

3.5

4.0

Stilling Areas / Stormwater Basins

There are five areas that will be maintained as stormwater basins: the three stilling areas
and the two northern stormwater basins. They store and/or attenuate runoff from the
storm event until it exfiltrates through the basin floor or discharges over the spillway.

Flared Ends / Rip Rap Spillways

While the spillways are not BMP’s, all outfalls, including any riprap, should be inspected
on a semiannual basis.

Inspection, Maintenance Checklist and Schedule

4.1

4.2

4.3

Deep Sump Catch Basins

Inspect and/or clean catch basins at least four times per year and at the end of
foliage and snow removal seasons. Sediments must be removed whenever the
depth of deposits is greater than or equal to one half the depth from the bottom of
the invert of the lowest pipe in the basin. Each catch basin should be cleaned a
minimum of four times per year regardless of the amount of sediment in the basin.
Catch basins shall be cleaned using clamshell buckets or vacuum trucks.

In the event of contamination by a spill or other means, all catch basins cleanings
must be evaluated in accordance with the Hazardous Waste Regulations, 310
CMR 30.000 and handled as hazardous waste.

In the absence of evidence of contamination, catch basin cleanings may be taken
to a landfill or other facility permitted by MassDEP to accept Solid Waste without
any prior approval by MassDEP. Please note that current MassDEP regulations
prevent landfills from accepting materials that contain free-draining liquids.

Street Sweeping

Street sweeping shall take place on a quarterly average, with sweeping scheduled
primarily in spring and fall. All sediment and debris should be disposed of in
accordance with local, state, and federal regulations.

Stormwater Basins

Stormwater basins should be inspected at least twice per year and after any storm
event in which the drainage discharges through the highest outlet. Once a basin is
in use, it should be inspected after every major storm for the first few months to
ensure it is stabilized and is functioning properly. Take corrective actions if the
system is not functioning properly.
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4.4

4.5

Upon establishing that the system is functioning properly, the basin shall be
inspected at least twice per year. The following items should be checked:
Signs of differential settlement

Cracking

Erosion

Leakage in embankments

Tree growth on the embankments

Condition of riprap

Sedimentation accumulation

Health of the turf

Draining completely within 72 hours of rain events

At least twice a year, mow the buffer area, side slopes, and basin bottom.
Remove all grass clippings and accumulated organic matter to prevent an
impervious organic mat from forming. In addition, remove all trash, debris, and
sediment from the basin bottom. Sediment shall only be removed when the
bottom of the basin is thoroughly dry and shall be accomplished with the use of
light equipment. Removal activities shall remove the top layer without
compacting the underlying soil. Repair damage to vegetated areas by deep tilling
and re-vegetating accordingly. All sediment and debris should be disposed of in
accordance with local, state, and federal regulations.

Flared Ends / Rip Rap Spillways

While not BMP’s, the rip rap spillways should be inspected and cleaned twice a
year and after heavy rainstorms. Sediment and debris should be removed by hand
and disposed of in accordance with local, state and federal regulations.

Inspections and Record Keeping

e An inspection form should be filled out each and every time maintenance
work is performed.

e A binder should be kept at the Facility that contains all of the completed
inspection forms and any other related materials.

e A review of all Operation & Maintenance actions should take place annually
to ensure that these Stormwater BMPs are being taken care of in the manner
illustrated in this Operation & Maintenance Plan.

e All operation and maintenance log forms for the last three years, at a
minimum, shall be kept on site at the Facility.

e The inspection and maintenance schedule may be refined in the future based
on the findings and results of this operation and maintenance program or

policy.






Wingate Residences Haverhill
North Avenue, Haverhill, MA
Permanent BMP Inspection Checklist

Street Sweeping

Frequency: Street sweeping shall be done quarterly.

Inspected By: Date:
Observations:

Actions Taken:

Instructions: Sweep all paved areas of sediment and debris.
Dispose of sediment and debris in accordance with
local, state, and federal laws.



Deep Sump Catch Basins

Frequency: Inspect and clean deep sump catch basins and
leaching galleys in March, June, September and
December.

Structure Number:

Inspected By: Date:
Observations:

Actions Taken:

Instructions: Clean unit four times per year or whenever the
depth of the deposits is greater than or equal to one
half the depth from the bottom of the invert to
lowest pipe in the basin/galley.



Drainage Swales

Frequency: Drainage swales shall be inspected at least twice per
year and after major storm events.

Structure Number:

Inspected By: Date:
Observations:

Actions Taken:

Instructions: Keep grass cut to six inches in height. Remove
accumulated trash and debris. All trash and debris
should be disposed of in accordance with local,
state, and federal regulations.



Stilling Areas / Stormwater Basins

Frequency:

Inspected By:
Observations:

Actions Taken:

Instructions:

The basins shall be inspected at least twice per year
(preferably in May and November) and after major
storm events. At least twice a year, mow the buffer
area, side slopes, and basin bottom.

Date:

The following items should be checked:

Signs of differential settlement

Cracking

Erosion

Leakage in embankments

Tree growth on the embankments

Condition of riprap

Sedimentation accumulation

Health of the turf

Draining completely w/in 72 hrs. of rain events

©CoNo~WNE

When mowing is conducted, remove all grass
clippings and accumulated organic matter to prevent
an impervious organic mat from forming. In
addition, remove all trash, debris, and sediment
from the basin bottom. Sediment shall only be
removed when the bottom of the basin is thoroughly
dry and shall be accomplished with the use of light
equipment. Removal activities shall remove the top
layer without compacting the underlying soil.
Repair damage to vegetated areas by deep tilling
and re-vegetating accordingly. All sediment and
debris should be disposed of in accordance with
local, state, and federal regulations.



SECTION 01570

ENVIRONMENTAL PROTECTION

PART 1 - GENERAL

1.01 DESCRIPTION:

A

The work covered by this section of the specifications consists of furnishing all labor,
materials, tools and equipment and performing all work required for the prevention of
environmental pollution during and as a result of construction operations under this
contract.

The requirements set forth in this section of the specifications apply to construction in
and adjacent to wetlands, unless otherwise specifically stated.

All work under this Contract shall be in accordance with the Conservation
Commissions' Orders of Conditions, as well as any conditional requirements applied,
all of which are attached to Section 00890, PERMITS.

Prior to commencement of work, the Contractor shall meet with representatives of the
Engineer to develop mutual understandings relative to compliance of the
environmental protection program.

1.02 RELATED WORK:

A.

Section 01562, DUST CONTROL

1.03 SUBMITTALS:

A.

The Contractor shall submit for approval six sets of details and literature fully
describing environmental protection methods to be employed in carrying out
construction activities within 100 feet of wetlands or in areas designated as wetlands.

PART 2 - PRODUCTS

2.01 COMPOST FILTER TUBES:

A.

Compost filter tubes shall be jute mesh or approved biodegradable material. Compost
filter tubes shall be a minimum of 12 inches in diameter with an effective height of
9.5 inches.

2-inch x 2-inch x 3-feet untreated hardwood stakes shall be used to secure compost
filter tubes in place. A 2-inch x 12-inch wide layer of loose compost material shall be
placed on the uphill/flow side of the compost filter tubes to fill the space between the
soil surface and the compost filter tubes.
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PART 3- EXECUTION

3.01 NOTIFICATION AND STOPPAGE OF WORK:

A.

The Engineer will notify the Contractor in writing of any non-compliance with the
provisions of the Order of Conditions. The Contractor shall, after receipt of such
notice, immediately take corrective action. Such notice, when delivered to the
Contractor or his authorized representative at the site of the work, shall be deemed
sufficient for the purpose. If the Contractor fails to act promptly, the Owner may
order stoppage of all or part of the work through the Engineer until satisfactory
corrective action has been taken. No claim for an extension of time or for excess
costs or damage incurred by the Contractor as a result of time lost due to any stop
work orders shall be made unless it was later determined that the Contractor was in
compliance.

3.02 AREA OF CONSTRUCTION ACTIVITY:

A

Insofar as possible, the Contractor shall confine his construction activities to those
areas defined by the plans and specifications. All land resources within the project
boundaries and outside the limits of permanent work performed under this contract
shall be preserved in their present condition or be restored to a condition after
completion of construction at least equal to that which existed prior to work under
this contract.

3.03 PROTECTION OF WATER RESOURCES:

A

The Contractor shall not pollute streams, lakes or reservoirs with fuels, oils, bitumens,
calcium chloride, acids or other harmful materials. It is the Contractor's
responsibility to comply with all applicable Federal, State, County and Municipal
laws regarding pollution of rivers and streams.

Special measures should be taken to insure against spillage of any pollutants into
public waters.

3.04 CONSTRUCTION IN AREAS DESIGNATED AS WETLANDS ON THE DRAWINGS:

A

Insofar as possible, the Contractor shall make every effort to minimize disturbance
within areas designated as wetlands.

The Contractor shall perform his work in such a way that these areas are left in the
condition existing prior to construction.

The elevations of areas designated as wetlands shall not be unduly disturbed by the
Contractor's operations. If such disturbance does occur, the Contractor shall take all
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measures necessary to return these areas to the elevations which existed prior to
construction.

Excavated materials shall not be permanently placed or temporarily stored in areas
designated as wetlands. Temporary storage areas for excavated material shall be as
required by the Engineer.

3.05 PROTECTING AND MINIMIZING EXPOSED AREAS:

A.

The Contractor shall limit the area of land which is exposed and free from vegetation
during construction. In areas where the period of exposure will be greater than two
(2) months, temporary vegetation, mulching or other protective measures shall be
provided as specified.

The Contractor shall take account of the conditions of the soil where temporary cover
crop will be used to insure that materials used for temporary vegetation are adaptive
to the sediment control. Materials to be used for temporary vegetation shall be
approved by the Engineer.

3.06 LOCATION OF STORAGE AREAS:

A.

The location of the Contractor's storage areas for equipment and/or materials shall be
upon cleared portions of the job site or areas to be cleared as a part of this project, and
shall require written approval of the Engineer. Plans showing storage facilities for
equipment and materials shall be submitted for approval of the Engineer.

No excavated materials or materials used in backfill operations shall be deposited
within a minimum distance of one hundred (100) feet of any watercourse or any
drainage facility. Adequate measures for erosion and sediment control such as the
placement of compost filter tubes around the downstream perimeter of stockpiles
shall be employed to protect any downstream areas from siltation.

There shall be no storage of equipment or materials in areas designated as wetlands.

The Engineer may designate a particular area or areas where the Contractor may store
materials used in his operations.

3.07 PROTECTION OF LANDSCAPE:

A

The Contractor shall not deface, injure, or destroy trees or shrubs nor remove or cut
them without written authority from the Owner. No ropes, cables, or guys shall be
fastened to or attached to any existing nearby trees for anchorages unless specifically
authorized by the Engineer. Excavating machinery and cranes shall be of suitable
type and be operated with care to prevent injury to trees which are not to be removed,
particularly overhanging branches and limbs. The Contractor shall, in any event, be
responsible for any damage resulting from such use.
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Branches, limbs, and roots shall not be cut except by permission of the Engineer. All
cutting shall be smoothly and neatly done without splitting or crushing. When there
is unavoidable injury to branches, limbs and trunks of trees, the injured portions shall
be neatly trimmed and covered with an application of grafting wax or tree healing
paint as directed.

Where, in the opinion of the Engineer, trees may possibly be defaced, bruised,
injured, or otherwise damaged by the Contractor's equipment or by his blasting or
other operations, the Engineer may require the Contractor to adequately protect such
trees by placing boards, planks, poles or fencing around them. Any trees or landscape
feature scarred or damaged by the Contractor's equipment or operations shall be
restored as nearly as possible to its original condition at the expense of the
Contractor.

Cultivated hedges, shrubs, and plants which could be injured by the Contractor's
operations shall be protected by suitable means or shall be dug up, balled and
temporarily replanted and maintained. After construction operations have been
substantially completed, they shall be replanted in their original positions and cared
for until growth is re-established. If cultivated hedges, shrubs, and plants are injured
to such a degree as to affect their growth or diminish their beauty or usefulness, they
shall be replaced by items of a kind and quality at least equal to that existing at the
start of the work.

3.08 CLEARING AND GRUBBING:

A.

The Contractor shall clear and grub only on the Owner's land or the Owner's
easements, and only the area required for construction operations, as approved by the
Engineer.

3.09 DISCHARGE OF DEWATERING OPERATIONS:

A.

Any water that is pumped and discharged from the trench and/or excavation as part of
the Contractor's water handling shall be filtered by an approved method prior to its
discharge into a receiving water or drainage system.

Under no circumstances shall the Contractor discharge water to the areas designated
as wetlands. When constructing in a wetlands area, the Contractor shall discharge
water from dewatering operations directly to the nearest drainage system, stream, or
waterway after filtering by an approved method.

The pumped water shall be filtered through filter fabric and baled straw, a vegetative
filter strip or a vegetated channel to trap sediment occurring as a result of the
construction operations. The vegetated channel shall be constructed such that the
discharge flow rate shall not exceed a velocity of more than 1 foot per second.
Accumulated sediment shall be cleared from the channel periodically.
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3.10 DUST CONTROL.:

A.

During the progress of the work, the Contractor shall conduct his operations and
maintain the area of his activities, including sweeping and sprinkling of streets as
necessary, to minimize creation and dispersion of dust. If the Engineer decides it is
necessary to use calcium chloride for more effective dust control, the Contractor shall
furnish and spread the material, as directed. Calcium chloride shall be as specified
under Section 01562, DUST CONTROL.

Calcium Chloride shall not be used for dust control within a drainage basin or in the
vicinity of any source of potable water.

3.11 CATCH BASIN PROTECTION:

A.

Catch basin protection shall be used for every catch basin, shown on the plans or as
required by the Engineer, to trap sediment and prevent it from clogging drainage
systems and entering wetlands. Siltation fabric shall be securely installed under the
catch basin grate. Care shall be taken to keep the siltation fabric from breaking apart
or clogging. All deposited sediment shall be removed periodically and at times prior
to predicted precipitation to allow free drainage flow. Prior to working in areas
where catch basins are to be protected, each catch basin sump shall be cleaned of all
debris and protected. The contractor shall properly dispose of all debris at no
additional cost to the Owner.

3.12 COMPOST FILTER TUBES:

A

The compost filter tubes will be placed on the ground and staked in the ground using
wooden stakes. The wooden stakes will be placed at a minimum depth of 24-inches
into the ground.

END OF SECTION

Z:\MA-Foxhoro-Projects\Haverhill\Wingate at Haverhill-xxxxxxxx\Stormwater\Report\Working Files\01570 - Env protection.docx
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Soil Map—Essex County, Massachusetts, Northern Part

174 North Avenue Haverhill MA

Map Unit Legend

Essex County, Massachusetts, Northern Part (MA605)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
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SECTION 01562

DUST CONTROL

PART 1 - GENERAL

1.01 DESCRIPTION:

This section of the specification covers the control of dust via water. No calcium chloride
shall be used for dust control for this project.

PART 2 - PRODUCTS

201 WATER:

A.  Water shall not be brackish and shall be free from oil, acid, and injurious alkali or
vegetable matter.

PART 3 - EXECUTION

3.01 APPLICATION:

A.  Water may be sprinkler applied with equipment including a tank with gauge-equipped
pressure pump and a nozzle-equipped spray bar.

B.  Water shall be dispersed through the nozzle under a minimum pressure of 20 pounds
per square inch, gauge pressure.

END OF SECTION

Z:\MA-Foxboro-Projects\Haverhill\Wingate at Haverhill-xxxxxxxx\Permitting\NOI\Appendix D Specs\01562 - Dust Control.doc
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SECTION 01570

ENVIRONMENTAL PROTECTION

PART 1 - GENERAL

1.01 DESCRIPTION:

A

The work covered by this section of the specifications consists of furnishing all labor,
materials, tools and equipment and performing all work required for the prevention of
environmental pollution during and as a result of construction operations under this
contract.

The requirements set forth in this section of the specifications apply to construction in
and adjacent to wetlands, unless otherwise specifically stated.

All work under this Contract shall be in accordance with the Conservation
Commissions' Orders of Conditions as well as any conditional requirements applied,
all of which are attached to Section 00890, PERMITS.

Prior to commencement of work, the Contractor shall meet with representatives of the
Engineer to develop mutual understandings relative to compliance of the
environmental protection program.

1.02 RELATED WORK:

A.

Section 01562, DUST CONTROL

1.03 SUBMITTALS:

A.

The Contractor shall submit for approval six sets of details and literature fully
describing environmental protection methods to be employed in carrying out
construction activities within 100 feet of wetlands or across areas designated as
wetlands.

PART 2 - PRODUCTS

2.01 COMPOST FILTER TUBES:

A.

Compost filter tubes shall be jute mesh or approved biodegradable material. Compost
filter tubes shall be a minimum of 12 inches in diameter with an effective height of
9.5 inches.

2-inch x 2-inch x 3-feet untreated hardwood stakes shall be used to secure compost
filter tubes in place. A 2-inch x 12-inch wide layer of loose compost material shall be
placed on the uphill/flow side of the compost filter tubes to fill the space between the
soil surface and the compost filter tubes.

07/14/2015 01570-1



PART 3- EXECUTION

3.01 NOTIFICATION AND STOPPAGE OF WORK:

A.

The Engineer will notify the Contractor in writing of any non-compliance with the
provisions of the Order of Conditions. The Contractor shall, after receipt of such
notice, immediately take corrective action. Such notice, when delivered to the
Contractor or his authorized representative at the site of the work, shall be deemed
sufficient for the purpose. If the Contractor fails to act promptly, the Owner may
order stoppage of all or part of the work through the Engineer until satisfactory
corrective action has been taken. No claim for an extension of time or for excess
costs or damage incurred by the Contractor as a result of time lost due to any stop
work orders shall be made unless it was later determined that the Contractor was in
compliance.

3.02 AREA OF CONSTRUCTION ACTIVITY:

A

Insofar as possible, the Contractor shall confine his construction activities to those
areas defined by the plans and specifications. All land resources within the project
boundaries and outside the limits of permanent work performed under this contract
shall be preserved in their present condition or be restored to a condition after
completion of construction at least equal to that which existed prior to work under
this contract.

3.03 PROTECTION OF WATER RESOURCES:

A

The Contractor shall not pollute streams, lakes or reservoirs with fuels, oils, bitumens,
calcium chloride, acids or other harmful materials. It is the Contractor's
responsibility to comply with all applicable Federal, State, County and Municipal
laws regarding pollution of rivers and streams.

Special measures should be taken to insure against spillage of any pollutants into
public waters.

3.04 CONSTRUCTION IN AREAS DESIGNATED AS WETLANDS ON THE DRAWINGS:

A. Insofar as possible, the Contractor shall make every effort to minimize disturbance

within areas designated as wetlands.

The Contractor shall perform his work in such a way that these areas are left in the
condition existing prior to construction.

The elevations of areas designated as wetlands shall not be unduly disturbed by the
Contractor's operations. If such disturbance does occur, the Contractor shall take all
measures necessary to return these areas to the elevations which existed prior to
construction.
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D.

Excavated materials shall not be permanently placed or temporarily stored in areas
designated as wetlands. Temporary storage areas for excavated material shall be as
required by the Engineer.

3.05 PROTECTING AND MINIMIZING EXPOSED AREAS:

A.

The Contractor shall limit the area of land which is exposed and free from vegetation
during construction. In areas where the period of exposure will be greater than two
(2) months, temporary vegetation, mulching or other protective measures shall be
provided as specified.

The Contractor shall take account of the conditions of the soil where temporary cover
crop will be used to insure that materials used for temporary vegetation are adaptive
to the sediment control. Materials to be used for temporary vegetation shall be
approved by the Engineer.

3.06 LOCATION OF STORAGE AREAS:

A.

The location of the Contractor's storage areas for equipment and/or materials shall be
upon cleared portions of the job site or areas to be cleared as a part of this project, and
shall require written approval of the Engineer. Plans showing storage facilities for
equipment and materials shall be submitted for approval of the Engineer.

No excavated materials or materials used in backfill operations shall be deposited
within a minimum distance of one hundred (100) feet of any watercourse or any
drainage facility. Adequate measures for erosion and sediment control such as the
placement of compost filter tubes around the downstream perimeter of stockpiles
shall be employed to protect any downstream areas from siltation.

There shall be no storage of equipment or materials in areas designated as wetlands.

The Engineer may designate a particular area or areas where the Contractor may store
materials used in his operations.

3.07 PROTECTION OF LANDSCAPE:

A

The Contractor shall not deface, injure, or destroy trees or shrubs nor remove or cut
them without written authority from the Owner. No ropes, cables, or guys shall be
fastened to or attached to any existing nearby trees for anchorages unless specifically
authorized by the Engineer. Excavating machinery and cranes shall be of suitable
type and be operated with care to prevent injury to trees which are not to be removed,
particularly overhanging branches and limbs. The Contractor shall, in any event, be
responsible for any damage resulting from such use.

Branches, limbs, and roots shall not be cut except by permission of the Engineer. All
cutting shall be smoothly and neatly done without splitting or crushing. When there

07/14/2015 01570-3



is unavoidable injury to branches, limbs and trunks of trees, the injured portions shall
be neatly trimmed and covered with an application of grafting wax or tree healing
paint as directed.

Where, in the opinion of the Engineer, trees may possibly be defaced, bruised,
injured, or otherwise damaged by the Contractor's equipment or by his blasting or
other operations, the Engineer may require the Contractor to adequately protect such
trees by placing boards, planks, poles or fencing around them. Any trees or landscape
feature scarred or damaged by the Contractor's equipment or operations shall be
restored as nearly as possible to its original condition at the expense of the
Contractor.

Cultivated hedges, shrubs, and plants which could be injured by the Contractor's
operations shall be protected by suitable means or shall be dug up, balled and
temporarily replanted and maintained. After construction operations have been
substantially completed, they shall be replanted in their original positions and cared
for until growth is re-established. If cultivated hedges, shrubs, and plants are injured
to such a degree as to affect their growth or diminish their beauty or usefulness, they
shall be replaced by items of a kind and quality at least equal to that existing at the
start of the work.

3.08 CLEARING AND GRUBBING:

A.

The Contractor shall clear and grub only on the Owner's land or the Owner's
easements, and only the area required for construction operations, as approved by the
Engineer.

3.09 DISCHARGE OF DEWATERING OPERATIONS:

A

Any water that is pumped and discharged from the trench and/or excavation as part of
the Contractor's water handling shall be filtered by an approved method prior to its
discharge into a receiving water or drainage system.

Under no circumstances shall the Contractor discharge water to the areas designated
as wetlands. When constructing in a wetlands area, the Contractor shall discharge
water from dewatering operations directly to the nearest drainage system, stream, or
waterway after filtering by an approved method.

The pumped water shall be filtered through filter fabric and baled straw, a vegetative
filter strip or a vegetated channel to trap sediment occurring as a result of the
construction operations. The vegetated channel shall be constructed such that the
discharge flow rate shall not exceed a velocity of more than 1 foot per second.
Accumulated sediment shall be cleared from the channel periodically.
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3.10 DUST CONTROL.:

A.

During the progress of the work, the Contractor shall conduct his operations and
maintain the area of his activities, including sweeping and sprinkling of streets as
necessary, to minimize creation and dispersion of dust. If the Engineer decides it is
necessary to use calcium chloride for more effective dust control, the Contractor shall
furnish and spread the material, as directed. Calcium chloride shall be as specified
under Section 01562, DUST CONTROL.

Calcium Chloride shall not be used for dust control within a drainage basin or in the
vicinity of any source of potable water.

3.15 CATCH BASIN PROTECTION:

A.

Catch basin protection shall be used for every catch basin, shown on the plans or as
required by the Engineer, to trap sediment and prevent it from clogging drainage
systems and entering wetlands. Siltation fabric shall be securely installed under the
catch basin grate. Care shall be taken to keep the siltation fabric from breaking apart
or clogging. All deposited sediment shall be removed periodically and at times prior
to predicted precipitation to allow free drainage flow. Prior to working in areas
where catch basins are to be protected, each catch basin sump shall be cleaned of all
debris and protected. The contractor shall properly dispose of all debris at no
additional cost to the Owner.

3.16 COMPOST FILTER TUBES:

A

The compost filter tubes will be placed on the ground and staked in the ground using
wooden stakes. The wooden stakes will be placed at a minimum depth of 24-inches
into the ground.

END OF SECTION

Z:\MA-Foxboro-Projects\Haverhill\Wingate at Haverhill-xxxxxxxx\Permitting\NOI\Appendix D Specs\Env
protection SECTION 01570 2.docx
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SECTION 01740

CLEANING UP

PART 1 - GENERAL

1.01

1.02

A

B.

C.

D.

DESCRIPTION:

The Contractor must employ at all times during the progress of his work adequate cleanup
measures and safety precautions to prevent injuries to persons or damage to property. The
Contractor shall immediately, upon direction by the Engineer provide adequate material,
equipment and labor to cleanup and make safe any and all areas deemed necessary by the
Engineer.

RELATED WORK:

Section 00700 GENERAL CONDITIONS

Section 01110 CONTROL OF WORK AND MATERIALS

Section 01140 SPECIAL PROVISIONS

Section 01570 ENVIRONMENTAL PROTECTION

PART 2 - PRODUCTS

Not applicable

PART 3 - EXECUTION

2.01

A

2.02

DAILY CLEANUP:

The Contractor shall clean up, at least daily, all refuse, rubbish, scrap and surplus material,
debris and unneeded construction equipment resulting from the construction operations and
sweep the area. The site of the work and the adjacent areas affected thereby shall at all times
present a neat, orderly and workmanlike appearance.

Upon written notification by the Engineer, the Contractor shall within 24 hours clean up
those areas, which in the Engineer's opinion are in violation of this section and the above
referenced sections of the specifications.

If in the opinion of the Engineer, the referenced areas are not satisfactorily cleaned up, all
other work on the project shall stop until the cleanup is satisfactory.

MATERIAL OR DEBRIS IN DRAINAGE FACILITIES:

11/20/2006 01740-1



2.03

2.04

2.05

Where material or debris has washed or flowed into or has been placed in existing
watercourses, ditches, gutters, drains, pipes, structures, such material or debris shall be
entirely removed and satisfactorily disposed of during progress of the work, and the ditches,
channels, drains, pipes, structures, and work shall, upon completion of the work, be leftina
clean and neat condition.

REMOVAL OF TEMPORARY BUILDINGS, STRUCTURES AND EQUIPMENT:

On or before completion of the work, the Contractor shall, unless otherwise specifically
directed or permitted in writing, tear down and remove all temporary buildings and
structures built by him; shall remove all temporary works, tools and machinery or other
construction equipment furnished by him; shall remove all rubbish from any grounds which
he has occupied; shall remove silt fences and hay bales used for trapping sediment; and shall
leave the roads and all parts of the property and adjacent property affected by his operations
in a neat and satisfactory condition.

RESTORATION OF DAMAGED PROPERTY:

The Contractor shall restore or replace, when and as directed, any property damaged by his
work, equipment or employees, to a condition at least equal to that existing immediately
prior to the beginning of operations. To this end the Contractor shall do as required all
necessary highway or driveway, walk and landscaping work. Materials, equipment, and
methods for such restoration shall be as approved by the Engineer.

FINAL CLEANUP:

Before acceptance by the Owner, the Contractor shall perform a final cleanup to bring the
construction site to its original or specified condition. This cleanup shall include removing
all trash and debris off of the premises. Before acceptance, the Engineer shall approve the
condition of the site.

END OF SECTION

Z:\MA-Foxboro-Projects\Haverhill\Wingate at Haverhill-xxxxxxxx\Permitting\NOI\Appendix D Specs\01740 - Cleaning Up.doc
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Haverhill Abutters List

Verified 3/10/16 on Patriot Properties

Work Area

Lot Address Mapt# - Lot # Owner Name Owner Address
North Ave. H hill 1. McGirr Family Trust

Orth Ave. Havernitl, 630-2-1-1A cRiffFamily st 34 0ld Mill Rd. Falmouth, ME 04105
MA 01830 (8.06 2. Trustee - Rudolph J. McGirr

Abutters
Lot Address Mapt - Lot # Owner Name Owner Address
190 North Ave. 630-3-2 (includes 630- |CCP Haverhill 1747 LLC 353 N. Clark St. Suite 2900 Chicago,
4-all) IL 60654

182 North Ave.

630-3-28 (incl. 2C)

CCP Haverhill 1747 LLC

353 N. Clark St. Suite 2900 Chicago,
IL 60654

12 West Gile St.

630-5-80 (incl. 78, 79)

James J. Gallagher
Kerry E. Sheehan

12 West Gile St. Haverhill, MA 01830

20 West Gile St.

630-5-81 (incl. 82, 83)

Edward S. English
Ann English

20 West Gile St. Haverhill, MA 01830

220 North Ave.

630-5-86 (incl. 87, 90,

Lillie J. Torrence

220 North Ave. Haverhill, MA 01830

N EINERIN RN e

91) Theresa L. Brown
212 North Ave 630-5-88 Jose A. Rivera Sr. 212 North Ave. Haverhill, MA 01830
. Yolanda I. Rivera
i 353 N. Clark St. Suite 2900 Chi
North Ave. 630-5-89 CCP Haverhill 1747 LLC ar uite icago,

IL 60654

630-5-92 (incl. 93, 84,

228 North Ave. 85) 1. Victoria Sherwood 28 Emery St. Merrimac, MA 01860
630-6-14 (incl. 15, 16, Jennie L. Mudzinski 6 Loudon Parkway Loudonville, NY
Concord PI. o
17) Stanley P. Mudzinski 12221

East Coral St.

630-7-66 (incl.67, 68)

Parevoliotis Trust
Cynthia Demakes

111 Laighton St. Lynn, MA 01902

21 West Gile St.

630-7-69

Matilda M. Quinn
Michael J. Quinn

21 West Gile St. Haverhill, MA 01830

Parevoliotis Trust

9 West Gile St. 630-7-73 (incl.74, 75) ) 111 Laighton St. Lynn, MA 01902
Cynthia Demakes

Concord PI. 631-8-18 (incl. 19, 20) Aida E. Khali 77 Route 125 Kingston, NH 03848

Concord PI. 631-9-60 (incl. 56) D+D Realty Trust 77 Route 125 Kingston, NH 03848

Trustee - Richard P. Early Sr.

156 East Coral St.

631-9-62 (incl. 61)

Robert G. Bodwell

156 East Coral St. Haverhill, MA 01830

131 Winona Ave.

647-4-16 (incl. 42)

Steven M. Benjamin
Christine A. Benjamin

131 Winona Ave. Haverhill, MA 01830

141 Winona Ave.

647-4-18

Lindsey A. Rudolph
Matthew Kelly

141 Winona Ave. Haverhill, MA 01830

147 Winona Ave.

647-4-20

Mary T. Ruth

141 Winona Ave. Haverhill, MA 01830

97 Coral St.

647-4-38 (incl. 39)

Adrienne J. Yemma
Eric A. Yemma

97 Coral St. Haverhill, MA 01830

Tendal Ave.

647-4-40 (incl. 41)

D+D Realty Trust

O o Eo ol Eanll EA A el A ol Kol RN anll Fonll KAl RN ol EAJNE sl EA A o

Trustee - Richard P. Early Sr.

77 Route 125 Kingston, NH 03848




Haverhill Abutters List
Verified 3/10/16 on Patriot Properties

Tendal Ave.

647-4-44 (incl. 15)

Fatek Elhashem
Donna Elhashem
Haickel Paul Elhashem

119 Winona Ave. Haverhill, MA 01830

159 Winona Ave.

647-5-23

Ble N =

Michael J. Carron

159 Winona Ave. Haverhill, MA 01830

98 Coral St.

647-5-36 (incl. 26, 27,

Clifton & Brittany Mclntire

98 Coral Street Haverhill, MA 01830

35, 37)

Tendal Ave. 647-7-18 1. Stephen A. Berezansky 18 Euclid Ave. Bradford, MA 01835
2. Judith A. Berezansky

Tendal Ave. 647-7-19 1. Stephen A. Berezansky 18 Euclid Ave. Bradford, MA 01835
2. Judith A. Berezansky

Tendal Ave. 647-7-20 L Stephen A. Berezansky 18 Euclid Ave. Bradford, MA 01835
2. Judith A. Berezansky

Tendal Ave. 647-7-21 1. Tendal Avenue Realty Tr.ust. 131 Winona Ave. Haverhill, MA 01830
2. Trustee - Steven M. Benjamin

Tendal Ave. 647-7-22 1. Adrienne J. Yemma 97 Coral St. Haverhill, MA 01830

Tendal Ave. 647-7-23 (incl. 24, 25) [1. Adrienne J. Yemma 97 Coral St. Haverhill, MA 01830

2 Alma St. 648-1-12 (incl. 13, 14, 1. Jeffrey Salvi 2 Alma St. Haverhill, MA 01830

15) 2. Laurie Salvi

Tendal Ave. 648-1-16 1. D+D Realty Trust 77 Route 125 Kingston, NH 03848
2. Trustee - Richard P. Early Sr.

Tendal Ave. 648-1-17 ; Stephen A. Berezansky 18 Euclid Ave. Bradford, MA 01835

Judith A. Berezansky

15 Tendal Ave.

648-2-2 (incl. 1, 3,4,5,6)

Elizabeth Jerez

15 Tendal Ave. Haverhill, MA 01830

1. Edward A. Bioren

29 Tendal Ave. 648-2-7 i 29 Tendal Ave. Haverhill, MA 01830
2. Tammy L. Bioren
1. Thomas Dufresne .

33 Tendal Ave. 648-2-8 33 Tendal Ave. Haverhill, MA 01830
2. Ann Dufresne

150 North Ave. 648-2-18 David Snow 36 Village Road Unit 34 Middleton, MA

158 North Ave. 648-2-19 1. Robert A. Peabody 158 North Ave. Haverhill, MA 01830
2. Karn J. H. Peabody

162 North Ave. 648-2-20 1. Patricia Barett 162 North Ave. Haverhill, MA 01830

66 Marsh Ave. 648-3-15 (incl, 61) | KevinJ. Gmyrek 66 Marsh Ave. Haverhill, MA 01830
2. Meredith M. Whiting

76 Marsh Ave. 648-3-17 1. Marsh Realty Trust 37 Pear Tree Rd. Haverhill, MA 01830
2. Marcy McHale

Tendal Ave. 648-3-48 1. Stev.er.1 W. Roberts 16 West Parish Court Haverhill, MA
2. Patricia E. Stevens 01830

20 Tendal Ave. 648-3-56 (incl. 53,54, |1. R D Revoccable Trust 2011 20 Tendal Ave. Haverhill, MA 01830

55, 57) 2. Trustee - Richard G. Pierce

16 Tendal Ave. 648-3-59 (incl. 58, 60) [1. Eleanor A. Sweetman 16 Tendal Ave. Haverhill, MA 01830

141 North Ave. 656-3-18 1. William A. Hallett P.O. Box 1467 Plaistow, NH 03865-
2. Charlotte L. Hallett 1467




Haverhill Abutters List

Verified 3/10/16 on Patriot Properties

1. Windmill Rqafj Realty Trust 17 Passaconaway Ave. Haverhill, MA
17 Passaconaway Ave. 656-3-26 2. Trustee - William P. Provencher 01830

3. Trustee - Karen M. Provencher

. Willi 15P Ave.H hill, MA

15 Passaconaway Ave. 656-3-28 1 W|Illam Brady assaconaway Ave. Haverhi

2. Elisabeth Brady 01830
175 North Ave. 656-3-32 1. Philippe W. Putnam 175 North Ave. Haverhill, MA 01830
171 North Ave. 656-3-34 1. David E. Shaw 171 North Ave. Haverhill, MA 01830

2. Ann B. Shaw
North Ave. 656-3-45 1. David E. Shaw 171 North Ave. Haverhill, MA 01830

2. Ann B. Shaw

147 North Ave.

656-3-47 (incl.16A, 46,

Natasha Jain

147 North Ave. Haverhill, MA 01830

49)
145 North Ave. 656-3-48 1. Charles E. Sarcione 145 North Ave. Haverhill, MA 01830
2. Lisa Walsh
. . 16 P Ave. Haverhill, MA
16 Passaconaway Ave. 668-1-27 1. Kelly M Tow.nsend assaconaway Ave. Haverhi
2. Dennis W. Mitchell 01830
i 14 P Ave. H hill, MA
14 Passaconaway Ave. 668-1-31 Elaine Hebbron assaconaway Ave. Haverhill,
01830
189 North Ave. 668-1-34 1. Clifton H. Perkins Jr. 189 North Ave. Haverhill, MA 01830
2. Sandra J. Perkins
1. Kyle Britton .
378 Concord St. 668-1-46 i ) 378 Concord St. Haverhill, MA 01830
2. Diane Britton
1. Steven J. Burns .
370 Concord St. 668-1-45 370 Concord St. Haverhill, MA 01830
2. Jayson C. Burns
364 Concord St. 668-1-44 ; Robert A. Durgin 364 Concord St. Haverhill, MA 01830

Linda A. Durgin




City of Haverhill Conservation Commission

HCC Form 3 — Notice of Intent Local Application Form

AFFIDAVIT OF SERVICE FOR ABUTTER NOTIFICATION

I, Mel Higgins , hereby certify under the pains and penalties of perjury that on
(NAME OF PERSON MAKING AFFIDAVIT)
April 27, 2016 I gave notification to all abutters pursuant to the requirements of the second
(DATE)

paragraph of Massachusetts General Laws Chapter 131, Section 40, the DEP Guide to Abutter Notification
dated April 8, 1994, and Haverhill Municipal Ordinance Chapter 253, Section 5 in connection with the
following matter:

A Notice of Intent filed under the Massachusetts Wetlands Protection Act and said ordinance by

WHC Haverhill AL, LLC with the Haverhill Conservation Commission on
(NAME OF APPLICANT)
__April 27, 2016 for property located at 174 North Avenue Map 630 Parcel 2-1-1A
(DATE) (STREET ADDRESS AND ASSESSOR’S PARCEL ID)

The list of the abutters to whom the Abutter Notification Form sent, with their addresses and Assessor’s
parcel identification information that corresponds with the submitted map section, are attached to this
application.

1 !
{F TRV ;" ~ 85
Signed: A April 27, 2016
(NAME OF PERSON MAKING AFFIDAVIT) (DATE)

City Hall Room 300 « 4 Summer Street « Haverhill, MA 01830 « www.cityofhaverhill.org

Page 1 of 2

Approved by HCC 2.18.2016



City of Haverhill Conservation Commission

HCC Form 3 — Notice of Intent Local Application Form

ABUTTER NOTIFICATION FORM
In accordance with the second paragraph of Massachusetts General Laws Chapter 131, Section 40 (the
Wetlands Protection Act) and Haverhill Municipal Ordinance Chapter 253, Section 5, you are hereby
notified of the following:

1. The name of the applicant is _WHC Haverhill AL, LLC

2. Brief Project Description: ___Construction of a new assisted living facility

3. The applicant has filed a Notice of Intent (“NOI”) with the Haverhill Conservation Commission seeking
permission to remove, fill, dredge or alter an Area Subject to Protection Under the Wetlands Protection
Act and/or Haverhill Municipal Ordinance Chapter 253 and/or to perform work within the buffer zone
of such an Area.

4. The address of the lot where the activity is proposed is 174 North Avenue Map 630 Parcel 2-1-1A
(INCLUDE ASSESSOR’S MAP/BLOCK/LOT)

5. Copies of the NOI may be examined at the Haverhill Conservation Department Office between the
hours of 8am and 4pm from Monday through Friday. Contact information is below. You may also find
helpful application materials on the “Projects Under Review” section of the Commission’s website.

6. Copies of the NOI may be obtained from either (check one) the applicant , or the applicant’s
representative X, by calling this telephone number (978) _977-_0110 x 2332 between the hours of
_9:00_and 5:00 on the following days of the week _Monday - Friday

7. Information regarding the date, time, and place of the public hearing may be obtained from the
Haverhill Conservation Department Office between the hours of 8am and 4pm from Monday through
Friday. Contact information is below. You may also consult the “Agenda” section of the Commission’s
website.

NOTE: Notice of the public hearing, including its date, time and place, will be published at least five (5)
days in advance in the Haverhill Gazette newspaper.

NOTE: Notice of the public hearing, including its date, time, and place, will be posted in Haverhill City Hall
not less than forty-eight (48) hours in advance.

NOTE: You may contact the Haverhill Conservation Department for more information about this
application, the Wetlands Protection Act, and Haverhill Municipal Ordinance Chapter 253. Please note the
Department has only one staff person; every effort will be made to assist you in a timely manner.

Website: http://www.cityofhaverhill.org/departments/conservation_commission/index.php.

Email: conservation@cityofhaverhill.com

Phone: 978.374.2334

NOTE: For additional information about this application and the Act, you may contact the MA Department
of Environmental Protection Northeast Regional Office Service Center.
Website: http://www.mass.gov/eea/agencies/massdep/about/contacts/northeast-region.html
Phone: 978.694.3200

City Hall Room 300 « 4 Summer Street « Haverhill, MA 01830 « www.cityofhaverhill.org

Page 2 of 2
Approved by HCC 2.18.2016
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Massachusetts Department of Environmental Protection  Provided by MassDEP:

Bureau of Resource Protection - Wetlands 33-1350

MassDEP File Number
f WPA Form 4B - Order of Resource Area
i " eDEP Transaction Number
Delineation Haverhil

Massachusetts Wetlands Protection Act M.G.L. ¢c. 131, §40 City/Town

A. General Information

Important: When Haverhill

filling out forms From: 1. Conservation Commission
on the computer,

use only the tab
key te move your
cursor - do not

This Issuance is for (check one):

use the return a. [X Order of Resource Area Delineation
key.
’ﬂl b. [ ] Amended Order of Resource Area Delineation
'_
3. Applicant:
IMA" David Feldman
A . -
a. First Name b. Last Name
Wingate Healthcare
Note: ¢. Organization
Before :
completing tHis 63 K_Ej\ndnck Street
Form consult d. Mailing Address
your local Needham MA 02494
Conservation e. City/Town f. State g. Zip Code
Commission

regarding any Tk : .
municipal bylaw 4. Property Owner (if different from applicant):

or prdinanGs. Robert McGirr

a. First Name b. Last Name
McGirr Family Trust

¢. Organization

174 North Avenue

d. Mailing Address
Haverhill MA 01830

e. City/Town f. State g. Zip Code

5. Project Location:

174 North Avenue Haverhill 01830
a. Street Address b. City/Town c. Zip Code
Parcel ID: 630-2-1-1A
d. Assessors Map/Plat Number e. Parcel/Lot Number
Latitude and Longitude 42d48m4.09Ns 71d5m5.21Ws
(in degrees, minutes, seconds): f. Latitude g. Longitude
6. Dates: May 15, 2014 June 19, 2014 July 9, 2014
’ ates. a. Date ANRAD filed b. Date Public Hearing Closed ¢. Date of Issuance

7. Title and Date (or Revised Date if applicable) of Final Plans and Other Documents:

wpaformdb.doc « rev. 08/13

"Existing Conditions Plan, Sheet #C-2", prepared by Weston & Sampson June 5, 2014
a. Title b. Date
c. Title d. Date

WPA 4B, Order of Resource Area Delineation - Page 1 of 4



Massachusetts Department of Environmental Protection  Provided by MassDEP:

Bureau of Resource Protection - Wetlands 33-1350

MassDEP File Number
WPA Form 4B - Order of Resource Area
D I t eDEP Transaction Number
elineazian Haverhil
Massachusetts Wetlands Protection Act M.G.L. ¢c. 131, §40 City/Town

B. Order of Delineation
1. The Conservation Commission has determined the following (check whichever is applicable):

a. Accurate: The boundaries described on the referenced plan(s) above and in the Abbreviated
Notice of Resource Area Delineation are accurately drawn for the following resource area(s):

1. [X] Bordering Vegetated Wetlands Wetland “B”

2. [Xl Other resource area(s), specifically: Locally-jurisdictional, Isolated Wetlands “A”,
“C”, and “D!!

a. NOTE: Other jurisdictional resource areas may exist on this property, but are not subject to
review under this application. The boundaries of these other resource areas are neither
confirmed nor denied by the Haverhill Conservation Commission.

b. [] Modified: The boundaries described on the plan(s) referenced above, as modified by the
Conservation Commission from the plans contained in the Abbreviated Notice of Resource
Area Delineation, are accurately drawn from the following resource area(s):

1. [] Bordering Vegetated Wetlands

2. [] Other resource area(s), specifically:

a.

c. [ Inaccurate: The boundaries described on the referenced plan(s) and in the Abbreviated
Notice of Resource Area Delineation were found to be inaccurate and cannot be confirmed
for the following resource area(s):

1. [] Bordering Vegetated Wetlands

2. [ Other resource area(s), specifically:

3. [ The boundaries were determined to be inaccurate because:

wpaform4b.doc » rev. 08/13 WPA 4B, Order of Resource Area Delineation « Page 2 of 4



Massachusetts Department of Environmental Protection Pf°‘”g%d %g‘gSSDEpi
Bureau of Resource Protection - Wetlands WMassDEP Fis Naroar

WPA Form 4B - Order of Resource Area . -
eDEP Transaction Number

Delineation Haverhill
Massachusetts Wetlands Protection Act M.G.L. ¢. 131, §40 City/Town

C. Findings

This Order of Resource Area Delineation determines that the boundaries of those resource areas noted
above, have been delineated and approved by the Commission and are binding as to all decisions
rendered pursuant to the Massachusetts Wetlands Protection Act (M.G.L. ¢.131, § 40) and its regulations
(310 CMR 10.00). This Order does not, however, determine the boundaries of any resource area or Buffer
Zone to any resource area not specifically noted above, regardless of whether such boundaries are
contained on the plans attached to this Order or to the Abbreviated Notice of Resource Area Delineation.

This Order must be signed by a majority of the Conservation Commission. The Order must be sent 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 DEP Regional Office (see
moillw.mass.qov/eea/aqencies/massdep/about/contacts/find-the—massdep—reqional—office—for-vour-
city-or-town.html).

D. Appeals

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 DEP Regional Office to issue a Superseding Order of Resource Area
Delineation. When requested to issue a Superseding Order of Resource Area Delineation, the
Department's review is limited to the objections to the resource area delineation(s) stated in the appeal
request. The request must be made by certified mail or hand delivery to the Department, with the
appropriate filing fee and a completed Request for Departmental Action Fee Transmittal Form, as
provided in 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 mail 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 of Resource Area Delineation will
be required to demonstrate prior participation in the review of this project. Previous participation 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 to 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 wetlands regulations (310 CMR 10.00).
To the extent that the Order is based on a municipal bylaw or ordinance, and not on the Massachusetts
Wetlands Protection Act or regulations, the Department of Environmental Protection has no appellate
jurisdiction.

wpaform4b.doc - rev, 08/13 WPA 4B, Order of Resource Area Delineation » Page 3 of 4



Massachusetts Department of Environmental Protection  Provided by MassDEP:

. 33-1350
Bureau of Resource Protection - Wetlands == p——

y
WPA Form 4B - Order of Resource Area
D I. t eDEP Transaction Number
e "_‘ea ion Haverhill
Massachusetts Wetlands Protection Act M.G.L. ¢. 131, §40 City/Town
E. Signatures July 9, 2014
Date of Issuance
Please indicate the number of members who will sign this forlin . 5 . j.i;;ber S
DD A e = '—é{%é/[ é’r {Zéé’f/? p}@ﬁ%
Signature of Conservatioff Commissidn Member Sigriatyre-of Consewat'@\Commigsion Mem?r/‘ y
N (hpg ardX o ﬁ % 204 fJ) { xeeoln )

Sign /r”é of Conse @Commission Member N Signature of Conservation Commission Member
DG P28 8 A
-Stnature onservation Comimission Meﬁher Signature of Conservation Commission Member

Signature of Conservation Commission Member

This Order is valid for three years from the date of issuance.
If this Order constitutes an Amended Order of Resource Area Delineation, this Order does not extend
the issuance date of the original Final Order, which expireson *  unless extended in writing by
the issuing authority. *July 9, 2017

This Order is issued to the applicant and the property owner (if different) as follows:

2.[] By hand delivery on 3. KX By certified mail, return receipt requested on
July 9, 2014
a. Date a. Date

wpaformé4b,doc « rev. 08/13 WPA 4B, Order of Resource Area Delineation - Page 4 of 4





