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IEc WETLANDS WIlLDILIFE WATERWAYS

Notice of Intent Application
Pleasant Street Complete Streets Project

March 4, 2026

Subject Property
Pleasant Street (Route 122)
Paxton Town Line to South Olean Street

Worcester, Massachusetts

Applicant and Owner

Massachusetts Department of Transportation-Highway Division
10 Park Plaza
Boston, MA 02116

In_ Conjunction with LEC Environmental Consultants, Inc.
Toole Design 100 Grove Street, Suite 310
141 Tremont Street, 9th Floor Worcester, MA 01605
Boston, MA 02111 508-753-3077

www.lecenvironmental.com
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Proposal No. 610535-134928

IEc WETLANDS WiIlLDLIFE WATERWAYS

March 4, 2026
FedEx and Email (planning@worcesterma.gov)

Worcester Conservation Commission
City Hall

455 Main Street, Room 404
Worcester, MA 01608

RE: Notice of Intent Application [LEC File #: TD\24-254.04]
Pleasant Street (Route 122) Corridor Improvements
Paxton Town Line to South Olean Street
Worcester, Massachusetts

Dear Members of the Commission:

On behalf of the Applicant, the Massachusetts Department of Transportation-Highway Division
(MassDOT), LEC Environmental Consultants, Inc. (LEC) respectfully submits this Notice of Intent (NOI)
Application for Pleasant Street (Route 122) corridor improvements in Worcester, Massachusetts. This
filing is submitted pursuant to the Massachusetts Wetlands Protection Act (the Act, M.G.L.c.131 § 40)
and its implementing Regulations (the Act Regulations, 310 CMR 10.00). As an agency of the
Commonwealth providing essential government functions, MassDOT is exempt from certain municipal
requirements including, but not limited to, wetland bylaws, ordinances, and policies, and paying for peer
review fees. Additionally, MassDOT is not required to notify abutters per the Act Regulations at 310
CMR 10.05(4).

Bordering Vegetated Wetland (BVW), Bordering Land Subject to Flooding (BLSF), Bank to intermittent
stream, Bank-MAHW to Tatnuck Brook, and 25-foot Riverfront Area occurs on and/or proximate to the
project area and are protected under the Act and Act Regulations. Components of the project that involve
repaving within Buffer Zone are considered a minor activity not subject to regulation under the Act, in
accordance with 310 CMR 10.02(2)(b)(2)(p). The remainder of the project that occurs within Buffer
Zone and BLSF are the subject of this NOI filing. BLSF impacts of 5.24+ cubic yards will be replaced
with 5.72+ cubic yards of new flood storage, resulting in a net gain of 0.48= cubic yards of flood storage.
Activities within BLSF qualify as a limited project under 310 CMR 10.53(3)(f) for maintenance and

improvement of an existing public roadway and as such, the provisions of 310 CMR 10.57 are

notwithstanding.

LEC Environmental Consultants, Inc. www.lecenvironmental.com
12 Resnik Road 380 Lowell Street 100 Grove Street P.O. Box 590 1 Richmond Square
Suite 1 Suite 101 Suite 310 Rindge, NH 03461 219W

Plymouth, MA 02360 Wakefield, MA 01880 Worcester, MA 01605 Providence, Rl 02906
508.746.9491 781.245.2500 508.753.3077 603.899.6726 401.685.3109
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Proposal No. 610535-134928

LEC

Project details are provided on the site plans, entitled Plan and Profile of Pleasant Street (Route 122),
Worcester, MA, dated January 9, 2026; and Stormwater Management Report prepared by Jacobs, dated
March 4, 2026. As part of the proposed activities, the Applicant will implement erosion controls,
establish a clearly defined Limit-of-Work, and provide stormwater management measures and BLSF

mitigation in accordance with the Act Regulations.

Enclosed please find one check made payable to the City of Worcester in the amount of Two-Hundred,
Sixty-Two Dollars and Fifty Cents ($262.50) for the purpose of filing this Application under State
guidelines. In addition, electronic payment to the Commonwealth of Massachusetts in the amount of
Two-Hundred, Thirty-Seven Dollars and Fifty Cents ($237.50) has been made via eDEP. It is our
understanding that the Conservation Commission will legally post the NOI Application and required
public hearing so as to appear on the Conservation Commission’s March 23, 2026 agenda. We trust that
the information included herein is sufficient to facilitate your review. Should you have any questions
regarding this NOI or require additional information, please contact me in our Worcester office at 508-

753-3077 or at akendall@lecenvironmental.com.

Thank you for your consideration of this NOI. We look forward to meeting with the Commission on
March 23, 2026.

Sincerely,

LEC Environmental Consultants, Inc.

Mw

Andrea Kendall, PWS

Senior Environmental Scientist

cc: DEP, Central Region
Adetoyin Olaoye, Massachusetts Department of Transportation
Coleen Lautrup, Toole Design
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Proposal No. 610535-134928

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

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

MassDEP File Number

Document Transaction Number

Worcester
City/Town

A. General Information

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

Pleasant Street (Route 122) Worcester 01602
Paxton Town Line to South Olean Street b. City/Town c. Zip Code
a. Street Address
. . 42.28056 -71.87213
Latitude and Longitude: d. Latitude e. Longitude
N/A Roadway Right of Way N/A Roadway Right of Way
f. Assessors Map/Plat Number g. Parcel /Lot Number
2. Applicant:
Erica Larner
a. First Name b. Last Name

Massachusetts Department of Transportation - Highway Division
c. Organization

10 Park Plaza, Room 7360
d. Street Address

Boston MA 02116
e. City/Town f. State g. Zip Code
857-268-1729 N/A erica.n.larner@dot.state.ma.us
h. Phone Number i. Fax Number j- Email Address

3. Property owner (required if different from applicant): [] Check if more than one owner
a. First Name b. Last Name

Massachusetts Department of Transportation-Highway Division
c. Organization

10 Park Plaza
d. Street Address

Boston MA 02116
e. City/Town f. State g. Zip Code
h. Phone Number i. Fax Number j- Email address

4. Representative (if any):

Andrea Kendall

a. First Name b. Last Name
LEC Environmental Consultants, Inc.

c. Company

100 Grove Street, Suite 310
d. Street Address

Worcester MA 01605

e. City/Town f. State g. Zip Code
508-753-3077 N/A akendall@lecenvironmental.com

h. Phone Number i. Fax Number j- Email address

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

$500.00 $237.50 $262.50
a. Total Fee Paid b. State Fee Paid c. City/Town Fee Paid

wpaform3.doc « rev. 12/4/2023 A00860 - 8 Page 1 of 9



Proposal No. 610535-134928

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

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

MassDEP File Number

Document Transaction Number
Worcester

City/Town

A. General Information (continued)

6. General Project Description:

The Project consists of Pleasant Street roadway updates that enhance public safety and mobility for
all modes of transportation. The project includes reconstruction and cross section modifications to
Pleasant Street, improved traffic operations and new and/or improved pedestrian and bicycle
accommodations from the Paxton town line east to South Olean Street. Portions of the work are
located within BLSF and the 100-foot Buffer Zone.

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

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

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

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

9. [] Other

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

10.53 (3)(f) - Maintenance and improvement of exisiting public roadways.
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:

Worcester

a. County b. Certificate # (if registered land)
N/A-Roadway

c. Book d. Page Number

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

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

2. X 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. 12/4/2023 A00860 -9 Page 2 of 9



Proposal No. 610535-134928

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

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

MassDEP File Number

Document Transaction Number

Worcester
City/Town

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

Resource Area

a.[]
For all projects
affecting other b. []
Resource Areas,
please attach a
narrative c. ]
explaining how
the resource
area was
delineated.

Bank

Bordering Vegetated
Wetland

Land Under
Waterbodies and
Waterways

Resource Area

d. X

e. ]

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

Bordering Land
Subject to Flooding

Isolated Land
Subject 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

3. cubic yards dredged

Size of Proposed Alteration

2. square feet

Proposed Replacement (if any)

47 (Perm); 8,257 (Temp) 8,304
1. square feet 2. square feet
0 0

3. cubic feet of flood storage lost

1. square feet

4. cubic feet replaced

2. cubic feet of flood storage lost
Tatnuck Brook (inland)

3. cubic feet replaced

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

Width of Riverfront Area (check one):

X 25 ft. - Designated Densely Developed Areas only

[] 100 ft. - New agricultural projects only

[] 200 ft. - All other projects

4. Proposed alteration of the Riverfront Area:

0

0

0

square feet

a. total square feet

5. Has an alternatives analysis been done and is it attached to this NOI?

6. Was the lot where the activity is proposed created prior to August 1, 19967

b. square feet within 100 ft.

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

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

wpaform3.doc ¢ rev. 12/4/2023
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N/A
c. square feet between 100 ft. and 200 ft.
] Yes[] No
] Yes[] No
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Proposal No. 610535-134928

Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands

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

MassDEP File Number

Document Transaction Number

Worcester
City/Town

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

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

Resource Area

Size of Proposed Alteration Proposed Replacement (if any)

a.[] Designated Port Areas Indicate size under Land Under the Ocean, below
b.[] 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. D Coastal Beaches 1. square feet 2. cubic yards beach nourishment
e. D Coastal Dunes 1. square feet 2. cubic yards dune nourishment
Size of Proposed Alteration Proposed Replacement (if any)
f. ] Coastal Banks T Tnear foet
a.[] Rocky Intertidal
Shores 1. square feet
h. |:| Salt Marshes 1. square feet 2. sq ft restoration, rehab., creation
i. 1 Land Under Salt
Ponds 1. square feet
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
.1  Land Subjectto

1. square feet

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.

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

A00860 - 11 Page 4 of 9



Proposal No. 610535-134928

Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands MassDEP File Number
WPA Form 3 - Notice of Intent |

. Document Transaction Number
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Worcester

City/Town

C. Other Applicable Standards and Requirements

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

Streamlined Massachusetts Endangered Species Act/Wetlands Protection Act Review

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

allYes [ No If yes, include proof of mailing or hand delivery of NOI to:

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

August 2021 Westborough, MA 01581

b. Date of map

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

c. Submit Supplemental Information for Endangered Species Review*

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

(a) within wetland Resource Area percentage/acreage

(b) outside Resource Area percentage/acreage

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

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

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

®) ] Photographs representative of the site

* Some projects not in Estimated Habitat may be located in Priority Habitat, and require NHESP review (see https://www.mass.gov/ma-
endangered-species-act-mesa-regulatory-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. 12/4/2023 A00860 - 12 Page 5 of 9



Proposal No. 610535-134928

Massachusetts Department of Environmental Protection Provided by MassDEP:

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

City/Town

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

©) ] MESA filing fee (fee information available at https://www.mass.gov/how-to/how-to-file-for-
a-mesa-project-review).

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

1.0  Project is exempt from MESA review.
Attach applicant letter indicating which MESA exemption applies. (See 321 CMR 10.14,
https://www.mass.gov/service-details/exemptions-from-review-for-projectsactivities-in-
priority-habitat; 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. [X] 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 - Bourne to Rhode Island border, and North Shore - Plymouth to New Hampshire border:
the Cape & Islands:

Division of Marine Fisheries - Division of Marine Fisheries -

Southeast Marine Fisheries Station North Shore Office

Attn: Environmental Reviewer Attn: Environmental Reviewer

836 South Rodney French Blvd. 30 Emerson Avenue

New Bedford, MA 02744 Gloucester, MA 01930

Email: dmf.envreview-south@mass.gov Email: dmf.envreview-north@mass.gov

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.

c.[] Is this an aquaculture project? d.[] Yes [] No
If yes, include a copy of the Division of Marine Fisheries Certification Letter (M.G.L. c. 130, § 57).

wpaform3.doc « rev. 12/4/2023 A00860 - 13 Page 6 of 9



Proposal No. 610535-134928

Massachusetts Department of Environmental Protection Provided by MassDEP:
Bureau of Resource Protection - Wetlands MassDEP File Number

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

Document Transaction Number

Worcester
City/Town

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

4.

Online Users:
Include your
document
transaction
number

(provided on 5.

your 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 4.007?

a[] Yes [XI No

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

a. ] Yes 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.X] 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

3.1 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

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

Appendix A: Ecological Restoration Notice of Intent — Minimum Required Documents (310 CMR
10.12).

Applicants must include the following with this Notice of Intent (NOI). See instructions for details.

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

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

2.[X]  Plans identifying the location of proposed activities (including activities proposed to serve as a
Bordering Vegetated Wetland [BVW] replication area or other mitigating measure) relative to
the boundaries of each affected resource area.

wpaform3.doc « rev. 12/4/2023 A00860 - 14 Page 7 of 9



Proposal No. 610535-134928

4
Massachusetts Department of Environmental Protection Provided by MassDEP:
Bureau of Resource Protection - Wetlands MassDEP File Number
WPA Form 3 - NOtice Of Intent Document Transaction Number
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Worcester

City/Town

D. Additional Information (cont'd)

3.[X] Identify the method for BVW and other resource area boundary delineations (MassDEP BVW
Field Data Form(s), Determination of Applicability, Order of Resource Area Delineation, etc.),
and attach documentation of the methodology.

4.[] Listthe titles and dates for all plans and other materials submitted with this NOI.

Plan & Profile of Pleasant Street (Route 122), Worcester, MA
a. Plan Title

Toole Design Said Yahya
b. Prepared By c. Signed and Stamped by

January 9, 2026

d. Final Revision Date e. Scale
Stormwater Report, Jacobs Engineering February 2026
f. Additional Plan or Document Title g. Date
5.[ ] If there is more than one property owner, please attach a list of these property owners not
listed on this form.

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

9.[] 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:

41608 March 3, 2026

2. Municipal Check Number 3. Check date

Electronic payment via eDEP

4. State Check Number 5. Check date

LEC Environmental Consultants, Inc.

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

wpaform3.doc « rev. 12/4/2023 A00860 - 15 Page 8 of 9



Proposal No. 610535-134928

Massachusetts Department of Environmental Protection Provided by MassDEP:
Bureau of Resource Protection - Wetlands MassDEP File Number

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

Document Transaction Number

Worcester
City/Town

F. Signatures and Submittal Requirements

| hereby certify under the penalties of perjury that the foregoing Notice of Intent and accompanying
plans, documents, and supporting data are true and complete to the best of my knowledge. | understand
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. c. 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.

02/26/2026
1. Signature of Applfcant Eriy’farner, MassDOT-Highway Division 2. Date
3. Signature of Property Owner (if different) 4. Date
O s, el 3/3/2026
5. Signature of Representative Andrea Kendall, LEC Environmental Consultants, Inc. 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. 12/4/2023 A00860 - 16 Page 9 of 9


sharon
Typewritten Text
3/3/2026


Proposal No. 610535-134928

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

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

Important: When A. Applicant Information

filling out forms

on the computer,  {_ | ocation of Project:
use only the tab

key to move your Pleasant Street (Route 122) Worcester
cursor - do not :

a. Street Address b. City/Town
use the return .
key. Electronic payment through eDEP $237.50

c. Check number d. Fee amount

2. Applicant Mailing Address:

M A‘ Erica Larner
| l a. First Name b. Last Name
Massachusetts Department of Transportation-Highway Division

c. Organization

10 Park Plaza, Room 7360
d. Mailing Address

Boston MA 02116

e. City/Town f. State g. Zip Code
857-268-1729 Erica.n.larner@dot.state.ma.us

h. Phone Number i. Fax Number j- Email Address

3. Property Owner (if different):

a. First Name b. Last Name
Massachusetts Department of Transportation-Highway Division
c. Organization

10 Park Plaza
d. Mailing Address

Boston MA 02116
e. City/Town f. State g. Zip Code
h. Phone Number i. Fax Number j- Email Address

To calculate B Fees

filing fees, refer

to the catego i . .
fee list andg v Fee should be calculated using the following process & worksheet. Please see Instructions before

examples inthe  filling out worksheet.
instructions for

filing out WPA step 1/Type of Activity: Describe each type of activity that will occur in wetland resource area and buffer zone.
Form 3 (Notice of

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

Step 3/Iindividual Activity Fee: |dentify 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 A00860 -17 Page 1 of 2



Proposal No. 610535-134928

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

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

B. Fees (continued)

Step 1/Type of Activity Step 2/Number Step Step 4/Subtotal Activity
of Activities 3/Iindividual Fee
Activity Fee
Category 2e (inland limited project) 1 $500.00 $500.00

Step 5/Total Project Fee:  $500.00

Step 6/Fee Payments:

. _ $500.00
Total Project Fee: a. Total Fee from Step 5
- $237.50
State share of filing Fee: b. 1/2 Total Fee less $12.50
$262.50

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.)
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Proposal No. 610535-134928

L Ec Notice of Intent Application

PLYMOUTH, MA

Pleasant Street (Route 122) Corridor Improvements
Paxton Town Line to South Olean Street
Worcester, Massachusetts

Introduction

On behalf of the Applicant, Massachusetts Department of Transportation (MassDOT),
LEC Environmental Consultants, Inc. (LEC) is submitting this Notice of Intent (NOI)
Application for Pleasant Street (Route 122) corridor improvements in Worcester,
Massachusetts. The NOI Application is filed under the Massachusetts Wetlands
Protection Act (Act, M.G.L., c. 131, s. 40) and its implementing Regulations (Act
Regulations, 310 CMR 10.00. As an agency of the Commonwealth providing essential
government functions, MassDOT is exempt from certain municipal requirements
including, but not limited to, wetland bylaws, ordinances, and policies, and paying for
peer review fees. Additionally, MassDOT is not required to notify abutters per the Act
Regulations at 310 CMR 10.05(4).

The purpose of the proposed project is to enhance safety and mobility for all modes of
transportation. Designed as a Complete Street, the project includes reconstruction and
cross section modifications to Pleasant Street, improved traffic operations, and new
pedestrian and bicycle accommodations. These improvements are aligned with
MassDOT’s sustainability initiative known as GreenDOT, which promotes the healthy
transportation modes of walking, bicycling, and public transit, and supportive smart
growth development. Construction activities will be conducted, in part, within Bordering
Land Subject to Flooding (BLSF) and the 100-foot Buffer Zone. Wetland resource areas
will be protected from impacts during construction through the implementation of erosion
and sedimentation controls. The erosion and sedimentation controls will function as the
limit of work and will minimize areas of disturbance, as will phasing and sequencing of

the work.

The proposed work activities are depicted on the site plans entitled, Plan and Profile of
Pleasant Street (Route 122), Worcester, MA, prepared by Toole Design, dated November
21, 2025 (Site Plans, Attachment).

The following report provides a description of the site, the associated Wetland Resource
Areas, proposed activities, and a description of the measures used to mitigate potential
impacts to Wetland Resource Areas and their associated Buffer Zones. The project
qualifies as a limited project under 310 CMR 10.53(3)(f) for maintenance and
improvement of an existing public roadway. No other state or municipal permits are

required for this project.
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Proposal No. 610535-134928

L Ec Notice of Intent Application

PLYMOUTH, MA

Pleasant Street (Route 122) Corridor Improvements
Paxton Town Line to South Olean Street
Worcester, Massachusetts

General Site Description

The proposed project limits (herein referred to as “the Site”) includes a 1.4+ mile
segment of the Pleasant Street right-of-way (ROW) and directly adjacent areas from the
Town of Paxton municipal boundary east to South Olean Street/Tatnuck Brook
(Appendix A, Figure 1) within the west-central portion of Worcester. Pleasant Street
(Route 122) is a two-way, east-west roadway. Westbound travel consists of two lanes
that transition to a single-lane proximate to the Paxton town line to the west. The
southbound travel consists of a single lane. Classified as an urban principal arterial route,
Pleasant Street traverses through business and residential zone districts. In 2024,
Pleasant Street supported almost 9,500 average daily trips (ADT). Residential and
commercial uses, including Tatnuck Country Club, occur along the Site and forested
uplands and wetlands occur in select areas. Currently, the project corridor poses several
operational and safety issues due to substandard bicycle and pedestrian facilities. A
sidewalk occurs on the south side of the roadway along the entire corridor and on the
north side of the roadway in discrete locations within the eastern and western project

limits. No bicycle accommodations are present along the corridor.

Guardrails
extend along
select sections
of Pleasant
Street generally
where slopes
adjacent to the
roadway are
steep as well as
adjacent to a
stormwater
basin on the

south side of

;¥

the roadway.
Overhead

electric and telecommunication lines attached to wooden utility poles are located within

Photo 1. Representative view of Pleasant Street a sidewalk.

the ROW on both sides of Pleasant Street. Sewer, gas, water, and electric utilities occur
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Proposal No. 610535-134928

L Ec Notice of Intent Application

PLYMOUTH, MA

Pleasant Street (Route 122) Corridor Improvements
Paxton Town Line to South Olean Street
Worcester, Massachusetts

belowground within the ROW. Vegetation immediately along the roadside consists of
lawn, grasses and forbs, shrubs, and small caliper trees. Bordering Vegetated Wetlands
and/or Bank to intermittent streams or perennial stream (Tatnuck Brook) generally occur
within 100 feet of Pleasant Street, between STA 18+00 and 21+50; 25+25 and 28+50;
35+75 and 45+00; 64+25 and 70+00; and 80+25 and 80+50). These wetlands occur at
the bottom of the moderate to steep hillside slopes/embankments and typically between

10 to 20 feet lower than the roadway surface.

Stormwater runoff sheet flows from the roadway surface to a closed drainage system
comprised of catch basins and underground pipes that direct flow to a stormwater basin

and/or downgradient BVWs/streams.

According to the regional Natural Resources Conservation Service (NRCS) soil survey,
soils mapped along the project corridor primarily include Paxton fine sandy loam, 8 to 15
percent slopes, Woodbridge fine sandy loam, 3 to 8 percent slopes, Hinckley-Urban land

complex, 0 to 15 percent slopes, and Urban land.

Vegetation within the forested uplands includes a canopy dominated by Norway maple
(Acer platanoides) with individuals of black cherry (Prunus serotina). The understory is
comprised of saplings from the canopy with individuals of tatarian honeysuckle
(Lonicera tatarica), and burning bush (Euonymus alatus). The groundcover is dominated
by Japanese knotweed (Polygonum cuspidatum), with patches of tatarian honeysuckle,
and individuals of ash (Fraxinus sp.), burning bush, Canada mayflower (Maianthemum

canadense), poison ivy (Toxicodendron radicans), and seedlings from the canopy.

Utilizing a hand-held, Dutch-style auger, LEC inspected soil conditions within the upland
along the BVW boundary and observed a 9-inch thick, very fine sandy loam topsoil (A
Horizon) with a soil matrix color of 10YR 2/2. The topsoil is underlain by a 7-inch thick,
very fine sandy loam subsoil (B; Horizon) with a soil matrix color of 10YR 4/6 and a 7+
inch thick subsoil (B2 Horizon) with a soil matrix color of 2.5Y 5/6. This soil profile is
not considered hydric according to Field Indicators for ldentifying Hydric Soils in New
England (Version 4, June 2020, the Field Indicators Guide).

The Site is not located within an Area of Critical Environmental Concern (ACEC), and
according to DEP, the Site is not located in an area designated as an Outstanding

Resource Water or a contributor to a public water supply.
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2.1

2.2

PLYMOUTH, MA

Pleasant Street (Route 122) Corridor Improvements
Paxton Town Line to South Olean Street
Worcester, Massachusetts

MA Natural Heritage & Endangered Species Program Designation
According to the 15" Edition of the Massachusetts Natural Heritage Atlas (valid from
August 1, 2021) published by the Natural Heritage & Endangered Species Program
(NHESP) and the MassGIS database, the Site is not located within Priority Habitats of
Rare Species or Estimated Habitats for Rare Wildlife. No Certified Vernal Pools (CVP)
or Potential Vernal Pools (PVP) are located on or near the Site (Appendix A, Figure 2).

Area of Critical Environmental Concern and Outstanding Resource Water

According to MassGIS database, the Site is not located within an Area of Critical
Environmental Concern (ACEC) and is not located in an area designated as an

Outstanding Resource Water or a contributor to a public water supply.

Wetland Boundary Determination Methodology

LEC conducted a site evaluation on March 10, 2025 to identify, characterize, and
delineate existing protectable Wetland Resource Areas located within and adjacent to the
Site. The wetland boundaries were determined through observations of the existing plant
communities, using the "fifty percent criteria" to determine dominance of wetland/upland
vegetation, the interpretation of soil characteristics, and other indicators of wetland
hydrology in accordance with the MassDEP handbook, Delineating Bordering Vegetated
Wetlands under the Massachusetts Wetlands Protection Act (September, 2022), the Field
Indicators for Identifying Hydric Soils in New England (December, 2019), and the
criteria set forth in 310 CMR 10.55.

LEC demarcated the BVW boundaries with sequentially-numbered, blaze orange
surveyor’s flagging tape/pin flags embossed with the words “LEC Resource Area
Boundary” in bold, black print. LEC flagging stations 1-1 through 1-8, 2-1 through 2-6,
3-1 through 3-3, and 4-4 through 4-26 demarcate the boundary of BVW boundary. LEC
demarcated Bank boundaries and/or Mean Annual High Water (MAHW) line with
sequentially-numbered, blaze blue surveyor’s tape. LEC flagging stations Al to A4; Bl
to B5; C1 to C5; D1 to D35; E1 to E3; and F1 to F9 demarcate the boundary of Bank to
intermittent. LEC flagging stations G1 to G11 demarcate the boundary of Bank/MAHW
line to Tatnuck Brook, a perennial stream. All flags were survey located by Green

International Affiliates, Inc.
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PLYMOUTH, MA

Pleasant Street (Route 122) Corridor Improvements
Paxton Town Line to South Olean Street
Worcester, Massachusetts

Wetland Resource Area Descriptions

Wetland Resource Areas located adjacent to and/or within the Site include BVW, Bank to
intermittent stream, Bank/MAHW to Tatnuck Brook, and associated 25-foot Riverfront
Area, and Bordering Land Subject to Flooding. A brief description of the Wetland

Resource Areas and 100-foot Buffer Zone are provided below.

Bordering Vegetated Wetland (BVW)
Bordering Vegetated Wetland (BVW) is defined at 310 CMR 10.55 (2) as freshwater

wetlands that border on creeks, rivers, streams, ponds and lakes. The types of freshwater
wetlands are wet meadows, marshes, swamps and bogs. Bordering Vegetated Wetlands
are areas where the soils are saturated and/or inundated such that they support a
predominance of wetland indicator plants. The boundary of Bordering Vegetated
Wetland is the line within which 50% or more of the vegetational community consists of

wetland indicator plants and saturated or inundated conditions exist.

Four vegetated wetlands are located adjacent to the Site and are regulated as BVW under
the Act. Primarily characterized as forested/scrub-shrub wetlands, vegetation includes a
canopy of red maple (Acer rubrum), Norway maple, ash, black birch (Betula lenta), and
American elm (Ulmus americana). The understory is comprised of patches of red osier
dogwood (Cornus sericea), with individuals of multiflora rose (Rosa multiflora), tatarian
honeysuckle, locust (Gleditsia sp.), privet (Ligustrum sp.), silky dogwood (Conus
amomum), and saplings from the canopy. Ground cover vegetation is dominated by
Japanese knotweed and jewelweed (Impatiens capensis), with patches of sensitive fern
(Onoclea sensibilis) and poison ivy, scattered patches of goldenrod (Solidago sp.),
individuals of burnweed (Erechtites heiraciifolius), cinnamon fern (Osmunda
cinnamomea), and aster (Aster sp.), and scattered individuals of New York fern
(Thelypteris noveboracensis) and seedlings from the canopy. Entanglements of grape

(Vitis sp.) and Asian bittersweet (Celastrus orbiculatus) are found throughout.
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(5

Photo 2. Northerly view of A-Series Bank to intermittent stream and 1-Series BVW.

The 3-Series BVW is a fringing scrub-shrub wetland south of Pleasant Street adjacent to
the D-series Bank. The BVW lacks any canopy vegetation. The understory is dominated

by tatarian honeysuckle, with patches of multiflora rose.
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Pleasant Street (Route 122) Corridor Improvements
Paxton Town Line to South Olean Street
Worcester, Massachusetts

Utilizing a hand-held, Dutch-style auger, LEC inspected soils within the BVWs along the
BVW boundary. Within the 4-series BVW, LEC observed an 8-inch thick, gravelly
sandy loam topsoil (A Horizon) with a soil matrix color of 10YR 2/1. The A Horizon is
underlain by an 11-inch thick, sandy loam subsoil (B Horizon) with a soil matrix color
of 10YR 3/2 and redoximorphic concentrations (10%) with a soil color of 7.5YR 3/4.
The subsoil is underlain by a 6+ inch thick, sandy loam subsoil (B, Horizon) with a soil
matrix color of 10YR 3/1 and redoximorphic depletions (10%) with a soil color of 10YR
5/2 and concentrations (10%) with a soil matrix color of 10YR 3/6. This soil profile
meets the A11 (Depleted Below Dark Surface) indicator for hydric soil according to the
Field Indicators Guide.

MassDEP Bordering Vegetated Wetland Delineation Field Data Forms for a
representative wetland transect proximate to LEC flagging station 4-7 are included in
Appendix B. Field data forms for the 1-Series, 2-Series, and 3-Series BVWs are not

required since the boundaries occur along a distinct break in slope.

Bank and Mean Annual High-Water (MAHW) Line

Bank is the first observable break in slope or the mean annual flood level, whichever is

lower. The lower boundary of a Bank is the mean annual low flow level [310 CMR 10.54
) (©)]-

Mean Annual High-water Line of a river is the line that is apparent from visible markings
or changes in the character of soils or vegetation due to the prolonged presence of water
and that distinguishes between predominantly aquatic and predominantly terrestrial
land. Field indicators of bankfull conditions shall be used to determine the mean annual
high-water line [310 CMR 10.58 (2)(a)(2)].

According to 310 CMR 10.04, a stream means a body of running water, including brooks
and creeks, which moves in a definite channel in the ground due to a hydraulic gradient,
and which flows within, into or out of an Area Subject to Protection under M.G.L. c. 131,
$ 40. A portion of a stream may flow through a culvert or beneath a bridge. Such a body
of running water which does not flow throughout the year (i.e., which is intermittent) is a

stream_except for that portion upgradient of all bogs, swamps, wet meadows and marshes

Bank to Intermittent Streams

An intermittent stream originates within the 1-Series BVW located south of Tarrytown
Lane and flows easterly proximate to the Site. The stream flows through a series of
roadway culverts, below Pleasant Street, Bailey Street/Airport Drive, Prouty Lane, and is
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piped for discrete sections. At Joppa Road, the stream flows through a culvert and
continues as a piped conveyance below Pleasant Street and, based on topography, is

presumed to daylight within the 4-series BVW.

Photo 4. Upstream (westerly) view of D-Series stream flowing out of piped
conveyance.

"

i 7 W
Photo 5. Downstream (easterly) view of D-Series stream flowing parallel to
Pleasant Street.
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Pleasant Street (Route 122) Corridor Improvements
Paxton Town Line to South Olean Street
Worcester, Massachusetts

Intermittent Stream Status

According to the Act Regulations [310 CMR 10.58(2)(a)(1)(b and c)], b. 4 river or
stream shown as intermittent or not shown on the current USGS map or more recent map
provided by the Department, that has a watershed size greater than or equal to one
square mile, is perennial. c. A stream shown as intermittent or not shown on the current
USGS map or more recent map provided by the Department, that has a watershed size
less than one square mile, is intermittent unless: i. The stream has a watershed size of at
least ¥ (0.50) square mile and has a predicted flow rate greater than or equal to 0.01
cubic feet per second at the 99% flow duration using the USGS Stream Stats method. The

issuing authority shall find such streams to be perennial...

The stream interior of the forested BVW is mapped as intermittent on the latest USGS
Topographic Map. In accordance with 310 CMR 10.58(2)(a)(1)(c), in order to confirm
the intermittent status of this stream, LEC utilized the USGS Water Resources Web
Application, StreamStats, to calculate the contributing watershed area and 99% flow
duration. The report (Attachment B, StreamStats) determined a 0.71 square mile
watershed where the stream flows into Tatnuck Brook and a 99% flow duration of
0.00939 cubic feet per second. The 99% flow duration is below the minimum threshold

for perennial stream status (Appendix C). Thus, the stream is confirmed as intermittent.

Tatnuck Brook

Tatnuck Brook is mapped by the latest USGS Topographic Map as a perennial stream.
Proximate to the Site, the stream flows southerly through a culvert below Pleasant Street.
The approximately 20-foot-wide stream channel is contained by 1-2 foot vertical Banks
located at the bottom of moderate to gentle slopes. The Bank is vegetated, contains

undercuts, and interspersed with exposed soil and small boulders/rocks.
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o

5

Photo 6. Downstream (sotherly) view of Tatnuck Brook from Pleasant Street bridge.

43 Riverfront Area

According to 310 CMR 10.58 2 (a) Riverfront Area is defined as the area of land
between a river's mean annual high-water line measured horizontally outward from the
river and a parallel line located 200 feet away, except that the parallel line is located.:
(a) 25 feet away in Boston, Brockton, Cambridge, Chelsea, Everett, Fall River,
Lawrence, Lowell, Malden, New Bedford, Somerville, Springfield, Winthrop, and
Worcester [Underline added].

Tatnuck Brook is mapped by the latest USGS Topographic Map as a perennial stream.
Under the Act, a 25-foot Riverfront Area extends parallel to the Bank/MAHW line. No

portion of the Site is located within Riverfront Area.

4.4 Bordering Land Subject to Flooding (BLSF)

Bordering Land Subject to Flooding is an area which floods from a rise in a bordering
waterway or water body. Such areas are likely to be significant to flood control and

storm damage prevention [310 CMR 10.57 (1)(a)].

According to the November 26, 2024 Revised Preliminary Federal Emergency
Management Agency Flood Insurance Rate Map for Worcester County, Massachusetts
(Community Panel: 25027C0613F), Tatnuck Brook is mapped as a Regulatory

Floodway: Special Flood Hazard Area that includes the channel of the river and adjacent
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land areas that must remain free from obstruction to allow the discharge of the 1% annual
chance flood. The eastern-most section of the Site (i.e., proximate to the Pleasant Street
bridge over Tatnuck Brook) is located within Zone AE: Area subject to flooding by the
1% annual chance flood — Base Flood Elevations determined (elevation 581.9 (south of
the crossing) to 587.1 (north of the crossing)); and Zone X [shaded]: areas of 0.2%
annual chance flood. The remainder of the project occurs within Zone X [unshaded]:
Areas determined to be outside the 0.2% annual chance floodplain (Appendix A, Figure
2). BLSF extends from the Bank to the limit of the Zone AE. BLSF within the Site is
comprised of roadway and sidewalk surfaces. No portion of the Site is located within the

Regulatory Floodway.

5. Proposed Project

The Project consists of roadway updates that enhance safety and mobility for all modes of
transportation. Designed as a Complete Street, the project includes reconstruction and
cross section modifications to Pleasant Street, improved traffic operations, and new
pedestrian and bicycle accommodations. New and/or improved sidewalks and new
bicycle lanes are proposed along the corridor, providing new multi-modal connections.

To accommodate the new bicycle lanes, westbound travel will be reduced to a single lane

and include dedicated turning lanes. Specifically, the project will:
e Resurface roadways with new pavement by milling and overlay and reset curb;
o Relocate and upgrade drainage infrastructure in select locations within the
Project limits;
e Provide bicycle accommodations in each direction of vehicular travel via
buffered bicycle lanes;

e Construct Americans with Disabilities Act (ADA)/Architectural Access Board
(AAB) compliant accessible sidewalks and pedestrian ramps to improve

pedestrian accommodations along the entire project corridor;
e Restore vegetated areas with loam and seed mix; and

e Install new traffic signage & striping, including bicycle and pedestrian crossings,

and turning lanes.
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The existing closed drainage system, where present, is being retained, modified, and/or
relocated to accommodate the proposed improvements. A new catch basin (CB-15) is
proposed at STA 30+00.

The project will occur, in part, within BLSF and Buffer Zone, as described below in
Section 6.1. As discussed below in Section 7, the work has been designed to comply

with applicable performance standards to the maximum extent practicable.

Assessment of Impacts and Mitigation Measures

The following provides an Assessment of Impacts and proposed Mitigation associated

with construction of the Proposed Project.

Wetland Resource Area and Buffer Zone Impacts

The project will result in temporary and permanent impacts to BLSF and 100-foot Buffer
Zone. The project has been designed with mitigation measures to ensure compliance
with the applicable performance standards and protection of the interests of the Act
during and after construction. Erosion and sediment controls will be implemented during
construction and stormwater management improvements will further protect

downgradient resource areas.

Bordering Land Subject to Flooding

Activities within BLSF include roadway repaving and sidewalk reconstruction. The
proposed roadway and sidewalk grades within BLSF will match existing conditions,
except for the reconstruction of the sidewalk at South Olean Street which will require
grade readjustments. Approximately 8,304 square feet of the corridor improvements will
occur within BLSF and are largely associated with roadway repaving. Portions of the
sidewalk reconstruction will result in the loss of 5.244 cubic yards of flood storage at
elevation 587. Compensatory flood storage of 5.72+ cubic yards has been provided and
results in an overall increase in flood storage capacity (0.48+ cubic yards).
Compensatory flood storage will be located at the sidewalk reconstruction area. New
flood storage will be created at the same incremental 1-foot elevation as the impact area,
as noted on the Floodplain Impact Summary table prepared by Toole Design (Sheet 13,
Site Plans).
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6.1.2 100-Foot Buffer Zone
Activities in Buffer Zone include roadway and sidewalk repaving, sidewalk
improvements (i.e., widening and/or reconfiguration), and/or new sidewalk construction
along Pleasant Street. Overall, sidewalk improvements result in a net increase of 3,202
square feet of impervious surface. The following describes the scope of work within
Buffer Zone that occur beyond the existing roadway/sidewalk footprint within pervious

(e.g., vegetated or gravel) surfaces.

Tarrytown Lane and Assabet Lane (STA 18+00 to 22+00, Sheet 2)

e New 5-foot wide sidewalk on the north side of Pleasant Street, extending into

vegetated shoulder.
e Reconfiguration of Tarrytown Lane and Assabet Lane intersections. Results in
removal of pavement and addition of vegetated surface.

e All trees and shrubs to be retained.

Edwidge Street (STA 35+75) to Prouty Lane (STA 45+00)

e New 5-foot wide sidewalk on the north side of Pleasant Street, extending into

vegetated or pervious shoulder.

e All trees and shrubs to be retained.

East of South Olean Street (STA 80+25 to 80+75).

e Minor sidewalk widening on north side of Pleasant Street.

The remainder of the activities within Buffer Zone involve only activities within the
existing roadway footprint (i.e., repaving or sidewalk construction) and are considered a

minor activity not subject to regulation under the Act, in accordance with 310 CMR
10.02(2)(b)2)(p)-

The following table summarizes the net change in impervious surface within each Buffer
Zone and which portions of the project area are designated as a Minor Activity exempt

from Regulation.
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L Ec Notice of Intent Application

Pleasant Street (Route 122) Corridor Improvements
Paxton Town Line to South Olean Street
Worcester, Massachusetts

Table 1. Summary of Buffer Zone Activities.

Net Change to
Buffer Wetland Location Impervious
Minor Activity
Zone No. | Resource Area (STA) Surface?
(SF)
1 1-Series BVW 18+00 to 22+00 551 No
2-Series BVW/
2 25+50 to 28+50 0 Yes

B-Series Bank

3-Series BVW/
3 ) 35+75 to 45+00 2,624 No
D-Series Bank

4-Series BVW/

4 64+25 to 70+00 0 Yes
F-Series Bank
5 G-Series Bank 80+25 to 80+75 27 No
Totals: 3,202

1. represents the conversion of vegetated/pervious areas (lawn or gravel) to pavement.

6.2 Mitigation Measures

The Applicant proposes to implement a sedimentation and erosion control program,
comprised of structural and non-structural practices, during construction. Additionally,

the work area will be restored to preexisting conditions.

6.2.1 Erosion and Sedimentation Standards and Controls

A sedimentation and erosion control program will be implemented to protect the adjacent
wetland resource areas from sedimentation during the proposed construction activities.
The program incorporates BMPs specified in the guidelines developed by the DEP and
the U.S. Environmental Protection Agency (EPA).

Proper implementation of the erosion and sedimentation control program will:

e Minimize exposed soil areas through sequencing and temporary stabilization;
e Place structures to manage stormwater runoff; and
e Establish a permanent vegetative cover or other forms of stabilization as soon as

practicable.

The following sections describe the controls that will be used and practices that will be

followed during construction. These practices comply with the criteria contained in
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L Ec Notice of Intent Application

6.2.2

PLYMOUTH, MA

Pleasant Street (Route 122) Corridor Improvements
Paxton Town Line to South Olean Street
Worcester, Massachusetts

NPDES General Permit for Discharges from Large and Small Construction Activities
issued by the EPA.

Non-Structural Practices
Non-structural practices to be used during construction include temporary stabilization,
temporary seeding, and permanent seeding. These practices will be initiated as soon as

practicable in appropriate areas of the Site.

Structural Practices
Structural erosion and sedimentation controls to be used on the Site include erosion

control barriers, catch basin inlet protection, and dewatering filters.

Erosion Control Barriers

Prior to any ground disturbance, sediment and erosion controls such as compost filter
tubes or equivalent will be installed at the downgradient side of the limit of work. As
construction progresses, additional barriers will be installed at the base of stockpiles and
other erosion prone areas. All barriers will remain in place until disturbed areas are

stabilized. Details are included on the Plan Set (Attachment).

Stormwater Management Measures

Toole Design has designed a comprehensive stormwater management system to manage
stormwater runoff associated with the redevelopment project. In addition, Jacobs
Engineering has prepared a Stormwater Management Report that documents the
redevelopment project’s compliance with DEP’s Stormwater Management Standards
(Standards). The project proposes minor improvements to the existing stormwater
infrastructure within the project limits, including installation of deep sump catch basins at
several side street intersections where the curbline is modified. Details regarding the
design and supporting calculations are contained on the Site Plans and in the Drainage
Report (Attachment). The following provides a brief summary of the project’s

compliance with the Standards.

Standard 1: No New Untreated Discharge
No new stormwater conveyances or outfalls are proposed. All stormwater runoff will be
conveyed through existing or proposed catch basins. As such, the Project meets fully

complies with this Standard.
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L Ec Notice of Intent Application

PLYMOUTH, MA

Pleasant Street (Route 122) Corridor Improvements
Paxton Town Line to South Olean Street
Worcester, Massachusetts

Standard 2: Peak Rate Attenuation

As proposed, the post-development peak discharge rates are slightly higher than the pre-
development peak discharge rates due to the construction of new sidewalks. However, as
a redevelopment project, the project complies with Standard 2 to the maximum extent
practicable. Due to site constraints of the roadway right-of-way, site topography, existing
adjacent development and above and below-ground utilities, additional opportunities to

mitigate peak rate attenuation are not available.

Standard 3: Recharge

As proposed, the post-development recharge is less than the pre-development conditions.
Due to the limited scope of the project and site constraints of the roadway right-of-way,
site topography, existing adjacent development and above and below-ground utilities,
opportunities to provide recharge to offset the additional impervious surface are not
available. As aredevelopment project, the project complies with Standard 3 to the

maximum extent practicable.

Standard 4: Water Quality Treatment

Several new catch basins are proposed that are equipped with deep sumps and hoods.
Therefore, water quality treatment is improved in comparison to existing conditions. Due
to the limited scope of the project and site constraints of the roadway right-of-way, site
topography, existing adjacent development and above and below-ground utilities,
additional opportunities to treat stormwater are not available. However, the project

complies with Standard 4 to the maximum extent practicable.

Standard S: Land Uses with Higher Potential Pollutant Loads
There are no land uses with higher potential pollutant loads within the project limits.

Therefore, the Standard does not apply.

Standard 6: Critical Areas
The proposed project is not located within a Zone II or Interim Wellhead Protection Area.

Therefore, this Standard does not apply.

Standard 7: Redevelopment

The project qualifies as redevelopment. As required, the project meets Standards 1, 2 and
3 to the maximum extent practicable and the structural pretreatment requirements for
Standards 4, 5, and 6. As required, the project complies with Standard 8 and 9 and

improves existing conditions. As such, the project complies with Standard 7.
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L Ec Notice of Intent Application

7.1

PLYMOUTH, MA

Pleasant Street (Route 122) Corridor Improvements
Paxton Town Line to South Olean Street
Worcester, Massachusetts

Standard 8. Erosion and Sediment Control

The project incorporates construction level erosion and sediment controls and
housekeeping measures that protect resource areas. As such, the project complies with
Standard 8.

Standard 9. Operation and Maintenance Plan
MassDOT will incorporate an Operation and Maintenance Plan. Therefore, the project

complies with Standard 8.

Standard 10. Prohibition of Illicit Discharges
The project includes measures to prevent illicit discharges. Therefore, the project

complies with Standard 10.

Regulatory Compliance

Proposed construction activities will occur within the 100-foot Buffer Zone to BVW
and/or Bank and BLSF. Portions of the project within the 100-foot Buffer Zone qualify as

a minor activity

100-Foot Buffer Zone
Except between STA 18+00 to STA 22+00, 35+75 to 45+00, and 80+25 to 80+75, where

intersection reconfiguration and/or sidewalk addition are proposed, activities within the
100-foot Buffer Zone are considered a minor activity not subject to regulation under the
Act, in accordance with 310 CMR 10.02(2)(b)(2)(p) for “pavement repair, resurfacing,
and reclamation of existing roadways within the right-of-way configuration provided that
the roadway and shoulders are not widened, no staging or stockpiling of materials, all
disturbed shoulders are stabilized within 72 hours of completion of the resurfacing or
reclamation, and no work on the drainage system is performed, other than adjustments

and/or repairs to respective structures within the roadway.”

The 3,202 square feet of new impervious surface results from new sidewalks. The net
increase of impervious surface has been kept to a minimum along the 1.34 mile project
corridor. The overall character and function of the previously developed/disturbed buffer
zone will remain unchanged following corridor improvements. As required, the limit of
work will be clearly demarcated and a construction level stormwater management program
is planned to protect adjacent resource areas. Where proposed, new catch basins will meet

current stormwater standards and provide improved stormwater runoff treatment.
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7.2

PLYMOUTH, MA

Pleasant Street (Route 122) Corridor Improvements
Paxton Town Line to South Olean Street
Worcester, Massachusetts

Bordering Land Subject to Flooding

The planned roadway improvements comply with the provisions of a limited project in
accordance with 310 CMR 10.53(3)(f) for “maintenance and improvement of existing
public roadways, but limited to widening less than a single lane, adding shoulders,
correcting substandard intersections, and improving inadequate drainage systems” and as
such, the provisions of 310 CMR 10.57 is notwithstanding. However, it is important to

note that the project fully complies with the performance standards for BLSF.

Resource area alteration has been avoided and minimized to the extent practicable and
will be restricted to 8,257+sf of temporary BLSF impacts between STA 79+00 and 80+75
(associated with the mill and overlay of Pleasant Street and reconstruction of the adjacent
sidewalk) and 47 square feet of permanent BLSF impacts at STA 79+50 (associated with
expansion of the sidewalk). These activities will maintain existing grades, resulting in no
change to flood storage capacity. All disturbed areas will be restored to the current

existing conditions, resulting in no permanent impacts to BLSF.

The following addresses the applicable Performance Standards for BLSF under the State

Regulations.
According to 310 CMR 10.57(4)(a):

1. Compensatory storage shall be provided for all flood storage volume that will be lost
as the result of a proposed project within Bordering Land Subject to Flooding, when in
the judgment of the issuing authority said loss will cause an increase or will contribute
incrementally to an increase in the horizontal extent and level of flood waters during
peak flows. Compensatory storage shall mean a volume not previously used for flood
storage and shall be incrementally equal to the theoretical volume of flood water at each
elevation, up to and including the 100-year flood elevation, which would be displaced by
the proposed project. Such compensatory volume shall have an unrestricted hydraulic
connection to the same waterway or water body. Further, with respect to waterways,
such compensatory volume shall be provided within the same reach of the river, stream

or creek.

Activities within BLSF are associated with mill and overlay of the roadway surface and
reconstruction/expansion of the adjacent sidewalk between STA 79+00 and STA 80+75.
Overall, these activities will maintain existing grades and not result in a change to flood

storage.
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PLYMOUTH, MA

Pleasant Street (Route 122) Corridor Improvements
Paxton Town Line to South Olean Street
Worcester, Massachusetts

2. Work within Bordering Land Subject to Flooding, including that work required to
provide the above-specified compensatory storage, shall not restrict flows so as to cause

an increase in flood stage or velocity.

Existing grades will be maintained and as such will not restrict flows to cause an increase

in flood stage or velocity.

3. Work in those portions of bordering land subject to flooding found to be significant to
the protection of wildlife habitat shall not impair its capacity to provide important
wildlife habitat functions. Except for work which would adversely affect vernal pool
habitat, a project or projects on a single lot, for which Notice(s) of Intent is filed on or
after November 1, 1987, that (cumulatively) alter(s) up to 10% or 5,000 square feet
(whichever is less) of land in this resource area found to be significant to the protection
of wildlife habitat, shall not be deemed to impair its capacity to provide important
wildlife habitat functions. Additional alterations beyond the above threshold, or altering
vernal pool habitat, may be permitted if they will have no adverse effects on wildlife
habitat, as determined by procedures contained in 310 CMR 10.60.

While the project proposes to alter greater than 5,000 sf of BLSF (8,257 sf), the proposed
alterations are limited to existing impervious surfaces. For this reason, the applicant
posits the BLSF subject to the work is not significant to wildlife habitat, and therefore a
wildlife habitat evaluation is not required under 310 CMR 10.57(4)(a)4.

Summary

On behalf of the Applicant, MassDOT, LEC is submitting this NOI Application with the
Worcester Conservation Commission for the Pleasant Street (Route 122) corridor
improvements, a roadway update project that enhances safety and mobility for all modes

of transportation.

The project will occur within BLSF and 100-foot Buffer Zone to BVW and/or Bank and
fully complies with the Regulations under the Act. Erosion and sedimentation controls
will be employed throughout the construction period to mitigate temporary impacts. As a
result, LEC respectfully requests the Worcester Conservation Commission find these
measures adequately protective of the interests identified in the Act and issue an Order of
Conditions approving the work described in this NOI and shown on the accompanying

Site Plans.
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PLYMOUTH, MA
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Locus Maps

Figure 1: USGS Topographic Quadrangle
Figure 2: MassGIS Orthophoto

Figure 3: FEMA Flood Insurance Rate Map
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BORDERING VEGETATED WETLAND DETERMINATION FORM

Project/Site: Pleasant Street (Route 122) City/Town: Worcester Sampling Date: 9/5/2025
Applicant/Owner: MassDOT Sampling Point or Zone: WET (4-Series)
Investigator(s): Trevor Nassar, LEC Environmental Consultants, Inc. Latitude / Longitude: -71.86114, 42.279344
Soil Map Unit Name:_Paxton, fine sandy loam, 8 to 15 percent slopes NWI or DEP Classification: Not Mapped

Are climatic/hydrologic conditions on the site typical for this time of year? Yes No :l(lf no, explain in Remarks)
Are Vegetation | | , Soil |_| , or Hydrology |:| significantly disturbed? (If yes, explain in Remarks)
Are Vegetation | | , Soil | | , or Hydrology |:| naturally problematic? (If yes, explain in Remarks)

SUMMARY OF FINDINGS — Attach site map and photograph log showing sampling locations, transects, etc.

Wetland vegetation criterion met? Yes|_V NoI | Is the Sampled Area Yes No | |
Hydric Soils criterion met? Yes| v [No :l within a Wetland?
Wetlands hydrology present? Yes[ v |No| |

Remarks, Photo Details, Flagging, etc.:

- test pit dug downgradient of flag 4-10
- hand-held Dutch-style auger

HYDROLOGY
Field Observations:
Surface Water Present? Yes| | No[ v | Depth (inches)
Water Table Present? Yes| | No [ v | Depth (inches)
Saturation Present (including capillary fringe)? Yes|_v_ ] No | | Depth (inches) 0-00
Wetland Hydrology Indicators
Reliable Indicators of Wetlands Indicators that can be Reliable with Indicators of the Influence of Water
Hydrology Proper Interpretation
Water-stained leaves |;| Hydrological records | Direct observation of inundation
Evidence of aquatic fauna :| Free water in a soil test hole E Drainage patterns
Iron deposits Saturated soil Drift lines
Algal mats or crusts |;| Water marks Scoured areas
Oxidized rhizospheres/pore |;| Moss trim lines Sediment deposits
linings
Thin muck surfaces : Presence of reduced iron % Surface soil cracks
Plants with air-filled tissue Woody plants with adventitious Sparsely vegetated concave
(aerenchyma) roots surface
| Plants with polymorphic leaves ‘ | Trees with shallow root systems Microtopographic relief
Plants with floating leaves ____|Woody plants with enlarged Geographic position (depression,
|:| Hydrogen sulfide odor lenticels toe of slope, fringing lowland

Remarks (describe recorded data from stream gauge, monitoring well, aerial photos, previous inspections, if available):

This form is only for BVW delineations. Other wetland resource areas may be present and should be delineated according

to the applicable regulatory provisions.
A00860 - 45
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VEGETATION - Use both common and scientific names of plants.

Sampling Point WET (4-Series)

Tree Stratum

Plot size 30ft

Indicator Absolute Dominant? Wetland
Status % Cover  (yes/no) Indictor?
Common name Scientific name (yes/no)
1. Norway maple Acer platanoides FACU 20.5 Yes No
2. Green ash Fraxinus pennsylvanica FACW 10.5 Yes Yes
3. Sweet Birch Betula lenta FACU 5.0 No No
4.
5.
6.
7.
8.
9.
36.0  =Total Cover
Shrub/Sapling Stratum Plot size 15ft
Indicator Absolute Dominant? Wetland
Status % Cover  (yes/no) Indictor?
Common name Scientific name (yes/no)
1. Norway maple Acer platanoides FACU 10.5 Yes No
2. Green ash Fraxinus pennsylvanica FACW 10.5 Yes Yes
3.
4.
5.
6.
7.
8.
9.
21.0 = Total Cover
Herb Stratum Plot size 5ft
Indicator Absolute Dominant? Wetland
Status % Cover  (yes/no) Indictor?
Common name Scientific name (yes/no)
1. Poison ivy Toxicodendron radicans FAC 38.0 Yes Yes
2. Virginia creeper Parthenocissus quinquefolia FACU 3.0 No No
3. Cinnamon fern Osmunda cinnamomea FACW 3.0 No Yes
4, Aster Aster sp. FAC 3.0 No Yes
5. Asian bittersweet Celastrus orbiculatus FACU 3.0 No No
6.
7.
8.
9.
10.
11.
12.
50.0 = Total Cover
2

Form Revised July 2023
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VEGETATION - continued.

Proposal No. 610535-134928

Sampling Point WET (4-Series)

Woody Vine Stratum Plot size
Indicator Absolute Dominant? Wetland
Status % Cover (yes/no) Indictor?
Common name Scientific name (yes/no)
1.
2.
3.
4
0.0 = Total Cover
Rapid Test: Do all dominant species have an indicator status of OBL or FACW? ves | I No [V]

Dominance Test: Number of Number of dominant species that are Do wetland indicator plants make up
dominant species | wetland indicator plants > 50% of dominant plant species?
5 3 Yes |7| No
Prevalence Index: Total % Cover (all strata) | Multiply by: Result
OBL species X1 =0.00
FACW species X2 =0.00
FAC species X3 =0.00
FACU species X4 =0.00
UPL species X5 =0.00
Column Totals (A) 0 (B)o
Prevalence Index | B/A = Is the Prevalence Index < 3.0?
0 OO Yes |_| No
Wetland vegetation criterion met? Yes |V nNo [ ]

Definitions of Vegetation Strata
Tree -

Shrub / Sapling -
Herb -

Woody vines -

Form Revised July 2023

Cover Ranges

Range Midpoint
1-5% 3.0%
6-15 % 10.5%
15-25 % 20.5%
26-50 % 38.0%
51-75% 63.0 %
76-95 % 85.5%
96-100 % 98.0 %

A00860 - 47

Woody plants 3 in. (7.62 cm) or more in diameter at breast height (DBH), regardless of height
Woody plants less than 3 in. (7.62 cm) DBH and greater than or equal to 3.3 ft. (1 m) tall

All herbaceous (non-woody plants, regardless of size, and woody plants less than 3.3 ft. (1 m) tall
All woody vines greater than 3.3 ft. (1 m) in height
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Sampling Point WET (4-Series)

SOIL
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type! | Location? Texture Remarks
0-8 10YR 2/1 100.00 gravelly sandy loam trace redox
8-19 10YR 3/2 90.00 7.5YR 3/4 10.00 (C M gravelly sandy loam
19-25+ 10YR 3/1 80.00 10YR 3/6 10.00 (C M gravelly sandy loam
10YR 5/2 10.00 |D M

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains  ?Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators (Check all that apply) Indicators for Problematic Hydric Soils
gHistosol (A1) Q Polyvalue Below Surface (S8) |:|_2 cm Muck (A10)

J:l_Histic Epipedon (A2) g Thin Dark Surface (S9) g 5 cm Mucky Peat or Peat (S3)
gBlack Histic (A3) J:l_ Loamy Gleyed Matrix (F2) D Iron-Manganese Masses (F12)
gHydrogen Sulfide (A4) J:l_ Depleted Matrix (F3) |:I Mesic Spodic (A17)

J:l_Stratified Layers (A5) J:l_ Redox Dark Surface (F6) |:I Red Parent Material (F21)
Depleted Below Dark Surface (A11) J:[ Depleted Dark Surface (F7) Q Very Shallow Dark Surface (F22)
J:l_Thick Dark Surface (A12) J:l_ Redox Depressions (F8)

|:| Sandy Mucky Mineral (S1)
D Sandy Gleyed Matrix (S4)

gSandy Redox (S5) |:| Other (Include Explanation in
gStripped Matrix (S6) Remarks)

J:l_Dark Surface (S7)

Restrictive Layer (if observed) Type: Depth (inches):

Remarks: gaturated to surface

Hydric Soils criterion met? Yes _[v] nNo [ |

Form Revised July 2023 4
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BORDERING VEGETATED WETLAND DETERMINATION FORM

Project/Site: Pleasant Street (Route 122)

City/Town: Worcester

Sampling Date: 9/5/2025

Applicant/Owner; MassDOT

Investigator(s): Trevor Nassar, LEC Environmental Consultants, Inc.

Soil Map Unit Name:_Paxton fine sandy loam, 8 to 15 percent slopes

Sampling Point or Zone: UPL (4-Series)
Latitude / Longitude: -71.86114, 42.279344
NW!I or DEP Classification:

Are climatic/hydrologic conditions on the site typical for this time of year? Yes No :l(lf no, explain in Remarks)
Are Vegetation | | , Soil |_| , or Hydrology |:| significantly disturbed? (If yes, explain in Remarks)
Are Vegetation | | , Soil | | , or Hydrology |:| naturally problematic? (If yes, explain in Remarks)

SUMMARY OF FINDINGS — Attach site map and photograph log showing sampling locations, transects, etc.

Wetland vegetation criterion met?
Hydric Soils criterion met?
Wetlands hydrology present?

Yes| Nol v |
Yes| ____INo
Yes| INo[ V]

Is the Sampled Area
within a Wetland?

Yesl | No | v |

Remarks, Photo Details, Flagging, etc.:
- hand-held Dutch-style auger

- test pit dug upgradient of flag 4-10

HYDROLOGY

Field Observations:

Surface Water Present? Yes| | No[ v | Depth (inches)
Water Table Present? Yes| | No [ v | Depth (inches)
Saturation Present (including capillary fringe)? Yes| | No | v | Depth (inches)

Wetland Hydrology Indicators

Reliable Indicators of Wetlands
Hydrology

Indicators that can be Reliable with
Proper Interpretation

Indicators of the Influence of Water

Water-stained leaves

[__|Evidence of aquatic fauna

|:|Iron deposits

Algal mats or crusts

Oxidized rhizospheres/pore
linings

Thin muck surfaces

Plants with air-filled tissue
(aerenchyma)

L___IPlants with polymorphic leaves

; Plants with floating leaves

|:| Hydrogen sulfide odor

|:| Hydrological records
Free water in a soil test hole

|:|Saturated soil

|;| Water marks
|;| Moss trim lines

Presence of reduced iron

Woody plants with adventitious
roots

|___|Trees with shallow root systems

Woody plants with enlarged
lenticels

| Direct observation of inundation

E Drainage patterns
Drift lines

Scoured areas
Sediment deposits

Surface soil cracks
Sparsely vegetated concave
surface

Microtopographic relief
Geographic position (depression,

toe of slope, fringing lowland

Remarks (describe recorded data from stream gauge, monitoring well, aerial photos, previous inspections, if available):

This form is only for BVW delineations. Other wetland resource areas may be present and should be delineated according

to the applicable regulatory provisions.

Form Revised July 2023
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VEGETATION - Use both common and scientific names of plants.

Sampling Point UPL (4-Series)

Tree Stratum

Plot size 30ft

Indicator Absolute Dominant? Wetland
Status % Cover  (yes/no) Indictor?
Common name Scientific name (yes/no)
1. Norway Maple Acer platanoides FACU 20.5 Yes No
2. Black Cherry Prunus serotina FACU 20.5 Yes No
3. Green Ash Fraxinus pennsylvanica FACW 3.0 No Yes
4. Red Maple Acer rubrum FAC 3.0 No Yes
5.
6.
7.
8.
9.
47.0  =Total Cover
Shrub/Sapling Stratum Plot size 15ft
Indicator Absolute Dominant? Wetland
Status % Cover  (yes/no) Indictor?
Common name Scientific name (yes/no)
1. Norway Maple Acer platanoides FACU 20.5 Yes No
2. Green Ash Fraxinus pennsyvanica FACW 3.0 No Yes
3. Black Cherry Prunus serotina FACU 3.0 No No
4. Winged Euonymous Euonymus atropurpureus FACU 3.0 No No
5.
6.
7.
8.
9.
29.5 = Total Cover
Herb Stratum Plot size 5ft
Indicator Absolute Dominant? Wetland
Status % Cover  (yes/no) Indictor?
Common name Scientific name (yes/no)
1. New York Fern Thelypteris noveboracensis FAC 38.0 Yes Yes
2. Canada Mayflower Maianthemum canadense FACU 3.0 No No
3. Red Oak Quercus rubra FACU 3.0 No No
4.
5.
6.
7.
8.
9.
10.
11.
12.
44.0 = Total Cover
2

Form Revised July 2023
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VEGETATION - continued.

Proposal No. 610535-134928

Sampling Point UPL (4-Series)

Woody Vine Stratum Plot size
Indicator Absolute Dominant? Wetland
Status % Cover (yes/no) Indictor?
Common name Scientific name (yes/no)
1.
2.
3.
4
0.0 = Total Cover
Rapid Test: Do all dominant species have an indicator status of OBL or FACW? ves | INo [ |

Dominance Test: Number of Number of dominant species that are Do wetland indicator plants make up

dominant species | wetland indicator plants > 50% of dominant plant species?

4 1 Yes |_| No |7|

Prevalence Index: Total % Cover (all strata) | Multiply by: Result

OBL species X1 =0.00

FACW species X2 =0.00

FAC species X3 =0.00

FACU species X4 =0.00

UPL species X5 =0.00

Column Totals (A) 0 (B)o

Prevalence Index | B/A = Is the Prevalence Index < 3.0?
0 OO Yes |_| No

Wetland vegetation criterion met? Yes | | no_[V]

Definitions of Vegetation Strata
Tree -

Shrub / Sapling -
Herb -

Woody vines -

Form Revised July 2023

Cover Ranges

Range Midpoint
1-5% 3.0%
6-15 % 10.5%
15-25 % 20.5%
26-50 % 38.0%
51-75% 63.0 %
76-95 % 85.5%
96-100 % 98.0 %

A00860 - 51

Woody plants 3 in. (7.62 cm) or more in diameter at breast height (DBH), regardless of height
Woody plants less than 3 in. (7.62 cm) DBH and greater than or equal to 3.3 ft. (1 m) tall

All herbaceous (non-woody plants, regardless of size, and woody plants less than 3.3 ft. (1 m) tall
All woody vines greater than 3.3 ft. (1 m) in height




SOIL

Proposal No. 610535-134928

Sampling Point UPL (4-Series)

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type! | Location? Texture Remarks
0-9 10YR 2/2 100.00 VFSL
9-16 10YR 4/6 100.00 VFSL
16-23+ 2.5Y 5/6 100.00 VFSL

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains  ?Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators (Check all that apply)

Indicators for Problematic Hydric Soils

gHistosol (A1)

|:| Polyvalue Below Surface (S8) |:|_2 cm Muck (A10)

J:l_Histic Epipedon (A2)

|:| Thin Dark Surface (S9)

g 5 cm Mucky Peat or Peat (S3)

|:| Black Histic (A3)

J:l_ Loamy Gleyed Matrix (F2) |:I Iron-Manganese Masses (F12)

I:l Hydrogen Sulfide (A4)

] pepleted Matrix (F3)

|:I Mesic Spodic (A17)

J:l_Stratified Layers (A5)

J:l_ Redox Dark Surface (F6)

|:I Red Parent Material (F21)

|:| Depleted Below Dark Surface (A11) J:[ Depleted Dark Surface (F7) Q Very Shallow Dark Surface (F22)

J:l_Thick Dark Surface (A12)

J:l_ Redox Depressions (F8)

|:| Sandy Mucky Mineral (S1)

D Sandy Gleyed Matrix (S4)

D Sandy Redox (S5)

|:| Other (Include Explanation in

|:| Stripped Matrix (S6)

Remarks)

J:l_Dark Surface (S7)

Restrictive Layer (if observed)

Type:

Depth (inches):

Remarks:

Hydric Soils criterion met?

Yes

] ~no V]

Form Revised July 2023
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Appendix C

USGS StreamStats Report
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2/3/26, 2:35 PM StreamStats

StreamStats Report

Region ID: MA

Clicked Point (Latitude, Longitude): 42.27886, -71.85601

Time: 2026-02-03 14:33:44 -0500
b P T o
g | [& ‘ : N
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StreamStats Update

Starting with version 4.30.0, the StreamStats application uses services that were redeveloped with open-source software components. Users may observe minor
variations in computed results when compared to those from previous versions. These differences are expected and do not reflect errors in the underlying data
or analytical methods. Users are advised to consider these potential variations when interpreting or comparing results generated across different versions of
StreamStats. Please email streamstats@usgs.gov with any questions or concerns. A full list of changes can be found at

https://www.usgs.gov/streamstats/news/streamstats-data-updates-open-source-code-release (https:/www.usgs.gov/streamstats/news/streamstats-data-
updates-open-source-code-release) .

@ Collapse All

> Basin Characteristics

Parameter Code Parameter Description Value Unit

BSLDEM10M Mean basin slope computed from 10 m DEM 9.6089 percent

DRNAREA Area that drains to a point on a stream 0.71 square miles

ELEV Mean Basin Elevation 871.35 feet

FOREST Percentage of area covered by forest 19.746 percent

LCO6STOR Percentage of water bodies and wetlands determined from the NLCD 2006 1.06 percent

MA_SVI2025 Streamflow Variability Index for Massachusetts, as described in SIR 2025-5058 0.48 dimensionless

MAREGION Region of Massachusetts 0 for Eastern 1 for Western 0 dimensionless

PCTSNDGRV Percentage of land surface underlain by sand and gravel deposits 0 percent

SOILAorB Percentage of area of Hydrologic Soil Type A or B from SSURGO 19.3 percent

TEMP Mean Annual Temperature 47.8 degrees F

https://streamstats.usgs.gov/ss/
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> Peak-Flow Statistics

Peak-Flow Statistics Parameters [Peak Statewide 2016 5156]

Parameter Code Parameter Name Value
DRNAREA Drainage Area 0.71
ELEV Mean Basin Elevation 871.35
LCO6STOR Percent Storage from NLCD2006 1.06

Peak-Flow Statistics Flow Report [Peak Statewide 2016 5156]

Units
square miles
feet

percent

Min Limit

0.16

Max Limit

512

1948

32.3

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR*2: Pseudo R Squared (other -- see report)

Statistic Value Unit

50-percent AEP flood 45.3 ftr3/s
20-percent AEP flood 78 ft*3/s
10-percent AEP flood 105 ft*3/s
4-percent AEP flood 146 ftr3/s
2-percent AEP flood 181 ft*3/s
1-percent AEP flood 219 ft*3/s
0.5-percent AEP flood 261 ftr3/s
0.2-percent AEP flood 322 ftA3/s

Peak-Flow Statistics Citations

PIL

PIU

219

316

405

624

809

ASEp
42.3
43.4
44.7
471
49.4
51.8
54.1

57.6

Zarriello, P.J.,2017, Magnitude of flood flows at selected annual exceedance probabilities for streams in Massachusetts: U.S.
Geological Survey Scientific Investigations Report 2016-5156, 99 p. (https://dx.doi.org/10.3133/sir20165156)

> Low-Flow Statistics

Low-Flow Statistics Parameters [MA Mainland Low Flows CLS SIR 2025 5082]

Parameter
Code Parameter Name
DRNAREA Drainage Area

MA_SVI2025 Streamflow Variability Index for Massachusetts, as described in SIR
2025-5058

Low-Flow Statistics Parameters [MA Mainland Low Flows GLS SIR 2025 5082]

Parameter
Code Parameter Name
DRNAREA Drainage Area

MA_SVI2025 Streamflow Variability Index for Massachusetts, as described in SIR
2025-5058

Low-Flow Statistics Flow Report [MA Mainland Low Flows CLS SIR 2025 5082]

Value Units

0.71 square miles

0.48 dimensionless

Value Units

0.71 square miles

0.48 dimensionless

Min
Limit

0.49

0.38

Min
Limit

0.49

0.38

Max
Limit

466.19

Max
Limit

466.19

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR*2: Pseudo R Squared (other -- see report)

Statistic Value Unit

7 Day 2 Year Low Flow 0.0275 ft*3/s

7 Day 10 Year Low Flow 0.00662 ftr3/s
A00860 - 55
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2/3/26, 2:35 PM StreamStats

>

Low-Flow Statistics Flow Report [MA Mainland Low Flows GLS SIR 2025 5082]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR*2: Pseudo R Squared (other -- see report)

Statistic Value Unit PIL PIU
30 Day 2 Year Low Flow 0.062 ft*3/s 0.0238 0.161
30 Day 10 Year Low Flow 0.014 ftr3/s 0.0027 0.0726

Low-Flow Statistics Flow Report [Area-Averaged]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR*2: Pseudo R Squared (other -- see report)

Statistic Value Unit PIL PIU

7 Day 2 Year Low Flow 0.0275 ftr3/s 0.00379 0.199
7 Day 10 Year Low Flow 0.00662 ft*3/s 0.000531 0.0826
30 Day 2 Year Low Flow 0.062 ft*3/s 0.0238 0.161
30 Day 10 Year Low Flow 0.014 ft*3/s 0.0027 0.0726

Low-Flow Statistics Citations

Gardner C. Bent, Elizabeth A. Ahearn, and Jenn H. Fair2025, Equations for Estimating Low-Flow Statistics in Massachusetts, U.S.
Geological Survey Scientific Investigations Report 2025-5082 (https://doi.org/10.3133/sir20255082)

Flow-Duration Statistics

Flow-Duration Statistics Parameters [MA Mainland Annual Durations SIR 2025 5082]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 0.71 square miles 0.49 466.19

MA_SVI2025 Streamflow Variability Index for Massachusetts, as described in SIR 0.48 dimensionless 0.38 0.61
2025-5058

SOILAorB Percent SSURGO Soil Type A or B 19.3 percent 3.5 85.17

Flow-Duration Statistics Flow Report [MA Mainland Annual Durations SIR 2025 5082]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR*2: Pseudo R Squared (other -- see report)

Statistic Value Unit PIL PIU

50 Percent Duration 0.707 ftA3/s 0.495 1.01
60 Percent Duration 0.485 ftr3/s 0.328 0.717
70 Percent Duration 0.284 ft*3/s 0.177 0.455
75 Percent Duration 0.224 ft*3/s 0.129 0.388
80 Percent Duration 0.154 ft*3/s 0.0814 0.291
85 Percent Duration 0.101 ftr3/s 0.0475 0.215
90 Percent Duration 0.0616 ft*3/s 0.0252 0.15
95 Percent Duration 0.0313 ftr3/s 0.0101 0.0973
98 Percent Duration 0.0154 ft*3/s 0.00368 0.0645
99 Percent Duration 0.00939 ft*3/s 0.00176 0.05

Flow-Duration Statistics Citations

A00860 - 56
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Gardner C. Bent, Elizabeth A. Ahearn, and Jenn H. Fair2025, Equations for Estimating Low-Flow Statistics in Massachusetts, U.S.
Geological Survey Scientific Investigations Report 2025-5082 (https://doi.org/10.3133/sir20255082)

9 Annual Flow Statistics

Annual Flow Statistics Parameters [MA Mainland Annual 7Day Low Flow SIR 2025 5082]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 0.71 square miles 0.49 466.19

MA_SVI2025 Streamflow Variability Index for Massachusetts, as described in SIR 0.48 dimensionless 0.38 0.61
2025-5058

Annual Flow Statistics Flow Report [MA Mainland Annual 7Day Low Flow SIR 2025 5082]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR*2: Pseudo R Squared (other -- see report)

Statistic Value Unit PIL PIU

Median of annual 7-day low flow 0.0274 ft*3/s 0.0078 0.0963

Annual Flow Statistics Citations

Gardner C. Bent, Elizabeth A. Ahearn, and Jenn H. Fair2025, Equations for Estimating Low-Flow Statistics in Massachusetts, U.S.
Geological Survey Scientific Investigations Report 2025-5082 (https://doi.org/10.3133/sir20255082)

> Seasonal Flow Statistics

Seasonal Flow Statistics Parameters [MA Mainland Monthly Medians SIR 2025 5082]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 0.71 square miles  0.49 466.19

MA_SVI2025 Streamflow Variability Index for Massachusetts, as described in SIR 0.48 dimensionless 0.38 0.61
2025-5058

SOILAorB Percent SSURGO Soil Type A or B 19.3 percent 3.5 85.17

TEMP Mean Annual Temperature 47.8 degrees F 41.7 51.24

Seasonal Flow Statistics Flow Report [MA Mainland Monthly Medians SIR 2025 5082]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR*2: Pseudo R Squared (other -- see report)

Statistic Value Unit PIL PIU
Med Feb Monthly Mean Flow 1.31 ftr3/s 0.897 1.91
Med Jun Monthly Mean Flow 0.598 ft*3/s 0.391 0.915
Med Aug Monthly Mean Flow 0.177 ft*3/s 0.0797 0.393

Seasonal Flow Statistics Citations

Gardner C. Bent, Elizabeth A. Ahearn, and Jenn H. Fair2025, Equations for Estimating Low-Flow Statistics in Massachusetts, U.S.
Geological Survey Scientific Investigations Report 2025-5082 (https://doi.org/10.3133/sir20255082)
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> June Flow-Duration Statistics

June Flow-Duration Statistics Parameters [MA Mainland June Durations SIR 2025 5082]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 0.71 square miles 0.49 466.19
SOILAorB Percent SSURGO Soil Type A or B 19.3 percent 3.5 85.17

June Flow-Duration Statistics Flow Report [MA Mainland June Durations SIR 2025 5082]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR*2: Pseudo R Squared (other -- see report)

Statistic Value Unit PIL PIU
June 50 Percent Duration 0.452 ftr3/s 0.29 0.704
June 90 Percent Duration 0.116 ftr3/s 0.0553 0.243

June Flow-Duration Statistics Citations

Gardner C. Bent, Elizabeth A. Ahearn, and Jenn H. Fair2025, Equations for Estimating Low-Flow Statistics in Massachusetts, U.S.
Geological Survey Scientific Investigations Report 2025-5082 (https://doi.org/10.3133/sir20255082)

> July Flow-Duration Statistics

July Flow-Duration Statistics Parameters [MA Mainland July Durations SIR 2025 5082]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 0.71 square miles 0.49 466.19

MA_SVI2025 Streamflow Variability Index for Massachusetts, as described in SIR 0.48 dimensionless 0.38 0.61
2025-5058

July Flow-Duration Statistics Flow Report [MA Mainland July Durations SIR 2025 5082]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR*2: Pseudo R Squared (other -- see report)

Statistic Value Unit PIL PIU
July 50 Percent Duration 0.166 ft*3/s 0.0836 0.33
July 90 Percent Duration 0.035 ft*3/s 0.0117 0.105

July Flow-Duration Statistics Citations

Gardner C. Bent, Elizabeth A. Ahearn, and Jenn H. Fair2025, Equations for Estimating Low-Flow Statistics in Massachusetts, U.S.
Geological Survey Scientific Investigations Report 2025-5082 (https://doi.org/10.3133/sir20255082)

¥ August Flow-Duration Statistics

August Flow-Duration Statistics Parameters [MA Mainland August Durations SIR 2025 5082]

Parameter Min Max
Code Parameter Name Value Units Limit Limit
DRNAREA Drainage Area 0.71 square miles 0.49 466.19
MA_SVI2025 Streamflow Variability Index for Massachusetts, as described in SIR 0.48 dimensionless 0.38 0.61
2025-5058
A00860 - 58
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August Flow-Duration Statistics Flow Report [MA Mainland August Durations SIR 2025 5082]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR*2: Pseudo R Squared (other -- see report)

Statistic Value Unit PIL PIU
August 50 Percent Duration 0.0988 ft*3/s 0.0422 0.231
August 90 Percent Duration 0.0161 ftr3/s 0.00378 0.0686

August Flow-Duration Statistics Citations

Gardner C. Bent, Elizabeth A. Ahearn, and Jenn H. Fair2025, Equations for Estimating Low-Flow Statistics in Massachusetts, U.S.
Geological Survey Scientific Investigations Report 2025-5082 (https://doi.org/10.3133/sir20255082)

> September Flow-Duration Statistics

September Flow-Duration Statistics Parameters [MA Mainland September Durations SIR 2025 5082]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 0.71 square miles 0.49 466.19

MA_SVI2025 Streamflow Variability Index for Massachusetts, as described in SIR 0.48 dimensionless 0.38 0.61
2025-5058

September Flow-Duration Statistics Flow Report [MA Mainland September Durations SIR 2025 5082]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR*2: Pseudo R Squared (other -- see report)

Statistic Value Unit PIL PIU
September 50 Percent Duration 0.0964 ft*3/s 0.0428 0.217
September 90 Percent Duration 0.0165 ft*3/s 0.00386 0.0706

September Flow-Duration Statistics Citations

Gardner C. Bent, Elizabeth A. Ahearn, and Jenn H. Fair2025, Equations for Estimating Low-Flow Statistics in Massachusetts, U.S.
Geological Survey Scientific Investigations Report 2025-5082 (https://doi.org/10.3133/sir20255082)

> General Flow Statistics

General Flow Statistics Parameters [MA Mainland Harmonic Mean SIR 2025 5082]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 0.71 square miles  0.49 466.19

MA_SVI2025 Streamflow Variability Index for Massachusetts, as described in SIR 0.48 dimensionless 0.38 0.61
2025-5058

General Flow Statistics Flow Report [MA Mainland Harmonic Mean SIR 2025 5082]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR*2: Pseudo R Squared (other -- see report)

Statistic Value Unit PIL PIU

Harmonic Mean Streamflow adjusted for proportion of zero flow days 0.139 ft*3/s 0.0524 0.369

General Flow Statistics Citations
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Gardner C. Bent, Elizabeth A. Ahearn, and Jenn H. Fair2025, Equations for Estimating Low-Flow Statistics in Massachusetts, U.S.
Geological Survey Scientific Investigations Report 2025-5082 (https://doi.org/10.3133/sir20255082)

9 Bankfull Statistics

Bankfull Statistics Parameters [Bankfull Statewide SIR2013 5155]

Parameter Code Parameter Name Value Units Min Limit Max Limit
BSLDEM10M Mean Basin Slope from 10m DEM 9.6089 percent 2.2 23.9
DRNAREA Drainage Area 0.71 square miles 0.6 329

Bankfull Statistics Parameters [Appalachian Highlands D Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.71 square miles 0.07722 940.1535

Bankfull Statistics Parameters [New England P Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.71 square miles 3.799224 138.999861

Bankfull Statistics Parameters [USA Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 0.71 square miles 0.07722 59927.7393
Bankfull Statistics Flow Report [Bankfull Statewide SIR2013 5155]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR*2: Pseudo R Squared (other -- see report)

Statistic Value Unit ASEp
Bankfull Width 13.9 ft 21.3
Bankfull Depth 0.896 ft 19.8
Bankfull Area 12.3 ftr2 29
Bankfull Streamflow 36 ft*3/s 55

Bankfull Statistics Flow Report [Appalachian Highlands D Bieger 2015]

Statistic Value Unit
Bieger_D_channel_width 13.2 ft
Bieger_D_channel_depth 1.02 ft
Bieger_D_channel_cross_sectional_area 13.5 ftr2

Bankfull Statistics Disclaimers [New England P Bieger 2015]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Bankfull Statistics Flow Report [New England P Bieger 2015]

Statistic Value Unit

Bieger_P_channel_width 23 ft

Bieger_P_channel_depth 1.28 ft

Bieger_P_channel_cross_sectional_area 29.1 ftr2
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StreamStats

2/3/26, 2:35 PM
Bankfull Statistics Flow Report [USA Bieger 2015]

Statistic
Bieger_USA_channel_width
Bieger_USA_channel_depth

Bieger_USA_channel_cross_sectional_area

Bankfull Statistics Flow Report [Area-Averaged]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR*2: Pseudo R Squared (other -- see report)

Statistic

Bankfull Width

Bankfull Depth

Bankfull Area

Bankfull Streamflow
Bieger_D_channel_width
Bieger_D_channel_depth
Bieger_D_channel_cross_sectional_area
Bieger_P_channel_width
Bieger_P_channel_depth
Bieger_P_channel_cross_sectional_area
Bieger_USA_channel_width
Bieger_USA_channel_depth

Bieger_USA_channel_cross_sectional_area

Bankfull Statistics Citations

Bent, G.C., and Waite, A.M.,2013, Equations for estimating bankfull channel geometry and discharge for streams in Massachusetts:

Value

13.9

0.896

12.3

36

14.2

Value

11

14.2

Unit
ft

ft
ftr2
ft*3/s
ft

ft
ftr2
ft

ft
ftr2
ft

ft

ftr2

U.S. Geological Survey Scientific Investigations Report 2013-5155, 62 p., (http://pubs.usgs.gov/sir/2013/5155/)
Bieger, Katrin; Rathjens, Hendrik; Allen, Peter M.; and Arnold, Jeffrey G.,2015, Development and Evaluation of Bankfull Hydraulic
Geometry Relationships for the Physiographic Regions of the United States, Publications from USDA-ARS / UNL Faculty, 17p.

(https://digitalcommons.unl.edu/usdaarsfacpub/1515?

utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_campaign=PDFCoverPages)

> Probability Statistics

Probability Statistics Parameters [Perennial Flow Probability]

Parameter Code Parameter Name

DRNAREA Drainage Area

FOREST Percent Forest

MAREGION Massachusetts Region

PCTSNDGRV Percent Underlain By Sand And Gravel

Probability Statistics Flow Report [Perennial Flow Probability]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR*2: Pseudo R Squared (other -- see report)

Statistic

Probability Stream Flowing Perennially

https://streamstats.usgs.gov/ss/
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Value

0.71

19.746

Units

square miles
percent
dimensionless

percent

Value

0.882

Min Limit

0.01

0

0

0

Unit

dim

Unit
ft
ft

ftr2

ASEp
21.3
19.8
29

55

Max Limit
1.99

100

100

PC

71
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Probability Statistics Citations

Bent, G.C., and Steeves, P.A.,2006, A revised logistic regression equation and an automated procedure for mapping the probability of a
stream flowing perennially in Massachusetts: U.S. Geological Survey Scientific Investigations Report 2006-5031, 107 p.
(http://pubs.usgs.gov/sir/2006/5031/pdfs/SIR_2006-5031rev.pdf)

9 Maximum Probable Flood Statistics

Maximum Probable Flood Statistics Parameters [Crippen Bue Region 2]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.71 square miles 0.1 3000

Maximum Probable Flood Statistics Flow Report [Crippen Bue Region 2]

Statistic Value Unit

Maximum Flood Crippen Bue Regional 4420 ftA3/s

Maximum Probable Flood Statistics Citations

Crippen, J.R. and Bue, Conrad D.1977, Maximum Floodflows in the Conterminous United States, Geological Survey Water-Supply Paper
1887, 52p. (https://pubs.usgs.gov/wsp/1887/report.pdf)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for which the
data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S. Geological Survey
(USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor shall the act of distribution
constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous review,
the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS or the U.S.
Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software is released on
condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.31.0
SSHydro Services Version: 1.1.0
SSDelineate Services Version: 1.0.1
NSS Services Version: 2.2.1
GageStats Services Version: 1.2.1
Pourpoint Services Version: 1.2.0

Batch Processor Version: 1.6.1
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Attachments

Site Plans

Plan and Profile of Pleasant Street (Route 122), Worcester, MA,
prepared by Toole Design, dated January 9, 2026

(full size)

Stormwater Report,

prepared by Jacobs Engineering, dated March 4, 2026
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HIGHWAY GUARD DETAILS TRAFFIC SIGNAL CONDUIT WATER SUPPLY ALTERATIONS DRAINAGE DETAILS

SEE SHEET 111 SEE SHEETS 78 - 91 SEE SHEET 110 SEE SHEET 110

LEGEND:

HOT MIX ASPHALT (HMA)

.7l CONCRETE

HMA DRIVEWAY TIE-IN

O ALL DISTURBED AREAS

TO BE 6" LOAMED &
SEEDED; RESTORED AS
GRASSED AREA

RUMBLE STRIP

CONSTRUCTION NOTES: WORCESTER

PLEASANT STREET - ROUTE 122

1. FOR CONSTRUCTION BASELINE TIE PLAN, SEE SHEET 8-22.

STATE FED. AID PROJ. NO.

SHEET
NO.

TOTAL
SHEETS

HHHHHHE

2. FORCURB TIE PLAN, SEE SHEETS 49 - 63. MA

23

181

PROJECT FILE NO.

610535

3. FOR DRAINAGE AND UTILITY PLAN, SEE SHEET 78 - 91.

4. FOR PAVEMENT MARKINGS AND SIGNAGE PLAN, SEE SHEET 92
- 108.

5. FOR CONSTRUCTION DETAILS, SEE SHEETS 110 - 114.

6. FOR RUMBLE STRIP DETAILS, SEE SHEET 113.
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HIGHWAY GUARD DETAILS

TRAFFIC SIGNAL CONDUIT

WATER SUPPLY ALTERATIONS

SEE SHEET 111
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SEE SHEET 111 SEE SHEETS 78 - 91 SEE SHEET 110 SEE SHEET 110 =2 PLEASANT STREET - ROUTE 122
/ \ / / HOT MIX ASPHALT (HMA) 1.  FOR CONSTRUCTION BASELINE TIE PLAN, SEE SHEET 8-22. B P SO A
Z / L] CONCRETE 2. FOR CURB TIE PLAN, SEE SHEETS 49 - 63. MA A 27 | 181
/ / — PROJECT FILE NO. 610535

/ / o HMA DRIVEWAY TIE-IN 3. FOR DRAINAGE AND UTILITY PLAN, SEE SHEET 78 - 91.

, CONSTRUCTION PLANS
/ MR ALL DISTURBED AREAS 4. FOR PAVEMENT MARKINGS AND SIGNAGE PLAN, SEE SHEET 92 SHEET 5 OF 14
TO BE 6" LOAMED & - 108.
SEEDED; RESTORED AS
/ GRASSED AREA 5. FOR CONSTRUCTION DETAILS, SEE SHEETS 110 - 114.
/ 11111 RUMBLE STRIP 6. FOR RUMBLE STRIP DETAILS, SEE SHEET 113.
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MEDIAN 5 R e — e — D MATCH EXISTING
o — BT ¢ { - _ N ey AMW PROP/5' HMA SW (TYP)
~NNU ] io n " e MG’ \
Huﬁuggﬁu = e D : . RET EX VGC PROP LIMIT OF 633 LF
2724 s a R S o) Qe BRUSH AND TREE LIMB
o A% a 4o NO 4906 / CLEARING AT LEAST 1 FT & |
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HIGHWAY GUARD DETAILS TRAFFIC SIGNAL CONDUIT WATER SUPPLY ALTERATIONS DRAINAGE DETAILS

LEGEND: CONSTRUCTION NOTES: WORCESTER
SEE SHEET 111 SEE SHEETS 78 - 91 SEE SHEET 110 SEE SHEET 110 LEGEND: DLEASANT SR TER e 1)

d — Z / HOT MIX ASPHALT (HMA) 1. FOR CONSTRUCTION BASELINE TIE PLAN, SEE SHEET 8-22. p— — AR
’ ’ ’ NO. SHEETS
N _,»,___m_____..___,,,___w"_ CONCRETE 2. FOR CURB TIE PLAN, SEE SHEETS 49 - 63. MA HitHHH#H 28 181
/ < — PROJECT FILE NO. 610535
d i > HMA DRIVEWAY TIE-IN 3. FOR DRAINAGE AND UTILITY PLAN, SEE SHEET 78 - 91.
23 CONSTRUCTION PLANS
WM ] ALL DISTURBED AREAS 4. FOR PAVEMENT MARKINGS AND SIGNAGE PLAN, SEE SHEET 92 SHEET 6 OF 14
.z TO BE 6" LOAMED & - 108.
1= SEEDED; RESTORED AS
=
T
e

woL vse!
o

N
OO

GRASSED AREA 5. FOR CONSTRUCTION DETAILS, SEE SHEETS 110 - 114.

9 LI RUMBLE STRIP 6. FOR RUMBLE STRIP DETAILS, SEE SHEET 113.
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/ 5 & / \ \
_ 2 m SEE DETAILED GRADING SHEETS FOR \ HMITOFMILL ﬂu%mﬂ%%m.%
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25 THROUGH DWY TYP) C AND RAISED GUTTER GRADE FOR =
Z (TYP) \ m ADA COMPLIANT CROSSWAL SEE DETAILED GRADING SHEETS FOR /
b EROSION CONTROL — REDUCED ROADWAY CROSS SLOPES
83 (TYP) AND RAISED GUTTER GRADE FOR ADA
_ LIMIT OF WORK \ COMPLIANT CROSSWALK
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7 By —— e, \
= 4 =S N o) )
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17 ~ * N AND TREES o S ~—
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[ I f ~
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69
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TOTAL ADDED IMPERVIOUS IN \ PROP LIMIT OF BRUSH
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THE EX GUARD RAIL FOR
TOTAL ADDED PERVIOUS IN 7' VERTICAL CLEARANCE
BUFFER ZONE
0 SF 25' RIVERFRONT AREA
FLOOD ZONE ELEVATION —
d
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HIGHWAY GUARD DETAILS

TRAFFIC SIGNAL CONDUIT

WATER SUPPLY ALTERATIONS

SEE SHEET 111

N

SEE SHEETS 78 - 91

SEE SHEET 110

REPAVING EXISTING _——
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-
VINOR ACTIVITY | / RELOCATE STONE WALL B
\ o
/ LIMIT OF MILL AND OVERLAY  ——
z. MEET EX EOP _
| _
=il TON LINE OF -
wo REDUCE CLEAR PATH _ LIMIT OF WORK — LOCATION = oL
zc TO 4' WIDE LIMIT Ofi GRADING (TYP)  — bLAN BOOK
Zu —_—
3% RUMBLE STRIPS, SEE
N T BUFFER DETAIL FOR TYPE —
x.—.mmﬂ m.—.mmm AND PLACEMENT (TYP) -
BA _
— ' WIDE) -
............ 926 SHLO NO. 2373 OF PROP HMA DWY (TYP
_ | J¢/ ' - / rOOZ,OZ CZMOm 247 - A v WO
— i A L e T e T AN 00K 21492 FRZZ——"" T
llll — - el : = o Rl - )
DWY.21 7 — —— —— - —— Tz2
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) _ - _ PT +86.77 i v \::::::::::::
B [
_ —lm>m>2-l l—lz :::::‘::::: RET
O B B I o EROSION CONTROL A|_|<Uv PROP CB - e 0 mmﬂ PROP M&O P Py . -
SEE UTILITY & (ROUTE oy — |96 PVMT (TYP) NN i
PCR-28 2) —O Ly
==L _ [ __ 5 DRAINAGE PLAN RET EXVGC _ R I f
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§ ™ —_— —_— |
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LIMIT OF WORK xxoa% &1° Lol QW25 l_,ii__.ilwov
/ P < g L R&R SEE PVMT \ o : —t o N\
¢ " a MARKING PLAN
W o L PROP PULL BOX (TYP) PROP 5' HMA SW (TYP) RED —=
\AIF A&/O SEE UTILITY PLAN R&R GRAN MONUMENT IN \
T O/V 09 PLAGE 10 CONRRUCT o RET AND PROT EX TREE
? &&l @(/O ’ L LIMIT OF M&O - PROP VGC WITH 6" REVEA \ PROP 5' HMA SW \ -
2 MEET EX EOP
/40 P / PROP CONC SW THROUGH ad WIDEN SW FOR MIN 4 oG \
DWY (TYP) \ EARANCE AROUND U \
J PROP GONC SW \ .
\ THROUGH DWY (TYP)
N /F RETAIN AND PROT EX TREES SEE DETAILED GRADING SHEETS FOR
2N d a REDUCED ROADWAY CROSS|SLOPES
© L / \ AND RAISED GUTTER GRADE FOR ADA
%M/% COMPLIANT CROSSWALK
$1® N LIMIT OF MILL AND OVERLAY
- SN 3 . \ MEET EX EOP
T~ = \ LIMIT OF WORK
WETLAND BUFFER #3 o
/\ DRAINAGE ADJUSTMENT o \
TOTAL ADDED IMPERVIOUS IN BUFFER ZONE & ADDED BASIN TO MATCH NEW .
e \ CURBLINE OF IMPROVED I —
TOTAL ADDED PERVIOUS IN BUFFER ZONE INTERSECTION —
SEE PREVIOUS PAGE \ 25' RIVERFRONT AREA L NO CHANGE TO EXISTING DRAINAGE .
FLOOD ZONE ELEVATION PATTERNS d—_ \
ALL WORK WITHIN PUBLIC ROAD
MASS GIS FLOOD ZONE CAVOUT 0 20 >0 0 FOR CONSTRUCTION PROFILE:
SCALE: 1" = 20' SEE SHEET NO. 43

DRAINAGE DETAILS

SEE SHEET 110
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LEGEND:

HOT MIX ASPHALT (HMA)

CONCRETE

HMA DRIVEWAY TIE-IN

ALL DISTURBED AREAS

TO BE 6" LOAMED &
SEEDED; RESTORED AS
GRASSED AREA

LI RUMBLE STRIP

CONSTRUCTION NOTES:

1. FOR CONSTRUCTION BASELINE TIE PLAN, SEE SHEET 8-22.
2. FORCURB TIE PLAN, SEE SHEETS 49 - 63.
3. FOR DRAINAGE AND UTILITY PLAN, SEE SHEET 78 - 91.

4. FOR PAVEMENT MARKINGS AND SIGNAGE PLAN, SEE SHEET 92
- 108.

5. FOR CONSTRUCTION DETAILS, SEE SHEETS 110 - 114.

6. FOR RUMBLE STRIP DETAILS, SEE SHEET 113.

WORCESTER

PLEASANT STREET - ROUTE 122
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HIGHWAY GUARD DETAILS TRAFFIC SIGNAL CONDUIT WATER SUPPLY ALTERATIONS DRAINAGE DETAILS
LEGEND: CONSTRUCTION NOTES: WORCESTER
SEE SHEET 111 SEE SHEETS 78 - 91 SEE SHEET 110 SEE SHEET 110 LEoENY. PLEASANT STREET - ROUTE 122
HOT MIX ASPHALT (HMA) 1. FOR CONSTRUCTION BASELINE TIE PLAN, SEE SHEET 8-22. - — ———
’ ’ : NO. SHEETS
PR CONCRETE 2. FOR CURB TIE PLAN, SEE SHEETS 49 - 63. MA HtttH 30 | 181
_— | = PROJECT FILE NO. 610535
¢ - HMA DRIVEWAY TIE-IN 3. FOR DRAINAGE AND UTILITY PLAN, SEE SHEET 78 - 91.
_— CONSTRUCTION PLANS
- LT ALL DISTURBED AREAS 4. FOR PAVEMENT MARKINGS AND SIGNAGE PLAN, SEE SHEET 92 SHEET 8 OF 14
_— TO BE 6" LOAMED & ~108.
- SEEDED:; RESTORED AS
\ GRASSED AREA 5. FOR CONSTRUCTION DETAILS, SEE SHEETS 110 - 114.
\ 'II1]1l| RUMBLE STRIP 6. FOR RUMBLE STRIP DETAILS, SEE SHEET 113.

\\ \\ : /

LIMIT OF WORK

A .
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- PROP CONCRETE BACK MONUMENT
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(@]
o N RUMBLE STRIPS SEE SIDEWALK 100 LF
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CROSSWALK LIGHTING pd
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Z
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\ & SW A._.<_Uv PROP CONC SW & \ \ w M
PROP CONC SW / THROUGH DWY (TYP) / % )
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< \v 9% e % /
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LEGEND: CONSTRUCTION NOTES: WORCESTER
SEE SHEET 111 SEE SHEETS 78 - 91 SEE SHEET 110 SEE SHEET 110 —_— PLEASANT STREET - ROUTE 122
\ HOT MIX ASPHALT (HMA) 1.  FOR CONSTRUCTION BASELINE TIE PLAN, SEE SHEET 8-22. — oo oo N0, | STEET | oL
\/ %] CONCRETE 2. FOR CURB TIE PLAN, SEE SHEETS 49 - 63. MA s 31 | 181
z \ — PROJECT FILE NO. 610535
3 HMA DRIVEWAY TIE-IN 3. FOR DRAINAGE AND UTILITY PLAN, SEE SHEET 78 - 91.
\ P CONSTRUCTION PLANS
& A [.-7] ALLDISTURBED AREAS 4. FOR PAVEMENT MARKINGS AND SIGNAGE PLAN, SEE SHEET 92 SHEET 9 OF 14
/ TO BE 6" LOAMED & - 108.
SEEDED; RESTORED AS
o ~ GRASSED AREA 5. FOR CONSTRUCTION DETAILS, SEE SHEETS 110 - 114,
pd
\ \ '111111] RUMBLE STRIP 6. FOR RUMBLE STRIP DETAILS, SEE SHEET 113.
/x P
\ /
RUMBLE STRIPS SEE e e \ WIDEN SW FOR 4' MIN 23 /
BUFFER DETAIL FOR TYPE @ \ CLEARANCE AROUND UP 5% \
AND PLACEMENT (TYP) / \ GUY WIRE ADJUST mwng .
CLEARANCE OVER SW O —
- PROP CONC SW \ \ SEE UTILITY PLAN ®9 / / It
THROUGH DWY (TYP) PROPBRICK WALKWAY
TIE-IN
of )%Nu - WIDEN SW FOR 4' MIN WIDEN SW FOR 4' MIN o
on U w028 _ CLEARANCE AROUND UP CLEARANCE AROUND UP y =
oG R ‘ b
LG W e PROP GRAN CURB RET. \ —=—= ‘mwm
- \ \ 9" REVEAL \i& WY-36 SN
_ LIMIT OF GRADING (TYP) RET RET & PROT -‘ | _L—==0 b
— -7 . | \
PROP 5 HMA SW (TYP). \ “\\\‘ A -
\ \ - [ ) V! o / —
Z w L oy \\
%% ‘ Oém _— — 59 —
= _._.__._._ \
83 -
____~WIDEN SW FOR 4 NEER € SERRRRN .,
_—— CLEARANCE AROUND EX UP S\ — \\“gﬂﬁy/m
B . ,,,, RET EX <®O/ _ I oL _ “\\\‘ﬂ& Q
1926 BHLO NO. 2375 TR — % RET EX VGG o\éﬁa\\ﬂ“\
— PERRE _ TIE INTO EXISTING STAIRS ——~__ L2 == m\
— ——— . Wt - mmA “ T [ VoA VA Vo ' \_‘ﬂ‘\
L — T~ — ' //:////: z mlqw —_ ,,,,,,,,,,,,,,,// \ » —0
SEEERE m77 PROP M&O \\ -
| by S SRR 56 1r fWO\CJ.m ).N.NJ PVMT (TYP) O&l\vv _ — /
Py [ P po \ o /, \“\\
U LR | | - N .,,, \
/\ \_Hmm._.mx‘g@o.}:::::::,,,,,,, ,,,,,,,,;ﬂ:ﬂ \/% , \N////H / /
— 54 — RET EX VGC i _
o i —o— o PROP GRAN CURB
/ ¥ =\ RET 9" REVEAL
/ RET o
\ RET EX STONE / 2
_ L ﬂ___mmq_>z_ _N_\,_\__,_%_ﬁ@_._. PROP HMA SW WITH \ O
/ ! VARIABLE WIDTH TO FACE o
- \ PROP GRAN CURB OF STONE WALL =
WITH 9" REVEAL ™
7 Q LIMIT OF WORK = N B m’ Lz
— o ~ SEE DETAILED GRADING SHEETS FOR \ / A 5%
\ PROP GRAN CURB 9" RET EX. MAILBOX REDUCED ROADWAY CROSS SLOPES LIMIT OF MILL AND OVERLAY °2 L uT
7 OPG Wm<m >©r / LIMIT OF WORK AND RAISED GUTTER GRADE FOR ADA MEET EX EOP Zn B O =¢
PROP 5" HMA SW (TYP) / COMPLIANT CROSSWALK \ NM \ w2 %
/ HE INTO EXISTING STAIRS TIE INTO EXISTING STAIRS L °3 g =
@< S ° a <
\ 5 30
\l = B
% \ B

PROP BACK CURB 9" REVEAL /
RET EX. MAILBOX

e
5 y
\
\ ® —*
/“ ot _ & mw\w/
/ T B 22 o
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e Awo\
XS \
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HIGHWAY GUARD DETAILS TRAFFIC SIGNAL CONDUIT

WATER SUPPLY ALTERATIONS

DRAINAGE DETAILS

LEGEND: CONSTRUCTION NOTES: WORCESTER
SEE SHEET 111 SEE SHEETS 78 - 91 SEE SHEET 110 SEE SHEET 110 LEOERD: PLEASANT STREET - ROUTE 122
, Z - HOT MIX ASPHALT (HMA) 1. FOR CONSTRUCTION BASELINE TIE PLAN, SEE SHEET 8-22. - D AID RO NG, m_u_mm.q mq%mqmwrm
\ ]  CONCRETE 2. FOR CURB TIE PLAN, SEE SHEETS 49 - 63. MA i 32 | 181
_ — PROJECT FILE NO. 610535
\ \ HMA DRIVEWAY TIE-IN 3. FOR DRAINAGE AND UTILITY PLAN, SEE SHEET 78 - 91.
e o N N CONSTRUCTION PLANS
\ ]  ALL DISTURBED AREAS 4. FOR PAVEMENT MARKINGS AND SIGNAGE PLAN, SEE SHEET 92 SHEET 10 OF 14
\ e Y TO BE 6" LOAMED & - 108.
e SEEDED; RESTORED AS
\ GRASSED AREA 5. FOR CONSTRUCTION DETAILS, SEE SHEETS 110 - 114.
111111l RUMBLE STRIP 6. FOR RUMBLE STRIP DETAILS, SEE SHEET 113.
/ /ﬁ/ (%] al Rl
_ — - !
~
/ /
PROP CONC SW
THROUGH DWY (TYP) PROP 6.5' HMA SW FOR PROP PULL BOX (TYP)
CLEARANCE AROUND WIDEN SW FOR 4' MIN PROP CONC SW SEE UTILITY PLAN
UTILITIES CLEARANCE AROUND UP THROUGH DWY (TYP) —
z o END PROP 5' HMA SW T O
05 BACK OF WALK = o BROP VGE 3" iE
y Z
m 2 mw/%w\_/z_.%um_._wzm N REVEAL REPLACE END TREATMENT o
= WITH MASH COMPLIANT END RET EXVGC (TYP) w I
Z i AND DETAIL SHEETS) 8o
8% TERMINAL =
RET & PROT
1958 SHLO NO. 4747
- 1926 SHLO NO. 2373 | (SECTION 6)
< a —— — — 4
= WYas == s e =
D DWY-39 DWY-40 R \ T IR o
b e e e e e O O e e e e O e e | [ e e e e e e e e e e e e e | [ T T T B N T T R A A ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Lo
RET EX VGC PROP M&O PVMT (TYP) \/ 65
59 61 PLEASANT STREET 62 63  PT+07.93 | : “ 2 —
Ay t & | | —6 “ —— |
(ROUTE 122) \ -
no+m©m# mmn_umx<mo ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
[ O A A B ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
|||i“omv M DWY-37 L * / O pCR45  _ _ _ ___ _ _ DWY-41__ _ | i
= ,/ [ N ———] : A ; — hN—— A\ IO ST NO = |*I |n ( < Eﬂmﬁﬂmﬂ@@@%@ o= Vi VA=
RET RET / N
RUMBLE STRIPS SEE
BUFFER DETAIL FOR TYPE NS
o\ PROP 5' HMA SW (TYP) AND PLACEMENT (TYP) U
, PROP GRAN. CURB 9" REVEAL
CONSTRUCT SIDEWALK AROUND BEHIND SIDEWALK
COLUMN PROP TREE TRIMMING FOR 7'
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Introduction

This Stormwater Management Report has been prepared to demonstrate compliance with
the Massachusetts Stormwater Management Standards (the Standards) in accordance with
the Massachusetts Wetlands Protection Act Regulations (310 CMR 10.00) and Water Quality
Certification Regulations (314 CMR 9.00). Appendix A includes a completed Massachusetts
Department of Environmental Protection (MassDEP) Checklist for Stormwater Report,
stamped by a Massachusetts registered professional engineer.

The Project follows the guidance presented in the MassDOT Stormwater Design Guide (SDG),
and stormwater management systems are designed in accordance with the Standards.

The following MassDOT standard methodologies are being employed in this project:

e Use of the Macro Approach to meet requirements on a project-wide scale.

X A00860 - 81
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Project Summary

The Applicant, MassDOT, is proposing Project 610535 to construct improvements along Route
122 (Pleasant Street) in Worcester MA. The Project shall improve the safety of Route 122
(Pleasant Street) by restriping the roadway to provide buffered bicycle lanes in each direction,
constructing approximately 4,075 feet (0.77 miles) of new sidewalk along the north side of the
roadway, and installing new rectangular rapid flashing beacons at several crosswalk locations
to meet MassDOT's Healthy Transportation Policy. The roadway pavement shall be milled and
overlaid with hot mix asphalt. At a number of side street intersections, side street alignments
and curb radii shall be reset to promote safer crossings for pedestrians. The total project
length is approximately 1.40 miles.

The Project is needed because of the lack of bicycle and pedestrian facilities through this
corridor. Pleasant Street currently has two travel lanes in the westbound direction and one
travel lane in the eastbound direction. Shoulder widths vary between 2 feet and 4 feet in
width, which is unsuitable for safe bicycle use in consideration of the traffic volume. In
addition, there is no sidewalk on the north side of Pleasant Street, the existing sidewalk does
not meet current day ADA standard, and there are only four existing crosswalk locations.

The project will not widen Pleasant Street; the existing curbs will remain in their current
location. The proposed restriping converts the westbound direction from 2 travel lanes to a
single travel lane.

The proposed improvements shall result in an increase of impervious area, which is primarily
attributed to the addition of sidewalks. The overall catchment area remains the same in the
existing and proposed conditions. The overall areas and impervious surface cover areas are
summarized in Table 1 below.

Table 1 Change in Impervious Surface Cover
Exist. Project Exist. Prop. Project Prop. Change in Percent
Catchment | Impervious Catchment Impervious Impervious Changein
Area (SF) Surface Area (SF) Surface Cover | Cover (SF) Impervious
Cover (SF) (SF) Cover
393,548 372,527 393,548 388,093 +15,566 +4.18%

Existing flow patterns and stormwater drainage networks within the Project limits have been
maintained. The project proposes minor improvements to the existing stormwater

Project Summary
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infrastructure within the project limits, including the installation of deep sump (4-ft) catch
basins at several side street intersections where the curbline is modified.

The following is a summary of key areas and how they are affected by the project:

e The project is not located within a Zone Il or Interim Wellhead Protection Area.

e The proposed work does not impact the FEMA flood zone along Tatnuck Brook.

e No wetland resource areas are impacted by the project.

e There are no Land Uses with Higher Potential Pollutant Loads (LUHPPLs) within the
project area.

The purpose of this report is to provide a summary of the Project’'s stormwater management
approach and compliance with the Massachusetts Stormwater Standards. This project is
considered to be a redevelopment project. The proposed work is located in a previously
developed area and will reconstruct existing sidewalks, construct new sidewalks, and mill and
overlay the existing roadway pavement. No roadway widening is proposed.

It was determined that the Project will meet Standards 1, 5, 6, 7, 8, 9, and 10 of the MA
Stormwater Standards. Standards 2, 3, and 4 will be met to the maximum extent practicable
(MEP).

. A00860 - 83
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Existing Conditions

The existing total pavement width of Pleasant Street is approximately 44 feet. Shoulder widths
vary between 2 and 4 feet in width. The roadway is curbed along both sides. A paved sidewalk
is present along the south side of Pleasant Street.

Within the project limits, the existing Pleasant Street corridor is largely defined by residential
development. The density of development is greater at the east end of the project. The
topography is hilly, with a downbhill slope from the west end of the project to the east end.

Stormwater runoff is collected via catch basins for the entire length of the project. The
stormwater is conveyed through closed systems to various discharge points listed below.
There is one Stormwater Control Measure (SCM) located along the south side of Pleasant
Street.

12 Analysis Points (APs) have been identified for this project and are described below:

e AP-1: A 24-inch pipe connection to an existing 72-inch drainage pipe between
Bailey Road and Airport Drive (Sta. 32+00 RT+/-).

e AP-2: A 12-inch pipe outlet at a headwall adjacent to a 72-inch pipe outlet at a
wetland resource area on the south side of Pleasant Street (Sta. 36+80 RT+/-).

e AP-3: A 12-inch pipe outlet in a headwall to the wetland resource area on the
south side of Pleasant Street (Sta. 38+50 RT+/-).

e AP-4: A 12-inch pipe outlet in a headwall to the wetland resource area on the
south side of Pleasant Street (Sta. 42+40 RT+/-).

e AP-5: A 24-inch pipe connection to an existing off-site storm drainage system in
a drainage easement (Sta. 52+55 RT+/-).

e AP-6: A 12-inch pipe connection to an existing off-site storm drainage system
on the north side of Pleasant Street (Sta. 54+75 LT+/-).

e AP-7: A 24-inch pipe connection to an existing off-site storm drainage system
on the north side of Pleasant Street (Sta. 59+60 LT+/-).

e AP-8: An 18-inch pipe outlet into an existing SCM on the south side of Pleasant
Street (Sta. 64+50 RT+/-).

e AP-9: An 18-inch pipe outlet in a headwall near a wetland resource area on the
north side of Pleasant Street (Sta. 69+70 LT+/-).

. . A00860 - 85
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e AP-10: A 12-inch pipe connection to an existing off-site storm drainage system
on the north side of Pleasant Street (Sta. 72+75 LT+/-).

e AP-11: A 12-inch pipe connection to an existing off-site storm drainage system
on the south side of Pleasant Street near Tatnuck Brook (Sta. 80+50 RT+/-).

Table 2 presents the existing drainage areas and their characteristics. Areas were developed
using AutoCAD and are included in Appendix C. Appendix F shows existing drainage patterns
and drainage area delineations contributing to each analysis point.

Table 2 Existing Drainage Areas

Analysis Point Drainage Area (acres) Curve
Area* Number
AP-1 1S 2.889 97
AP-2 2S 0.253 97
AP-3 3S 0.513 96
AP-4 4S 0473 95
AP-5 5S 1.332 95
AP-6 6S 0.344 95
AP-7 7S 0.389 93
AP-8 8S 0.807 94
AP-9 9S 0.649 98
AP-10 10S 0.353 98
AP-11 11S 1.033 98
TOTAL= 9.035

*Label assigned for HydroCAD modeling

Key features in and around the project area include:

e The project is not located within a Zone Il or Interim Wellhead Protection Area.

e The proposed work does not impact the FEMA flood zone along Tatnuck Brook.

e No wetland resource areas are impacted by the project.

e There are no Land Uses with Higher Potential Pollutant Loads (LUHPPLs) within the
project area.

According to the most recently issued Flood Insurance Rate Maps, Map Nos. 25027C0595F
and 25027C0613E, produced by the Federal Emergency Management Agency (FEMA), a
portion of the project area is located within the floodplain along Tatnuck Brook. The proposed
work within the floodplain includes reconstructing existing sidewalks and driveways, as well as
roadway pavement milling and overlay. The activities will not alter the existing ground
elevations nor require placement of fill materials. No impact to the floodplain is anticipated.

According to the Natural Resources Conservation Service soil survey for Worcester County,
approximately 46.1% of the project area is Paxton fine sandy loam with a hydrologic soil group
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(HSG) rating of C. The other soil types found within the project area include Woodbridge fine
sandy loam (HSG C/D), Hinckley-Urban land complex (HSG A), and Urban land. Appendix B
provides detailed soils information, including the NRCS soil survey data for the project area.

One unnamed intermittent stream was delineated in several different locations within the
project area. There is one perennial stream, Tatnuck Brook. Wetland resource areas are listed

in Table 3.
Table 3 Wetland Resource Areas
Wetland Resource Wetland
Area Type Description
Intermittent Intermittent | An intermittent stream crosses under Pleasant
Stream A, B, D Stream Street in culverts in several locations and flows
through a closed pipe drainage system in certain
segments.
Wetland 4 BVW Wetland 4 was delineated in the wooded area on
the north side of Pleasant Street between Mower
Street and Pleasant Street.
Perennial Stream G Perennial Perennial Stream G (Tatnuck Brook) was

Stream delineated at the eastern end of the project where
Pleasant Street cross over Tatnuck Brook.

Figure 2 Existing Drainage Patterns

See Appendix F.

Figure 3 FEMA Flood Insurance Rate Map

See Appendix B.

Figure 4 NRCS Soils Information

See Appendix B.
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Proposed Conditions

The project has been designed to comply with the requirements for a “Redevelopment
Project”.

The proposed work includes:
e Milling and paving the existing roadway surface.
e Construction of approximately 4,075 feet (0.77 miles) of new sidewalk.
e Reconstruction of approximately 6,760 feet (1.28 miles) of existing sidewalk.
¢ Installation of new pavement markings and signage.

The proposed drainage work for this project includes the installation of three new, deep sump
catch basins.

Table 4 provides existing and proposed impervious areas for the project.

Table 4 Impervious Area
Condition Impervious Area
(ac)
Existing 8.552
Proposed 8.909
Net +0.357

The Project proposes to retain all existing stormwater outlet locations. No new outlets
are proposed. The analysis points for the proposed conditions are the same as those
identified for the existing conditions and are described in Section 3 of this report.

The opportunities to construct additional SCMs or incorporate Low Impact
Development (LID) techniques are extremely limited, primarily due to the existing
topography and limited right-of-way width. There are also numerous locations with
underground and/or overhead utilities along the edges of the roadway that preclude
SCMs and LID techniques. Stormwater Alternatives Analysis Plans, which show the site
constraints and opportunities for SCMs and LID techniques, are included in Appendix
F.
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HydroCAD models for the existing and proposed conditions have been provided in
Appendix D. Plans depicting catchment areas within the Project limits are included in
Appendix F.

Efforts have been made during the design development process to limit the footprint
of disturbance. The intent is to preserve as many of the existing trees and natural
vegetation as possible. For much of the project, the proposed limit of work has been
maintained in close proximity to the back of sidewalk and edge of roadway.

The proposed project is not located within a Zone Il or Interim Wellhead Protection Area,
and there are no LUHPPLs located within the project limits. The required Water Quality
Volume (WQV) is 1/2-inch over the impervious area.

The project does not impact any wetland resource areas, but does require work within
BVW 100 ft buffer zone and 200 ft Riverfront areas.

Table 5 presents the proposed drainage areas and their characteristics. Areas were
developed using AutoCAD and are included in Appendix C. Figures in Appendix F show
proposed drainage patterns and drainage area delineations contributing to each analysis
point.

Figure 5 Proposed Drainage Patterns

See Appendix F.

Table 5 Proposed Drainage Areas
Analysis Point Drainage Area (acres) Curve
Area* Number
AP-1 1S 2.889 97
AP-2 2S 0.253 96
AP-3 3S 0.513 97
AP-4 4S 0473 98
AP-5 5S 1.332 98
AP-6 6S 0.344 98
AP-7 7S 0.389 98
AP-8 8S 0.807 98
AP-9 9S 0.649 98
AP-10 10S 0.353 98
AP-11 11S 1.033 98
TOTAL= 9.035

*Label assigned for HydroCAD modeling
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Impaired Waters and TMDLs

As described under the Proposed Conditions section, a portion of the Project discharges to
Tatnuck Brook, which is impaired based on the MassDEP Year 2022 Integrated List of Waters,
also known as the 303(d) list.

Table 6 lists the 303(d) category and impairments listed in MassDEP Year 2022 Integrated List
of Waters. MassDOT is expecting to receive a Transportation Separate Storm Sewer System
(TS4) Permit from EPA, which will require that pollutant reductions presented in the TMDL be
met on the watershed scale. As a result, the TMDL reductions do not need to be met by
MassDOT on a project-by-project basis, but rather, MassDOT strives to make incremental
progress towards achieving the required TMDL pollutant reductions with each project.

Table 6 Impaired Waters and TMDL Information

303(d)
Water Body Category | 303(d) Impairments
Tatnuck Brook 5 Fanwort*

(MA51-15) Flow Regime Modification*

Benthic Macroinvertabrates

Escherichia Coli (E. Coli)

Sedimentation/Siltation
*TMDL not required (Non-pollutant)

TMDLs for the Tatnuck Brook are listed in the Massachusetts Department of Environmental
Protection December 2024 Final Massachusetts Statewide Total Maximum Daily Load for
Pathogen-Impaired Waterbodies, Appendix J: Blackstone River Basin.
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Stormwater Management Standards

This Project is a Redevelopment Project. The project is located in a previously developed
area and will reconstruct existing sidewalks, construct new sidewalks, and mill and overlay
the existing roadway pavement. No roadway widening is proposed. Proposed drainage
work includes three new catch basins with a 4-foot-deep sump for improved water quality.
The following Stormwater Management Standards are met: Standards 1, 5, 6, 7, 8, 9, and 10.
Standards 2, 3, and 4 are met only to the maximum extent practicable.

Standard 1: No New Untreated Discharges

No new stormwater conveyances may discharge untreated stormwater directly to or cause
erosion in wetlands or waters of the Commonwealth.

No new stormwater outfalls are proposed for the Project. The Project does not propose to
construct any new untreated stormwater conveyances or discharges that may cause erosion
in wetlands or waters of the Commonwealth. The Project is a Redevelopment project, and
consists of milling and hot mix asphalt overlay of the pavement surface, reconstructing existing
sidewalks, and constructing new sidewalks to eliminate gaps in the pedestrian network.

Stormwater runoff within the project limits is currently collected via catch basins and closed
drainage systems. All of the existing stormwater outlets are located beyond the project limits
and will not be modified as part of this project.
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Standard 2: Peak Rate Attenuation

Stormwater management systems shall be designed so that post-development peak discharge
rates do not exceed pre-development peak discharge rates. This Standard may be waived for
discharges to land subject to coastal storm flowage as defined in 310 CMR 10.04.

As a Redevelopment Project, the project is required to meet Standard 2 only to the maximum
extent practicable. For this project, the post-development peak discharge rates are slightly
higher than the pre-development peak discharge rates due to the construction of new
sidewalk.

HydroCAD modeling software was used to model the existing and proposed conditions for
the 2-year, 10-year, and 100-year storm events. The outputs from the HydroCAD analyses are
included in Appendix D.

Rainfall depths for the 2-year, 10-year, and 100-year 24-hour storm events are based on
rainfall distributions from NOAA Atlas 14 and are shown in Table 7, below.

Table 7 Rainfall Depths (in)

Design Storm Event | Rainfall Depth (in)

2-year 3.13
10-year 4.84
100-year 7.56

Tables 8.1, 8.2, and 8.3 provide a summary of peak flow rates for each design point under
existing and proposed conditions.

Table 8.1 2-Year Peak Discharge Rates (cfs)

Net Change
Analysis Existing Peak Proposed Peak Peak Discharge

Point Discharge (cfs) Discharge (cfs) (cfs)
AP-1 7.97 7.97 0.00
AP-2 0.75 0.74 -0.01
AP-3 1.49 1.52 +0.03
AP-4 1.35 1.42 +0.07
AP-5 3.88 4.09 +0.21
AP-6 1.00 1.06 +0.06
AP-7 1.05 1.17 +0.12
AP-8 2.23 2.42 +0.19
AP-9 1.95 1.95 0.00
AP-10 1.08 1.08 0.00
AP-11 3.06 3.06 0.00

Project Total +0.67
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Table 8.2 10-Year Peak Discharge Rates (cfs)

Net Change
Analysis Existing Peak Proposed Peak Peak Discharge

Point Discharge (cfs) Discharge (cfs) (cfs)
AP-1 12.51 12.51 0.00
AP-2 1.18 1.17 -0.01
AP-3 2.36 2.39 +0.03
AP-4 2.16 2.22 +0.06
AP-5 6.21 6.37 +0.16
AP-6 1.60 1.64 +0.04
AP-7 1.73 1.82 +0.09
AP-8 3.62 3.76 +0.14
AP-9 3.04 3.04 0.00
AP-10 1.69 1.69 0.00
AP-11 4.77 4.77 0.00

Project Total +0.51

Table 8.3 100-Year Peak Discharge Rates (cfs)
Net Change
Analysis Existing Peak Proposed Peak Peak Discharge

Point Discharge (cfs) Discharge (cfs) (cfs)
AP-1 19.68 19.68 0.00
AP-2 1.86 1.85 -0.01
AP-3 3.74 3.75 +0.01
AP-4 343 3.47 +0.04
AP-5 9.86 9.98 +0.12
AP-6 2.55 2.58 +0.03
AP-7 2.78 2.86 +0.08
AP-8 5.79 5.90 +0.11
AP-9 476 4.76 0.00
AP-10 2.64 2.64 0.00
AP-11 7.47 7.47 0.00

Project Total +0.38

For this project, the post-development peak discharge rates are higher than existing at all of
the analysis points. The minor increases can be attributed to the addition of new sidewalks.
The scope of work for this project does not include modifying the existing stormwater

systems with the exception of several new deep sump catch basins as mentioned previously.

The opportunities to construct SCMs or incorporate Low Impact Development (LID) techniques
to attenuate peak discharge rates within the project area are extremely limited, primarily due
to the existing topography, limited right-of-way width, roadside development, and presence

A00860 - 93
Stormwater Management Standards



Proposal No. 610535-134928
Stormwater Management Report

of underground and overhead utilities. Stormwater Alternatives Analysis Plans, which show
the project site constraints for SCMs and LID techniques, are included in Appendix F.
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Standard 3: Recharge

Loss of annual recharge to groundwater shall be eliminated or minimized through the use of
infiltration measures, including environmentally sensitive site design, low impact development
techniques, stormwater best management practices, and good operation and maintenance. At
a minimum, the annual recharge from the post-development site shall approximate the annual
recharge from pre-development conditions based on soil type. This Standard is met when the
stormwater management system is designed to infiltrate the required recharge volume as
determined in accordance with the Massachusetts Stormwater Handbook.

As a Redevelopment Project, the project is required to meet Standard 3 only to the maximum
extent practicable. For this project, the required recharge volume is greater than the provided
recharge volume. Table 9 provides the required recharge volume for the Project.

Table 9 Required Recharge Volume for Project

HSG A HSG B HSG C HSG D Total
Existing Impervious (sg. ft.) 135,444 0 237,083 0 372,527
Proposed Impervious (sg. ft.) 145,732 0 242,361 0 372,527
New Impervious Area (sg. ft.) 10,288 0 5,278 0 15,566
Target depth, F (in) 0.60 0.35 0.25 0.10 -
Egeu(lcrfe;d Recharge Volume, 514 0 110 0 624

ReV = F (ft) x Impervious Area (sf)

The Macro Approach is being used for compliance with this standard due to constraints at
the project site. The required recharge volume for this project is 624 cubic feet.

Table 10 shows the recharge volumes required and provided for each Analysis Point.

Table 10  Provided Recharge Volumes at Each Analysis Point

Required *Provided
Analysis New Impervious Area Recharge ReV Recharge
Point SCM (SF) Volume (CF) Volume (CF)
AP-1 - +3,509 73 0
AP-2 - -429 -9 0
AP-3 - +1,502 31 0
AP-4 - +1,333 67 0
AP-5 - +3,468 173 0
AP-6 - +984 49 0
AP-7 - +1,670 84 0
AP-8 - +2,833 142 0
AP-9 - +117 2 0
AP-10 - +62 1 0
AP-11 - +517 11 0
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Required *Provided
Analysis New Impervious Area Recharge ReV Recharge
Point SCM (SF) Volume (CF) Volume (CF)
Project +15,566 624 0
Total

The project will not meet the required recharge volume. The scope of work for this project
does not include modifying the existing stormwater systems with the exception of three new
catch basins as mentioned previously.

The opportunities to construct SCMs or incorporate Low Impact Development (LID) techniques
to recharge groundwater within the project area are extremely limited, primarily due to the
existing topography, limited right-of-way width, roadside development, and presence of
underground and overhead utilities. Stormwater Alternatives Analysis Plans, which show the
site constraints and opportunities for SCMs and LID techniques, are included in Appendix F.
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Standard 4: Water Quality Treatment

Stormwater management systems shall be designed to remove 80% of the average annual
post-construction load of Total Suspended Solids (TSS). This Standard is met when:

> Suitable practices for source control and pollution prevention are identified in a long-term
pollution prevention plan, and thereafter are implemented and maintained.

> Structural stormwater best management practices are sized to capture the required water
quality volume determined in accordance with the Massachusetts Stormwater Handbook.

>  Pretreatment is provided in accordance with the Massachusetts Stormwater Handbook.

As a Redevelopment Project, the project is required to meet the pretreatment and structural
stormwater best management practice requirements of Standard 4 to the maximum extent
practicable.

The three new catch basins shall have a deep (4') sump.

No part of the project area is located within a Zone Il or Interim Wellhead Protection Area.
There are no Land Uses with Higher Potential Pollutant Loads (LUHPPLs) in or near the project
area. The water quality volume shall defined as 0.5 inches of runoff from impervious areas
with no LUHPPLs. Appendix C contains water quality volume calculations.

Table 11 provides the water quality volume for each analysis point.

Table 11 WQV at Each Analysis Point

Analysis NevY Pre- WQV WQV Meets Meets
Point SCM Impervious treatment Required | Provided | Total | Required WQV
Area (sf) (cf) (cf) waQv for New IA
AP-1 - +3,509 - 146 0 No No
AP-2 - -429 - -18 0 No No
AP-3 - +1,502 - 63 0 No No
AP-4 - +1,333 - 56 0 No No
AP-5 - +3,468 - 145 0 No No
AP-6 - +984 - 41 0 No No
AP-7 - +1,670 - 70 0 No No
AP-8 - +2,833 - 118 0 No No
AP-9 - +117 - 5 0 No No
AP-10 - +62 - 3 0 No No
AP-11 - +517 - 22 0 No No
Project +15,566 651 0 No No

The goal of 80% TSS removal for the stormwater systems will not be met. The scope of work
for this project does not include modifying the existing stormwater systems with the exception
of the new catch basins noted previously.
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This project does not propose to construct any new SCMs. The scope of the project does not
alter the existing curblines along Pleasant Street, so the existing catch basins will be retained.
There is an existing SCM that was constructed circa 2018. The exact function of the SCM is
not known, but it does appear to be some type of detention pond with sediment forebay. The
proposed work will not modify or impact this existing SCM.

The opportunities to construct SCMs or incorporate Low Impact Development (LID) techniques
to provide stormwater quality treatment within the project area are extremely limited, primarily
due to the existing topography, limited right-of-way width, roadside development, and
presence of underground and overhead utilities. Stormwater Alternatives Analysis Plans,
which show the site constraints for SCMs and LID techniques, are included in Appendix F.

For MassDOT facilities, Long-Term Pollution Prevention Plans (LTPPPs) are implemented at a
programmatic level through MassDOT's highway operation and maintenance program by
district. Appendix E includes the LTPPP for this project.
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Standard 5: Land Uses with Higher Potential Pollutant Loads

For Land Uses with Higher Potential Pollutant Loads (LUHPPLs), source control and pollution
prevention shall be implemented in accordance with the Massachusetts Stormwater Handbook
to eliminate or reduce the discharge of stormwater runoff from such land uses to the maximum
extent practicable. If through source control and/or pollution prevention all LHPPLs cannot be
completely protected from exposure to rain, snow, snow melt, and stormwater runoff, the
proponent shall use the specific structural stormwater BMPs determined by the Department to
be suitable for such uses as provided in the Massachusetts Stormwater Handbook. Stormwater
discharges from LUHPPLs shall also comply with the requirements of the Massachusetts Clean
Waters Act, M.G.L. c. 21, §§ 26-53 and the regulations promulgated thereunder at 314 CMR
3.00, 314 CMR 4.00 and 314 CMR 5.00.

There are no LUHPPLs located within the project limits.
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Standard 6: Critical Areas

Stormwater discharges within the Zone Il or Interim Wellhead Protection Area of a public
water supply and stormwater discharges near or to any other critical area require the use of
the specific source control and pollution prevention measures and the specific structural
stormwater best management practices determined by the Department to be suitable for
managing discharges to such areas as provided in the Massachusetts Stormwater Handbook. A
discharge is near a critical area if there is a strong likelihood of a significant impact occurring
to said area, taking into account site-specific factors. Stormwater discharges to Outstanding
Resource Waters and Special Resource Waters shall be removed and set back from the
receiving water or wetland and receive the highest and best practical method of treatment. A
“stormwater discharge” as defined in 314 CMR 3.04(2)(a)1 or (b), to an Outstanding Resource
Water or Special Resource Water shall comply with 314 CMR 3.00 and 314 CMR 4.00.
Stormwater discharges to a Zone | or Zone A are prohibited unless essential to the operation of
a public water supply.

The proposed project is not located within a Zone Il or Interim Wellhead Protection Area.
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Standard 7: Redevelopment

A redevelopment project is required to meet the following Stormwater Management Standards
only to the maximum extent practicable: Standard 2, Standard 3, and the pretreatment and
structural best management practice requirements of Standards 4, 5, and 6. Existing
stormwater discharges shall comply with Standard 1 only to the maximum extent practicable.
A redevelopment project shall also comply with all other requirements of the Stormwater
Management Standards and improve existing conditions.

The Project is a redevelopment project. In accordance with Massachusetts Stormwater
Handbook, a redevelopment project is defined to include maintenance and improvement of
existing roadways, including widening less than a single lane, adding shoulders, correcting
substandard intersections, improving existing drainage systems, and repaving. This project is
located in a previously developed area and will reconstruct existing sidewalks, construct new
sidewalks, and mill and overlay the existing roadway pavement. No roadway widening is
proposed.

A redevelopment project is required to meet the following Stormwater Management
Standards only to the maximum extent practicable: Standard 2, Standard 3, and the
pretreatment and structural best management practice requirements of Standards 4, 5, and 6.
A redevelopment project shall also comply with all other requirements of the Stormwater
Management Standards and improve existing conditions.
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Standard 8: Erosion and Sediment Control

A plan to control construction related impacts, including erosion, sedimentation and other
pollutant sources during construction and land disturbance activities (construction period
erosion, sedimentation, and pollution prevention plan) shall be developed and implemented.

The Project complies with Standard 8. A Stormwater Pollution Prevention Plan in accordance
with the regulations of the EPA Construction General Permit shall be prepared and submitted
by the Contractor prior to construction activities. The implementation of erosion and
sediment (E&S) controls during construction is considered a standard practice for all
MassDOT projects. E&S controls will be installed before any land disturbance begins for the
Project and will remain in place for the duration of the Project. The E&S controls for the
Project are shown on the project plans and include compost filter tubes, and filters at drain
inlets. Erosion and sedimentation controls are proposed throughout the Project limits to
prevent sediment and other suspended solids from migrating into the existing drainage
infrastructure and downgradient wetland resource areas. The Contractor will be alerted that
control of erosion and sedimentation is critically important in and around the areas indicated
on the plans and adjacent to jurisdictional resource areas. The Contractor will implement the
erosion and sedimentation controls as indicated on the plans. The Contractor will also be
alerted to the fact that field conditions may warrant additional protection measures to comply
with the regulations. It is the intention that the contractor will replace erosion controls as
needed or at the direction of permit issuing authorities, MassDOT or the Environmental
Monitor, but not less than twice a year.

Erosion controls shall consist of compost filter tubes and catch basin sedimentation collection
sack. No hay bales shall be used at any time on this project. The erosion and sedimentation
control measures will be constructed in accordance with the Massachusetts Erosion and
Sediment Control Guidelines for Urban and Suburban Areas, March 1997, and the U.S.D.A.
SCS's Erosion and Sediment control in the Site Development, Massachusetts Conservation
Guide, September 1983.

Temporary erosion and sedimentation control measures shall be installed prior to the
commencement of any site work, maintained during construction, and shall remain in place
until the site work is completed, and ground cover is established (at least 75% uniform
coverage by new seedlings). All erosion and sedimentation control measures shall be
maintained in effective condition throughout the construction period. The contractor shall
inspect the erosion controls daily and clean accumulated materials from behind them as
necessary. All erosion and sedimentation control measures found to need repair or
replacement shall be immediately corrected. Any sediment removed from control structures
shall be disposed of in an appropriate manner. No equipment or material of any kind shall
be stockpiled or deposited in any regulated area.

Stockpiled soil within jurisdictional areas shall be surrounded with siltation fences to prevent
and control siltation and erosion. Stockpiles that will remain exposed for more than 30 days
shall be stabilized with mulch or seeded for temporary vegetative cover. All disturbed areas
that remain exposed or undisturbed for a period of fourteen days or longer shall be
stabilized with mulch or seeded for temporary vegetative cover.
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The Contractor shall inspect all portions of the site in anticipation of rainfall events to
determine if site grading is sufficient to prevent erosion of slopes and/or the transportation
of sediments to wetlands or watercourses within the project limits. All disturbed earth slopes
shall be stabilized with permanent vegetative cover as soon as possible. There shall be no
direct discharge from dewatering operations into any wetland, watercourse or drainage
system unless allowed by regulatory permits.
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Standard 9: Operation and Maintenance Plan

A long-term operation and maintenance plan shall be developed and implemented to ensure
that stormwater management systems function as designed.

MassDOT O&M plans are implemented on a programmatic level by each MassDOT district.
Each MassDOT district office is responsible for providing operation and maintenance for the
MassDOT stormwater management systems within their respective jurisdictions. Appendix E
includes the O&M Plan for this project.

Standard 10: Prohibition of lllicit Discharges

All illicit discharges to the stormwater management system are prohibited.

llicit Discharge Statement

The project’s stormwater management system, as shown on the plans submitted with this
report, have been designed in full compliance with Standard 10. The project area does not
have any known illicit connections. Any illicit connections to the stormwater management
system found in the project limit of work during construction will be removed and/or resolved
through MassDOT's lllicit Discharge Detention and Elimination (IDDE) Program. The Long-
Term Pollution Prevention Plan, provided in Appendix E, includes measures to prevent illicit
discharges.
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Appendix A: MassDEP Checklist for
Stormwater Report
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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.

swcheck.doc * 04/01/08 Stormwater Report Checklist « Page 1 of 8
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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 Stormwater 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 lllicit 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

BLACKBURN

CIVIL
No. 46946

Signature and Date

Checklist

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

[ ] New development
Redevelopment

] Mix of New Development and Redevelopment
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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:

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
[ 1 Grass Channel
[ 1 Green Roof
[] Other (describe):

Standard 1: No New Untreated Discharges

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.
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Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

[
[

[

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

[
[

O O

[
[

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.

[] 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.
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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.

H ]

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.

[] cCalculations 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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Checklist (continued)

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

[] 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.
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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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

O O O oOd

]

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.

X

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;

Detail 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.

[] 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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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.

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

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

Name of the stormwater management system owners;

X]

Party responsible for operation and maintenance;

X]

Schedule for implementation of routine and non-routine maintenance tasks;

Plan showing the location of all stormwater BMPs maintenance access areas;

0O O

Description and delineation of public safety features;

I

Estimated operation and maintenance budget; and

[

Operation and Maintenance Log Form.

[l 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;

] An lllicit Discharge Compliance Statement is attached,;

] NO llicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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Appendix B: Soils and FEMA Information

>  FEMA Flood Insurance Rate Map (FIRM)

> NRCS Soil Survey Information
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Hydrologic Soil Group—Worcester County, Massachusetts, Northeastern Part

(610535 Worcester)

Soil Rating Points
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Area of Interest (AOI) 7 o cb
Soils 7 o D
Soil Rating Polygons
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_H_ Streams and Canals

B

Transportation
_H_ B/D ’
i+ Rails
_H_ ¢ — Interstate Highways
_H_ ¢ US Routes
_H_ D Major Roads
] Not rated or not available Local Roads
Soil Rating Lines Background

~ A [ Aerial Photography
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

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

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
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: Worcester County, Massachusetts,
Northeastern Part
Survey Area Data: Version 20, Sep 5, 2025

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

Date(s) aerial images were photographed: May 22, 2022—Jun
5, 2022

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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Hydrologic Soil Group—Worcester County, Massachusetts, Northeastern Part 610535 Worcester
Hydrologic Soil Group
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
70A Ridgebury fine sandy D 0 0%
loam, 0 to 3 percent
slopes
102C Chatfield-Hollis-Rock B 0.0 0.0%
outcrop complex, 0 to
15 percent slopes
305B Paxton fine sandy loam, |C 4.3 15.1%
3 to 8 percent slopes
305C Paxton fine sandy loam, |C 23 8.1%
8 to 15 percent slopes
306C Paxton fine sandy loam, |C 6.5 22.9%
8 to 15 percent
slopes, very stony
310B Woodbridge fine sandy |C/D 5.8 20.6%
loam, 3 to 8 percent
slopes
602 Urban land 1.8 6.4%
625C Hinckley-Urban land A 7.6 26.9%
complex, 0 to 15
percent slopes
Totals for Area of Interest 28.4 100.0%
usDA  Natural Resources Web Soil Survey 1/30/2026
==l Conservation Service National Cooperative Soil Survey Page 3 of 4
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 1/30/2026

=== Conservation Service National Cooperative Soil Survey Page 4 of 4
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Proposal No. 610535-134928

Depth to Water Table—Worcester County, Massachusetts, Northeastern Part

(610535 Worcester)
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— Interstate Highways
US Routes
Major Roads
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Background

- Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

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

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
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:
Northeastern Part
Survey Area Data:

Worcester County, Massachusetts,

Version 20, Sep 5, 2025

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

Date(s) aerial images were photographed: May 22, 2022—Jun
5, 2022

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.
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Proposal No. 610535-134928

Depth to Water Table—Worcester County, Massachusetts, Northeastern Part 610535 Worcester
Depth to Water Table
Map unit symbol Map unit name Rating (centimeters) Acres in AOI Percent of AOI
70A Ridgebury fine sandy 8 0 0%
loam, 0 to 3 percent
slopes
102C Chatfield-Hollis-Rock >200 0.0 0.0%
outcrop complex, 0 to
15 percent slopes
305B Paxton fine sandy loam, |61 4.3 15.1%
3 to 8 percent slopes
305C Paxton fine sandy loam, |61 23 8.1%
8 to 15 percent slopes
306C Paxton fine sandy loam, |66 6.5 22.9%
8 to 15 percent
slopes, very stony
310B Woodbridge fine sandy |46 5.8 20.6%
loam, 3 to 8 percent
slopes
602 Urban land >200 1.8 6.4%
625C Hinckley-Urban land >200 7.6 26.9%
complex, 0 to 15
percent slopes
Totals for Area of Interest 28.4 100.0%
Description
"Water table" refers to a saturated zone in the soil. It occurs during specified
months. Estimates of the upper limit are based mainly on observations of the
water table at selected sites and on evidence of a saturated zone, namely
grayish colors (redoximorphic features) in the soil. A saturated zone that lasts for
less than a month is not considered a water table.
This attribute is actually recorded as three separate values in the database. A
low value and a high value indicate the range of this attribute for the soil
component. A "representative" value indicates the expected value of this attribute
for the component. For this soil property, only the representative value is used.
Rating Options
Units of Measure: centimeters
Aggregation Method: Dominant Component
Component Percent Cutoff: None Specified
Tie-break Rule: Lower
Interpret Nulls as Zero: No
USDA Natural Resources Web Soil Survey 1/30/2026
==l Conservation Service National Cooperative Soil Survey Page 3 of 4
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Proposal No. 610535-134928
Depth to Water Table—Worcester County, Massachusetts, Northeastern Part 610535 Worcester

Beginning Month: January
Ending Month: December

usDA  Natural Resources Web Soil Survey 1/30/2026
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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Proposal No. 610535-134928
Stormwater Management Report

Appendix C: Supporting Calculations

> Catchment Areas and Impervious Area Calculations

> Required Water Quality Volume Calculations

. A00860 - 125
Appendices
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JOB NO. 610535 Worcester Pleasant Street
- b SHEET NO. 1 OF I
U aco s CALCULATEDBY: _ CG DATE: __ 2/2/2026
CHECKED BY: JRB DATE: 2/3/2026
Pre-development Catchment and Impervious Areas (from AutoCAD
Catchment | Total Area | Pervious |Impervious HydroCAD Total Area | Total Area | Pervious |Impervious
Area (saft) Area (sdft) | Area (sqft) HSG Subcatchment (saft) (ac) Area (sqft) | Area (sqft)
1 1367.84 0 1367.84 C
2 14882.4 1264.78 13617.62 C
3 8189.23 182.64 8006.59 C
4 8201.38 1556.93 6644.45 C
5 54630.73 2294.98 52335.75 C 1S 125826.11 2.889 7017.54 118808.57
6 10891.52 1076.79 9814.73 C
7 14701.33 532.61 14168.72 C
8 9367.1 108.81 9258.29 C
9 3594.58 0 3594.58 C
10 11002.74 587.51 10415.23 C 28 11002.74 0.253 587.51 10415.23
m 167115 2217.02 9454.13 c 38 22353.69 0.513 2432.03 19921.66
12 10682.54 215.01 10467.53 C
13 20623.9 1333.17 19290.73 A 48 20623.9 0.473 1333.17 19290.73
14 22745.7 727.72 22017.98 A
5 24561.78 1968.05 22593.73 A 58 58030.31 1.332 3467.9 54562.41
16 7631.74 217.82 7413.92 A
17 3091.09 554.31 2536.78 A
18 14979.08 984.12 13994.96 A 6S 14979.08 0.344 984.12 13994.96
19 16957.64 1669.91 15287.73 A 7S 16957.64 0.389 1669.91 15287.73
20 28485.42 2795.66 25689.76 A 8S 35141.19 0.807 2833.39 32307.8
21 6655.77 37.73 6618.04 A
22 12299.95 174 12182.55 c 9S8 28275.67 0.649 117.4 28158.27
23 15975.72 0 15975.72 C
24 15368.14 61.82 15306.32 C 108 15368.14 0.353 61.82 15306.32
25 7694.81 52.99 7641.82 C
26 6438.04 0 6438.04 C
2 16957.9 223.23 16734.67 c 118 44989.9 1.033 516.84 44473.06
28 5491.23 140.24 5350.99 C
29 6873.02 100.38 6772.64 C
30 1534.9 0 1534.9 C
393548.37 21021.63 372526.74 393548.37 9.035 21021.63 372526.74
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JOB NO. 610535 Worcester Pleasant Street
- b SHEET NO. 1 OF I
U aco s CALCULATEDBY: _ CG DATE: __ 2/2/2026
CHECKED BY: JRB DATE: 2/3/2026
Post-development Catchment and Impervious Areas (from AutoCAD)
Change in
Catchment | Total Area | Pervious |Impervious HydroCAD Total Area | Total Area | Pervious |Impervious Impervious
Area (saft) Area (sdft) | Area (sqft) HSG Subcatchment (saft) (ac) Area (sqft) | Area (sqft) Area (sqft)
1 1367.84 0 1367.84 C
2 14882.4 308.17 14574.23 C
3 8189.23 0 8189.23 C
4 8201.38 48.98 8152.4 C
5 54630.73 58.84 54571.89 ¢ 1S 125826.11 2.889 3508.10 122318.01 102396.35
6 10891.52 1391.9 9499.62 C
7 14701.33 957.35 13743.98 C
8 9367.1 742.86 8624.24 C
9 3594.58 0 3594.58 C
10 11002.74 1016.59 9986.15 C 28 11002.74 0.253 1016.59 9986.15 -22321.65
m 167115 930.46 10740.69 c 38 22353.69 0.513 930.46 21423.23 21423.23
12 10682.54 0 10682.54 C
13 20623.9 0 20623.9 A 48 20623.9 0.473 0 20623.9 20623.9
14 22745.7 0 22745.7 A
5 24561.78 0 24561.78 A 58 58030.31 1.332 0 58030.31 42723.99
16 7631.74 0 7631.74 A
17 3091.09 0 3091.09 A
18 14979.08 0 14979.08 A 6S 14979.08 0.344 0 14979.08 14979.08
19 16957.64 0 16957.64 A 7S 16957.64 0.389 0 16957.64 16957.64
20 28485.42 0 28485.42 A 8S 35141.19 0.807 0 35141.19 35141.19
21 6655.77 0 6655.77 A
22 12299.95 0 12299.95 c 9S8 28275.67 0.649 0 28275.67 28275.67
23 15975.72 0 15975.72 C
24 15368.14 0 15368.14 C 108 15368.14 0.353 0 15368.14 15368.14
25 7694.81 0 7694.81 C
26 6438.04 0 6438.04 C
2 16957.9 0 16957.9 c 118 44989.9 1.033 0 44989.9 44989.9
28 5491.23 0 5491.23 C
29 6873.02 0 6873.02 C
30 1534.9 0 1534.9 C
393548.37 5455.15  388093.22 393548.37 9.035 5455.15  388093.22 320557.44
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vacobs

JOB NO. 610535 Worcester Pleasant Street
SHEET NO. 1 OF 1
CALCULATED BY: JRB DATE: 1/30/2026
CHECKED BY: DATE:

Calculate Required Water Quality Volume for each Analysis Point
Equation: V yq = (D wqo/ 12 inches/foot) * (A p)

Vg = Required Water Quality Volume (in cubic feet)

D wq

= Water Quality Depth: one-inch for discharges within a Zone Il or Interim Wellhead Protection Area, to or near

another critical area, runoff from a LUHPPL, or exfiltration to soils with infiltration rate greater than 2.4
inches/hour or greater; %-inch for discharges near or to other areas.

A e  =Increase in Impervious Area (SF)

Analysis LUHPPL? Existing A p Proposed A jp Change in A jp D wq Vwa
Point (sq ft) (sq ft) (sq ft) (inches) (cf)
AP-1 N 118809 122318 3509 0.5 146
AP-2 N 10415 9986 -429 0.5 -18
AP-3 N 19922 21423 1501 0.5 63
AP-4 N 19291 20624 1333 0.5 56
AP-5 N 54562 58030 3468 0.5 145
AP-6 N 13995 14979 984 0.5 41
AP-7 N 15288 16958 1670 0.5 70
AP-8 N 32308 35141 2833 0.5 118
AP-9 N 28158 28276 118 0.5 5
AP-10 N 15306 15368 62 0.5 3
AP-11 N 44473 44990 517 0.5 22

Total for Project: 15566 651
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Proposal No. 610535-134928
Stormwater Management Report

Appendix D: Hydraulic and Hydrologic Data

> HydroCAD Pre-Construction Analyses (Existing Conditions), 2-Year, 10-Year, 100-Year
> HydroCAD Post-Construction Analyses (Proposed Conditions), 2-Year, 10-Year, 100-Year

. A00860 - 129
Appendices
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Analysis Polgt 2
Analysjs Point 3
alysis Point 4
Analysis Point 5

: Analysis Point 6 : :
(new Link) Analysis Point 7

Analysis Point 8

Analysis Point 9

Analysis Point 10 Analysis Point 11
Reach d Routing Diagram for Worcester 610535 Existing
Prepared by Jacobs, Printed 2/3/2026

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC
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Worcester 610535 Existing

Prepared by Jacobs Printed 2/3/2026
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.236 49 50-75% Grass cover, Fair, HSG A (4S, 5S, 6S, 7S, 8S)

0.246 79 50-75% Grass cover, Fair, HSG C (1S, 2S, 3S, 9S, 10S, 11S)

1.925 98 Paved roads w/curbs & sewers, HSG A (5S, 6S, 7S)

3.900 98 Paved roads w/curbs & sewers, HSG C (2S, 3S, 45, 8S, 9S, 10S, 11S)
2.727 98 Paved roads w/curbs & sewers, HSG D (1S)

9.035 96 TOTAL AREA
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Worcester 610535 Existing NOAA 24-hr D 2-Year Rainfall=3.13"
Prepared by Jacobs Printed 2/3/2026
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 3

Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: AnalysisPoint 1 Runoff Area=125,826 sf 94.42% Impervious Runoff Depth>2.78"
Flow Length=2,088'" Tc=7.6 min CN=97 Runoff=7.97 cfs 0.670 af

Subcatchment2S: Analysis Point 2 Runoff Area=11,003 sf 94.66% Impervious Runoff Depth>2.78"
Flow Length=280" Slope=0.0610"" Tc=5.4 min CN=97 Runoff=0.75 cfs 0.059 af

Subcatchment3S: AnalysisPoint 3 Runoff Area=22,354 sf 89.12% Impervious Runoff Depth>2.68"
Flow Length=395' Slope=0.0510"/" Tc=5.6 min CN=96 Runoff=1.49 cfs 0.114 af

Subcatchment4S: AnalysisPoint 4 Runoff Area=20,624 sf 93.54% Impervious Runoff Depth>2.57"
Flow Length=340" Slope=0.0450"/" Tc=5.6 min CN=95 Runoff=1.35cfs 0.102 af

Subcatchment5S: Analysis Point 5 Runoff Area=58,030 sf 94.02% Impervious Runoff Depth>2.57"
Tc=5.0 min CN=95 Runoff=3.88 cfs 0.286 af

Subcatchment6S: Analysis Point 6 Runoff Area=14,979 sf 93.43% Impervious Runoff Depth>2.57"
Tc=5.0 min CN=95 Runoff=1.00 cfs 0.074 af

Subcatchment7S: AnalysisPoint 7 Runoff Area=16,958 sf 90.15% Impervious Runoff Depth>2.38"
Flow Length=429' Tc=5.6 min CN=93 Runoff=1.05 cfs 0.077 af

Subcatchment8S: AnalysisPoint 8 Runoff Area=35,141 sf 91.94% Impervious Runoff Depth>2.47"
Flow Length=421' Tc=5.7 min CN=94 Runoff=2.23 cfs 0.166 af

Subcatchment9S: AnalysisPoint 9 Runoff Area=28,275 sf 99.59% Impervious Runoff Depth>2.89"
Flow Length=510" Slope=0.0660"'/" Tc=5.6 min CN=98 Runoff=1.95cfs 0.157 af

Subcatchment10S: AnalysisPoint 10 Runoff Area=15,368 sf 99.60% Impervious Runoff Depth>2.90"
Tc=5.0 min CN=98 Runoff=1.08 cfs 0.085 af

Subcatchment11S: AnalysisPoint 11 Runoff Area=44,990 sf 98.85% Impervious Runoff Depth>2.89"
Flow Length=500" Slope=0.0350"/" Tc=6.0 min CN=98 Runoff=3.06 cfs 0.249 af

Link 12L: (new Link) Inflow=3.59 cfs 0.275 af
Primary=3.59 cfs 0.275 af

Total Runoff Area = 9.035 ac Runoff Volume = 2.038 af Average Runoff Depth = 2.71"
5.34% Pervious = 0.483 ac  94.66% Impervious = 8.552 ac
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Worcester 610535 Existing NOAA 24-hr D 2-Year Rainfall=3.13"
Prepared by Jacobs Printed 2/3/2026
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment 1S: Analysis Point 1

Runoff = 7.97 cfs @ 12.15 hrs, Volume= 0.670 af, Depth> 2.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf) CN Description

118,809 98 Paved roads w/curbs & sewers, HSG D
7,017 79 50-75% Grass cover, Fair, HSG C

125,826 97 Weighted Average

7,017 5.58% Pervious Area
118,809 94.42% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
1.1 767 0.0620 11.30 8.87 Pipe Channel, 12" RCP
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013

1.2 1,036 0.0590 14.44 25.51 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n= 0.013 Concrete pipe, bends & connections
0.3 285 0.0490 15.94 50.08 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.013 Concrete pipe, bends & connections

7.6 2,088 Total
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3.13"

NOAA 24-hr D 2-Year Rainfall

Page 5

Printed 2/3/2026

Hydrograph

Time (hours)

A00860 - 134

Subcatchment 1S: Analysis Point 1

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

Worcester 610535 Existing

Prepared by Jacobs
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Proposal No. 610535-134928

Worcester 610535 Existing
Prepared by Jacobs

NOAA 24-hr D 2-Year Rainfall=3.13"
Printed 2/3/2026

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 6
Summary for Subcatchment 2S: Analysis Point 2
Runoff = 0.75cfs @ 12.12 hrs, Volume= 0.059 af, Depth> 2.78"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 2-Year Rainfall=3.13"
Area (sf) CN Description
10,415 98 Paved roads w/curbs & sewers, HSG C
588 79 50-75% Grass cover, Fair, HSG C
11,003 97 Weighted Average
588 5.34% Pervious Area
10,415 94.66% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.4 280 0.0610 11.20 8.80 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections
5.4 280 Total
Subcatchment 2S: Analysis Point 2
Hydrograph
1 | R
o8 B B S S R [ 1 e e e e e B B
' | NOAA24hrb A
074 | o L] L
oss| | 2-Year Rainfall=3.13"
o) | Runoff Area=11,003sf |4
0.554 | | | | | | | | | | | |
os] | RunoffVo1umE'0059af,;
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Worcester 610535 Existing
Prepared by Jacobs

NOAA 24-hr D 2-Year Rainfall=3.13"
Printed 2/3/2026

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 7
Summary for Subcatchment 3S: Analysis Point 3
Runoff = 149 cfs @ 12.13 hrs, Volume= 0.114 af, Depth> 2.68"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 2-Year Rainfall=3.13"
Area (sf) CN Description
19,922 98 Paved roads w/curbs & sewers, HSG C
2,432 79 50-75% Grass cover, Fair, HSG C
22,354 96 Weighted Average
2,432 10.88% Pervious Area
19,922 89.12% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 395 0.0510 10.24 8.05 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Concrete pipe, bends & connections
5.6 395 Total
Subcatchment 3S: Analysis Point 3
Hydrograph
|
| | | | | | | | | | | 1.49 cfs | | | | | | | | | | |
| NOAA24-hhrd o7
| 2-Year Rainfall=3.13" [ . |
| Runoff Area=22,354 sf j .
.| | Runoff Volume=0.114af {7
I
0 ""I('I'"'I'"'I""I""I""I""I""'I"/"'I"/"'I'"'I""'I"/"'I","'I""'I""'I""'I""I"""I""'I"""I""'I"""I
o 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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Worcester 610535 Existing

Prepared by Jacobs
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

NOAA 24-hr D 2-Year Rainfall=3.13"

Printed 2/3/2026
Page 8

Summary for Subcatchment 4S: Analysis Point 4

Runoff = 1.35cfs @ 12.13 hrs, Volume=

0.102 af, Depth> 2.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf) CN Description

19,291
1,333

08
49

Paved roads w/curbs & sewers, HSG C
50-75% Grass cover, Fair, HSG A

20,624
1,333
19,291

95 Weighted Average
6.46% Pervious Area

93.54% Impervious Area

Tc Length
(min)  (feet)

Slope Velocity Capacity Description
(ft/ft)  (ft/sec) (cfs)

5.0
0.6

Direct Entry,

340 0.0450 9.62 7.56 Pipe Channel,

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections

5.6 340 Total

Subcatchment 4S: Analysis Point 4
Hydrograph

| NOAA 24-hrD
| 2-Year Rainfall=3.13"
| Runoff Area=20,624 sf
| Runoff Volume=0.102 af
| Runoff Depth>2.57"

|

|

|

! 1.35 cfs

- Dl
|

|

|

Flow (cfs)

Flow Length=340

Time (hours)
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Proposal No. 610535-134928

Worcester 610535 Existing
Prepared by Jacobs

NOAA 24-hr D 2-Year Rainfall=3.13"
Printed 2/3/2026

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 9
Summary for Subcatchment 5S: Analysis Point 5
Runoff = 3.88cfs @ 12.12 hrs, Volume= 0.286 af, Depth> 2.57"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 2-Year Rainfall=3.13"
Area (sf) CN Description
54,562 98 Paved roads w/curbs & sewers, HSG A
3,468 49 50-75% Grass cover, Fair, HSG A
58,030 95 Weighted Average
3,468 5.98% Pervious Area
54,562 94.02% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 5S: Analysis Point 5
Hydrograph
(5 S T O AU U O I O O AU U R VR U O O SO U IO IO
aof o el
|| NOAA24-hrbo  ¢©g
| 2-Year Rainfall=3.13 ¢,
;| | Runoff Area=58,030sf ||
1 | f/lllllllllll
3 o| I
J L o
G-""I('I"' L UL LR T "'I/'"'I/'/"'I"""I/'/"'I/'/"'I/'/"'I""'I/""I/""I""'I/'""I/'"'I/""'I"""I/""'I
o 1 2 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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Proposal No. 610535-134928

Worcester 610535 Existing NOAA 24-hr D 2-Year Rainfall=3.13"
Prepared by Jacobs Printed 2/3/2026
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 10

Summary for Subcatchment 6S: Analysis Point 6

Runoff = 1.00cfs @ 12.12 hrs, Volume= 0.074 af, Depth> 2.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf) CN Description

13,995 98 Paved roads w/curbs & sewers, HSG A
984 49 50-75% Grass cover, Fair, HSG A

14,979 95 Weighted Average

984 6.57% Pervious Area
13,995 93.43% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 6S: Analysis Point 6

Flow (cfs)

T L R -------------'----|'----|'-/---|-'---|'-/---|'-/---|'-/---|----|'----|'----|----|'----|'----|'----|----|'----|
o 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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Proposal No. 610535-134928

Worcester 610535 Existing
Prepared by Jacobs

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

NOAA 24-hr D 2-Year Rainfall=3.13"
Printed 2/3/2026
Page 11

Summary for Subcatchment 7S: Analysis Point 7

Runoff

1.05cfs @ 12.13 hrs, Volume=

0.077 af, Depth> 2.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf) CN Description

15,288
1,670

08
49

Paved roads w/curbs & sewers, HSG A
50-75% Grass cover, Fair, HSG A

Tc

(min)

16,958
1,670
15,288

Length

(feet)

93 Weighted Average
9.85% Pervious Area

90.15% Impervious Area

Slope Velocity Capacity
(ft/ft)  (ft/sec) (cfs)

Description

5.0
0.6

0.0

389

40

Direct Entry,

Pipe Channel,

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.013 Concrete pipe, bends & connections
Pipe Channel,

24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013 Concrete pipe, bends & connections

0.0600 11.11 8.73

0.0610 17.78 55.87

5.6 429 Total

Subcatchment 7S: Analysis Point 7
Hydrograph

1 05 cfs

| NOAA24 hrD
| 2-Year Rainfall=3.13"
| Ruhoff Aréa‘-=16 958 sf
| Runoff Volume 0 077‘a
| Runoff Depth>2.38"

Flow (cfs)

Flow Length‘—429'

Tc;5.6 min

o ey ]

--|'-/---|- L
10 11
Time (hours)
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Proposal No. 610535-134928

Worcester 610535 Existing NOAA 24-hr D 2-Year Rainfall=3.13"
Prepared by Jacobs Printed 2/3/2026
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 12

Summary for Subcatchment 8S: Analysis Point 8

Runoff = 223 cfs @ 12.13 hrs, Volume= 0.166 af, Depth> 2.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf) CN Description

32,308 98 Paved roads w/curbs & sewers, HSG C
2,833 49 50-75% Grass cover, Fair, HSG A

35141 94 Weighted Average

2,833 8.06% Pervious Area
32,308 91.94% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 390 0.0660 11.65 9.15 Pipe Channel,

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'

n= 0.013 Concrete pipe, bends & connections
0.1 31 0.0070 4.97 8.79 Pipe Channel,

18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'

n=0.013 Concrete pipe, bends & connections

5.7 421 Total

Subcatchment 8S: Analysis Point 8

Hydrograph
1 (U S S S N N
' Emes]
| NOAA24hrb ¢

| | 2-YearRainfall=3.43" 44

| Runoff Area=35,141 sf f .

| Runoff Volume=0.166af +

f || RunoffDeptho247” B
i ||Flowlength=a2t &
1| Te=57min .
oNess o

A LN LS L L L S L I B R I L L IS L I LS LS UL L LR
o 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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NOAA 24-hr D 2-Year Rainfall=3.13"
Printed 2/3/2026

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 13

Summary for Subcatchment 9S: Analysis Point 9

Runoff = 1.95cfs @ 12.13 hrs, Volume=

0.157 af, Depth> 2.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf) CN Description

28,158 98 Paved roads w/curbs & sewers, HSG C
117 79 50-75% Grass cover, Fair, HSG C

28,275 98 Weighted Average
117 0.41% Pervious Area
28,158 99.59% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec)

5.0

Direct Entry,

510 0.0660 15.27 26.99 Pipe Channel,

18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections

510 Total

Subcatchment 9S: Analysis Point 9

Flow (cfs)

2-Year Rainfall=3.13"
Runoff Area=28,275 sf

d
d
Runoff Volume=0.157 af |
2

NN

DO

N )
; NN
A

T
|
|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

T T T ---|'----|'-/---|'----|----|'----|'----|'----|----|'----|'----|----|'----|'----|'----|----|'----|
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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Worcester 610535 Existing NOAA 24-hr D 2-Year Rainfall=3.13"
Prepared by Jacobs Printed 2/3/2026
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 14

Summary for Subcatchment 10S: Analysis Point 10

Runoff = 1.08 cfs @ 12.12 hrs, Volume= 0.085 af, Depth> 2.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf) CN Description

15,306 98 Paved roads w/curbs & sewers, HSG C
62 79 50-75% Grass cover, Fair, HSG C

15,368 98 Weighted Average

62 0.40% Pervious Area
15,306 99.60% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 10S: Analysis Point 10

Hydrograph
O O O S D N R
|NOAAZ4(D @
| | 2-YearRainfall=3.43* ¢
| Runoff Area=15,368sf (|
1 f/lllllllllll

! IEEEEEEEEE.
: | N R

T LR ---'----'--------|'----|'-/---|'-,---|----|'----|'-/---|'-,---|----|'----|'----|----|'----|'----|'----|----|'----|
o 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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NOAA 24-hr D 2-Year Rainfall=3.13"
Printed 2/3/2026

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

Page 15

Summary for Subcatchment 11S: Analysis Point 11

Runoff

3.06 cfs @ 12.13 hrs, Volume=

0.249 af, Depth> 2.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf) CN Description
44,473 98 Paved roads w/curbs & sewers, HSG C
517 79 50-75% Grass cover, Fair, HSG C
44,990 98 Weighted Average
517 1.15% Pervious Area
44,473 98.85% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
1.0 500 0.0350 8.49 6.67 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections
6.0 500 Total
Subcatchment 11S: Analysis Point 11
Hydrograph
T T T T U S S A A U
s{ | NOAA24-hr b 74
| | 2-Year Rainfall=3.13" j S
| | Runoff Area=44,990sf 4
| | Runoff Volume=0.249af {4
§ | | Runoff Depth>2.89" ¢#4#¢4 |
S N N P s <~ S S S S A N
¢ | | Flow Length=500" Y
| | Slope=0.0350 /" 9
| / I I I I I I I
1% | | | | | | | |
0 ‘I('I'Z'/'I"'I" T T T ‘ ‘ / ‘

Time (hours)
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=3.13"

NOAA 24-hr D 2-Year Rainfall

Worcester 610535 Existing

Prepared by Jacobs
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HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

Summary for Link 12L: (new Link)

for 2-Year event

0.275 af

1.239 ac, 91.94% Impervious, Inflow Depth > 2.66"

3.59cfs@ 12.13 hrs, Volume

Inflow Area
Inflow

= 0.0 min

0%, Lag

= 0.275 af, Atten

3.59cfs @ 12.13 hrs, Volume

Primary

= Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Primary outflow

Link 12L: (new Link)

Hydrograph

A Inflow
0O Primary

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

3 4 5 6 7 8 9

2

I \ \
S N O B \
\}
SN
o
A ©c
| e |
L - B T TEEE—.
<< R
3 R o
- - -
m “““““ R
(sy0) moy4

Time (hours)
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Worcester 610535 Existing NOAA 24-hr D 10-Year Rainfall=4.84"
Prepared by Jacobs Printed 2/3/2026
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 17

Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: AnalysisPoint 1 Runoff Area=125,826 sf 94.42% Impervious Runoff Depth>4.48"
Flow Length=2,088' Tc=7.6 min CN=97 Runoff=12.51 cfs 1.079 af

Subcatchment2S: Analysis Point 2 Runoff Area=11,003 sf 94.66% Impervious Runoff Depth>4.48"
Flow Length=280" Slope=0.0610"" Tc=5.4 min CN=97 Runoff=1.18 cfs 0.094 af

Subcatchment3S: AnalysisPoint 3 Runoff Area=22,354 sf 89.12% Impervious Runoff Depth>4.37"
Flow Length=395' Slope=0.0510"/" Tc=5.6 min CN=96 Runoff=2.36 cfs 0.187 af

Subcatchment4S: AnalysisPoint 4 Runoff Area=20,624 sf 93.54% Impervious Runoff Depth>4.26"
Flow Length=340" Slope=0.0450"/" Tc=5.6 min CN=95 Runoff=2.16 cfs 0.168 af

Subcatchment5S: Analysis Point 5 Runoff Area=58,030 sf 94.02% Impervious Runoff Depth>4.26"
Tc=5.0 min CN=95 Runoff=6.21 cfs 0.473 af

Subcatchment6S: Analysis Point 6 Runoff Area=14,979 sf 93.43% Impervious Runoff Depth>4.26"
Tc=5.0 min CN=95 Runoff=1.60 cfs 0.122 af

Subcatchment7S: AnalysisPoint 7 Runoff Area=16,958 sf 90.15% Impervious Runoff Depth>4.04"
Flow Length=429' Tc=5.6 min CN=93 Runoff=1.73 cfs 0.131 af

Subcatchment8S: AnalysisPoint 8 Runoff Area=35,141 sf 91.94% Impervious Runoff Depth>4.15"
Flow Length=421' Tc=5.7 min CN=94 Runoff=3.62 cfs 0.279 af

Subcatchment9S: AnalysisPoint 9 Runoff Area=28,275 sf 99.59% Impervious Runoff Depth>4.60"
Flow Length=510" Slope=0.0660"/" Tc=5.6 min CN=98 Runoff=3.04 cfs 0.249 af

Subcatchment10S: AnalysisPoint 10 Runoff Area=15,368 sf 99.60% Impervious Runoff Depth>4.60"
Tc=5.0 min CN=98 Runoff=1.69 cfs 0.135 af

Subcatchment11S: AnalysisPoint 11 Runoff Area=44,990 sf 98.85% Impervious Runoff Depth>4.60"
Flow Length=500" Slope=0.0350"/" Tc=6.0 min CN=98 Runoff=4.77 cfs 0.396 af

Link 12L: (new Link) Inflow=5.70 cfs 0.449 af
Primary=5.70 cfs 0.449 af

Total Runoff Area = 9.035 ac Runoff Volume = 3.312 af Average Runoff Depth = 4.40"
5.34% Pervious = 0.483 ac  94.66% Impervious = 8.552 ac
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Worcester 610535 Existing NOAA 24-hr D 10-Year Rainfall=4.84"
Prepared by Jacobs Printed 2/3/2026
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Summary for Subcatchment 1S: Analysis Point 1

Runoff = 1251 cfs @ 12.15 hrs, Volume= 1.079 af, Depth> 4.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"

Area (sf) CN Description

118,809 98 Paved roads w/curbs & sewers, HSG D
7,017 79 50-75% Grass cover, Fair, HSG C

125,826 97 Weighted Average

7,017 5.58% Pervious Area
118,809 94.42% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
1.1 767 0.0620 11.30 8.87 Pipe Channel, 12" RCP
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013

1.2 1,036 0.0590 14.44 25.51 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n= 0.013 Concrete pipe, bends & connections
0.3 285 0.0490 15.94 50.08 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.013 Concrete pipe, bends & connections

7.6 2,088 Total
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Printed 2/3/2026

NOAA 24-hr D 10-Year Rainfall

Proposal No. 610535-134928

Subcatchment 1S: Analysis Point 1
Hydrograph

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

Worcester 610535 Existing

Prepared by Jacobs
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Prepared by Jacobs

NOAA 24-hr D 10-Year Rainfall=4.84"
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Summary for Subcatchment 2S: Analysis Point 2
Runoff = 118 cfs @ 12.12 hrs, Volume= 0.094 af, Depth> 4.48"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"
Area (sf) CN Description
10,415 98 Paved roads w/curbs & sewers, HSG C
588 79 50-75% Grass cover, Fair, HSG C
11,003 97 Weighted Average
588 5.34% Pervious Area
10,415 94.66% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.4 280 0.0610 11.20 8.80 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections
5.4 280 Total
Subcatchment 2S: Analysis Point 2
Hydrograph
T T T T U S S A A U
It S O S T S S S S S S R
:NOAA24-hr:D:::::a:::::::::::
. f"*110-’Yeal‘”‘Rainfal||=4.84%'**ﬁ*/”f”%”l”*l”ﬂ**f”f”ﬁ”l”*l”*l*”
| Runoff Area=11,003sf }4
RunoffVqume=0.094af; oL
§ | | Runoff Depth>4.48" ¢4«
2 | | Elmiar | mm ikl 0 B4
2 | | Flow Length=280" -
0 ""'I('I'Z'/'I""I'"'I"""I"'"I'"'I""'I","'I"/"'I'"'I""'I"/"'I"/"'I'"'I""'I""'I""I"""I"""I"""I""'I"""I/
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Time (hours)
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Summary for Subcatchment 3S: Analysis Point 3

Runoff = 2.36cfs @ 12.13 hrs, Volume= 0.187 af, Depth> 4.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"

Area (sf) CN Description

19,922 98 Paved roads w/curbs & sewers, HSG C
2,432 79 50-75% Grass cover, Fair, HSG C

22,354 96 Weighted Average

2,432 10.88% Pervious Area
19,922 89.12% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 395 0.0510 10.24 8.05 Pipe Channel,

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections

5.6 395 Total

Subcatchment 3S: Analysis Point 3

Hydrograph

-
| | NOAA24-hb, ¢
|| tovear Raintat=azar 1
| Runoff Area=22,354sf |4
R RunoffVqume=0.187aff A
¢ | | Runoff Depth>4.37" 44
i || FlowLength=395" {7
"l | Slope=0.0510"/" A
| To=5.6 min SERERREREE
| CN=96 SRR
0_/|7“/m|4| I N S

LI B -------------|'----|'-/---|'-/---|----|'----|'-/---|'-/---|----|'----|'----|----|'----|'----|'----|----|'----|
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Summary for Subcatchment 4S: Analysis Point 4
Runoff = 216 cfs @ 12.13 hrs, Volume= 0.168 af, Depth> 4.26"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"
Area (sf) CN Description
19,291 98 Paved roads w/curbs & sewers, HSG C
1,333 49 50-75% Grass cover, Fair, HSG A
20,624 95 Weighted Average
1,333 6.46% Pervious Area
19,291 93.54% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 340 0.0450 9.62 7.56 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Concrete pipe, bends & connections
5.6 340 Total
Subcatchment 4S: Analysis Point 4
Hydrograph
T T T T U S S A A U
| I T R R - e R A
NOAAZLhFDa
2—\ | | I I \.\ I I | | I I I I I I I I I I I I
| 10-Year Rainfall=4.84" ¢ . | |
| Runoff Area=20,624 sf j oL
| Runoff Volume=0.168af '/
g | Runoff Depth>4.26" ¢4 . |
2 |l | Elmis | Akl AN A
i 1 HOWLength=340' 7777777777777777777
| Slope=0.0450 /" IR
| Tc=5.6 min IR
| CN=95 IR
0 "'IZ'I""'I'Z"/'I""'I"‘ T T T "'I"/"'I"/"'I'"'I""'I"/"'I"/"'I'"'I""'I""'I""I"""I""'I"""I'("I"""I
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Summary for Subcatchment 5S: Analysis Point 5

Runoff = 6.21cfs@ 12.12 hrs, Volume= 0.473 af, Depth> 4.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"

Area (sf) CN Description

54,562 98 Paved roads w/curbs & sewers, HSG A
3,468 49 50-75% Grass cover, Fair, HSG A

58,030 95 Weighted Average

3,468 5.98% Pervious Area
54,562 94.02% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 5S: Analysis Point 5

Hydrograph
a =
I NoAAZ&4NCD R
| | 10-Year Rainfall=4.84* ¢
| | Runoff Area=58,030sf |
| | Runoff Volume=0.473 af |}
Liidecacailll IRERRRRERER

----------------------------'----/----|/-/- /--|'----|/ - - |/----|/----|’----|'----|/----|
o 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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Summary for Subcatchment 6S: Analysis Point 6

Runoff = 160 cfs @ 12.12 hrs, Volume= 0.122 af, Depth> 4.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"

Area (sf) CN Description

13,995 98 Paved roads w/curbs & sewers, HSG A
984 49 50-75% Grass cover, Fair, HSG A

14,979 95 Weighted Average

984 6.57% Pervious Area
13,995 93.43% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 6S: Analysis Point 6

Hydrograph
EEEEEEEEEENEREEEREEEEEE
| NOAA24-e(D (1
| 10-Year Rainfall=4.84" ¢
| | Runoff Area=14,979sf ¢
R ,RunoﬁVoJume=0.122afjw+H
f || RunoffDeptha26* ¢
¢ || Tc=5.0 min | v
| CN=95 2

T L R -------------'----|'-/---|'-/---|----|'----|'-/---|'-/---|----|'----|'----|----|'----|'----|'----|----|'----|
o 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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Worcester 610535 Existing

Prepared by Jacobs
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Summary for Subcatchment 7S: Analysis Point 7

Runoff = 1.73 cfs @ 12.13 hrs, Volume= 0.131 af, Depth> 4.04"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

NOAA 24-hr D 10-Year Rainfall=4.84"

Area (sf) CN Description
15,288 98 Paved roads w/curbs & sewers, HSG A
1,670 49 50-75% Grass cover, Fair, HSG A
16,958 93 Weighted Average
1,670 9.85% Pervious Area
15,288 90.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 389 0.0600 11.11 8.73 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.013 Concrete pipe, bends & connections
0.0 40 0.0610 17.78 55.87 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.013 Concrete pipe, bends & connections
5.6 429 Total
Subcatchment 7S: Analysis Point 7
Hydrograph
T T T T U S S A A U
I I S T S R T e S S S S R
| NOAA24-hrd0 ¢
| 10-Year Rainfall=4.84" [ = |
| Runoff Area=16,958 sf j oL
| Runoff Volume=0.131af '\
S I
g | o SR
0- I/"I"I"I':!I'"'I""I'"'I""'I""'I""'I""I""'I""'I""'I'"'I"/"'I""'I""I""'I""'I""'I""I""'I
o 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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Summary for Subcatchment 8S: Analysis Point 8

Runoff = 3.62cfs @ 12.13 hrs, Volume= 0.279 af, Depth> 4.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

NOAA 24-hr D 10-Year Rainfall=4.84"

Area (sf) CN Description
32,308 98 Paved roads w/curbs & sewers, HSG C
2,833 49 50-75% Grass cover, Fair, HSG A
35,141 94 Weighted Average
2,833 8.06% Pervious Area
32,308 91.94% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 390 0.0660 11.65 9.15 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.013 Concrete pipe, bends & connections
0.1 31 0.0070 4.97 8.79 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7' r=0.38'
n=0.013 Concrete pipe, bends & connections
5.7 421 Total
Subcatchment 8S: Analysis Point 8
Hydrograph
S0 | [y
| I R T L S N S S S S
| | NOAA24-hrb o4
{ | 10-Year Rainfall=4.84" }{| . . . . | |
| i e AomminE AAd € A
| | Runoff Area=35141sf (1
| Runoff Volume=0.279af {,
£ N { Runoff Depth>4.15" - R |
2 1 | Elmiar | momiblae 494 Lo 1 1
£ | | Flow Length=421' I B
| | Te=5.7 min . .
]| CN=94 R R
0 --|(<i|- T T IREEES| T T T

Time (hours)
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Summary for Subcatchment 9S: Analysis Point 9

Runoff = 3.04 cfs @ 12.13 hrs, Volume= 0.249 af, Depth> 4.60"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"
Area (sf) CN Description
28,158 98 Paved roads w/curbs & sewers, HSG C
117 79 50-75% Grass cover, Fair, HSG C
28,275 98 Weighted Average
117 0.41% Pervious Area
28,158 99.59% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 510 0.0660 15.27 26.99 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7' r=0.38'
n=0.013 Concrete pipe, bends & connections
5.6 510 Total
Subcatchment 9S: Analysis Point 9
Hydrograph
|
I T e et i e e B 1T 0 e
* | NOAA24-hr0 @
| | 10-Year Rainfall=4.84" ¢ = | |
| Runoff Area=28,275sf |
| | Runoff Volume=0.249af i
§ | | Runoff Depth>4.60" = ¢4 . | |
2 ]| Bl | ambbaeEAn A
¢ | | FlowlLength=510° @2
A o e
O'W“-h- IRBRRNRARAS| T
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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Summary for Subcatchment 10S: Analysis Point 10

Runoff = 1.69cfs @ 12.12 hrs, Volume= 0.135 af, Depth> 4.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"

Area (sf) CN Description

15,306 98 Paved roads w/curbs & sewers, HSG C
62 79 50-75% Grass cover, Fair, HSG C

15,368 98 Weighted Average

62 0.40% Pervious Area
15,306 99.60% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 10S: Analysis Point 10

Hydrograph
.
NOAA24-hrD [
10-Year Rainfall=4.84" |/
Runoff Area=15,368 sf ||
Runoff Volume=0.135af |/ |

Flow (cfs)
i

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

----'----'--------'----|'-/---|'-/---|----|'----|'-/---|'-/---|----|'----|'----|----|'----|'----|'----|----|'----|
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Summary for Subcatchment 11S: Analysis Point 11

Runoff = 477 cfs@ 12.13 hrs, Volume= 0.396 af, Depth> 4.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"

Area (sf) CN Description

44 473 98 Paved roads w/curbs & sewers, HSG C
517 79 50-75% Grass cover, Fair, HSG C

44,990 98 Weighted Average

517 1.15% Pervious Area
44,473 98.85% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
1.0 500 0.0350 8.49 6.67 Pipe Channel,

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections

6.0 500 Total

Subcatchment 11S: Analysis Point 11

Hydrograph
|| NoAA240bD R4
| | 10-Year Rainfall=4.84" [
| | Runoff Area=44,990sf [
_ || Runoff volume=0.396af (4
¢ °l | Runoff Depth>4.60"  ¢&¢
¢ || Flow Length=500" 2
2| | Slope=0.0350"" g
| | Tc=6.0 min !
1| CN=98 g5
O_jl L ! L 1/11

-----------------'----'-/---|'-,---|----|'----|'-/---|'-,--- |'----|'----|----|'----|'----|'----|----|'----|
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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Summary for Link 12L: (new Link)
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: AnalysisPoint 1 Runoff Area=125,826 sf 94.42% Impervious Runoff Depth>7.19"
Flow Length=2,088' Tc=7.6 min CN=97 Runoff=19.68 cfs 1.731 af

Subcatchment2S: Analysis Point 2 Runoff Area=11,003 sf 94.66% Impervious Runoff Depth>7.19"
Flow Length=280" Slope=0.0610"/" Tc=5.4 min CN=97 Runoff=1.86 cfs 0.151 af

Subcatchment3S: AnalysisPoint 3 Runoff Area=22,354 sf 89.12% Impervious Runoff Depth>7.08"
Flow Length=395" Slope=0.0510"/" Tc=5.6 min CN=96 Runoff=3.74 cfs 0.303 af

Subcatchment4S: AnalysisPoint 4 Runoff Area=20,624 sf 93.54% Impervious Runoff Depth>6.96"
Flow Length=340" Slope=0.0450"/" Tc=5.6 min CN=95 Runoff=3.43 cfs 0.274 af

Subcatchment5S: Analysis Point 5 Runoff Area=58,030 sf 94.02% Impervious Runoff Depth>6.96"
Tc=5.0 min CN=95 Runoff=9.86 cfs 0.772 af

Subcatchment6S: Analysis Point 6 Runoff Area=14,979 sf 93.43% Impervious Runoff Depth>6.96"
Tc=5.0 min CN=95 Runoff=2.55 cfs 0.199 af

Subcatchment7S: AnalysisPoint 7 Runoff Area=16,958 sf 90.15% Impervious Runoff Depth>6.72"
Flow Length=429' Tc=5.6 min CN=93 Runoff=2.78 cfs 0.218 af

Subcatchment8S: AnalysisPoint 8 Runoff Area=35,141 sf 91.94% Impervious Runoff Depth>6.84"
Flow Length=421' Tc=5.7 min CN=94 Runoff=5.79 cfs 0.460 af

Subcatchment9S: AnalysisPoint 9 Runoff Area=28,275 sf 99.59% Impervious Runoff Depth>7.31"
Flow Length=510" Slope=0.0660"/" Tc=5.6 min CN=98 Runoff=4.76 cfs 0.396 af

Subcatchment10S: AnalysisPoint 10 Runoff Area=15,368 sf 99.60% Impervious Runoff Depth>7.31"
Tc=5.0 min CN=98 Runoff=2.64 cfs 0.215 af

Subcatchment11S: AnalysisPoint 11 Runoff Area=44,990 sf 98.85% Impervious Runoff Depth>7.31"
Flow Length=500" Slope=0.0350"/" Tc=6.0 min CN=98 Runoff=7.47 cfs 0.629 af

Link 12L: (new Link) Inflow=9.03 cfs 0.728 af
Primary=9.03 cfs 0.728 af

Total Runoff Area = 9.035 ac Runoff Volume = 5.349 af Average Runoff Depth = 7.10"
5.34% Pervious = 0.483 ac  94.66% Impervious = 8.552 ac
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Summary for Subcatchment 1S: Analysis Point 1

Runoff = 19.68 cfs @ 12.15 hrs, Volume= 1.731 af, Depth> 7.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description

118,809 98 Paved roads w/curbs & sewers, HSG D
7,017 79 50-75% Grass cover, Fair, HSG C

125,826 97 Weighted Average

7,017 5.58% Pervious Area
118,809 94.42% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
1.1 767 0.0620 11.30 8.87 Pipe Channel, 12" RCP
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013

1.2 1,036 0.0590 14.44 25.51 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n= 0.013 Concrete pipe, bends & connections
0.3 285 0.0490 15.94 50.08 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.013 Concrete pipe, bends & connections

7.6 2,088 Total
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NOAA 24-hr D 100-Year Rainfall
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Summary for Subcatchment 2S: Analysis Point 2

Runoff = 1.86cfs @ 12.12 hrs, Volume= 0.151 af, Depth> 7.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description

10,415 98 Paved roads w/curbs & sewers, HSG C
588 79 50-75% Grass cover, Fair, HSG C

11,003 97 Weighted Average

588 5.34% Pervious Area
10,415 94.66% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.4 280 0.0610 11.20 8.80 Pipe Channel,

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections

5.4 280 Total

Subcatchment 2S: Analysis Point 2

Hydrograph
NOAA24-hrD'§
| 100-Year Rainfall=7.56" [
| Runoff Area=11,003sf |4

_ | | Runoff Volume=0.151af ¢4
£ | |RunoffDepti>r.te”

2 | | Flow Length=280" EEEEEEEEEE

| Slope=0.0610'"/" SR

Tessamin B

| CN=97 3 EEEEEEEEE
0_1 1ml””l L ‘ ‘ R R 1/

-----'------------'----|'-/---|'-,---|----|'----|'-/---|'-,---|----|'----|'----|----|'----|'----|'----|----|'----|
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Summary for Subcatchment 3S: Analysis Point 3

Runoff = 3.74 cfs @ 12.13 hrs, Volume= 0.303 af, Depth> 7.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description
19,922 98 Paved roads w/curbs & sewers, HSG C
2,432 79 50-75% Grass cover, Fair, HSG C
22,354 96 Weighted Average

2,432 10.88% Pervious Area
19,922 89.12% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 395 0.0510 10.24 8.05 Pipe Channel,

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections

5.6 395 Total

Subcatchment 3S: Analysis Point 3

Flow (cfs)

------'------------'----|'-/---|'-/---|----|'----|'-/---|'-/---|----|'----|'----|----|'----|'----|'----|----|'----|
o 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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Summary for Subcatchment 4S: Analysis Point 4
Runoff = 3.43cfs@ 12.13 hrs, Volume= 0.274 af, Depth> 6.96"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"
Area (sf) CN Description
19,291 98 Paved roads w/curbs & sewers, HSG C
1,333 49 50-75% Grass cover, Fair, HSG A
20,624 95 Weighted Average
1,333 6.46% Pervious Area
19,291 93.54% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 340 0.0450 9.62 7.56 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections
5.6 340 Total
Subcatchment 4S: Analysis Point 4
Hydrograph
1 L S S S S S
| | | | | | | | | | | 3.43 cfs | | | | | | | | | | |
| NOAA24-hhrd o7
s} | 100-Year Rainfall=7.56" |4 = |
| | Runoff Area=20,624sf 1
-RunoffVqume=0.274afﬁ R
g ,] | Runoff Depth>6.96" ¢4 |
2 ] | Bl | cmdbe2An A
£ | | Flow Length=340' ! B
| | Slope=0.0450'/" w9
| | Te=5.6 min_ N A
| | CN= I
G-'""IZ'I""W'I'""I'"'I""'I"'"I'"'I""'I"/"'I"/"'I'"'I""'I"/"'I"/"'I'"'I""'I""'I""I"""I""'I"""I""'I"""I
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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Worcester 610535 Existing NOAA 24-hr D 100-Year Rainfall=7.56"
Prepared by Jacobs Printed 2/3/2026
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Summary for Subcatchment 5S: Analysis Point 5

Runoff = 9.86 cfs @ 12.12 hrs, Volume= 0.772 af, Depth> 6.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description

54,562 98 Paved roads w/curbs & sewers, HSG A
3,468 49 50-75% Grass cover, Fair, HSG A

58,030 95 Weighted Average

3,468 5.98% Pervious Area
54,562 94.02% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 5S: Analysis Point 5

Ol b b
10 | M AR oma L e obEEEl
{{NOAAZ4-hrD . f
| | 100-Year Rainfall=7.56" 4
’| | Runoff Area=58,030sf 1
| | Runoff Volume=0.772af |
£ol :/ R
3 5] | 7 R

Time (hours)
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NOAA 24-hr D 100-Year Rainfall=7.56"
Printed 2/3/2026

Worcester 610535 Existing
Prepared by Jacobs

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 38
Summary for Subcatchment 6S: Analysis Point 6
Runoff = 255cfs @ 12.12 hrs, Volume= 0.199 af, Depth> 6.96"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"
Area (sf) CN Description
13,995 98 Paved roads w/curbs & sewers, HSG A
984 49 50-75% Grass cover, Fair, HSG A
14,979 95 Weighted Average
984 6.57% Pervious Area
13,995 93.43% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 6S: Analysis Point 6
Hydrograph
S S S S R
| | | | | | | | | | | 2.55 cfs | | | | | | | | | | |
| NOAA24-hrb ¢
| 100-Year Rainfall=7.56" v\ = . |
2| d o
| /] o o
i | IR .
;| 1 .
N
0-] /"IZ"'”LI T T

T ---|'-,---|'-/---|----|'----|'-,---|'-/---|----|'----|'----|----|'----|'----|'----|----|'----|
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Worcester 610535 Existing

Prepared by Jacobs
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NOAA 24-hr D 100-Year Rainfall=7.56"

Printed 2/3/2026
Page 39

Summary for Subcatchment 7S: Analysis Point 7

Runoff

= 2.78 cfs @ 12.13 hrs, Volume= 0.218 af, Depth> 6.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description
15,288 98 Paved roads w/curbs & sewers, HSG A
1,670 49 50-75% Grass cover, Fair, HSG A
16,958 93 Weighted Average
1,670 9.85% Pervious Area
15,288 90.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 389 0.0600 11.11 8.73 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.013 Concrete pipe, bends & connections
0.0 40 0.0610 17.78 55.87 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.013 Concrete pipe, bends & connections
5.6 429 Total
Subcatchment 7S: Analysis Point 7
Hydrograph
S| (R
| I I I I I I I I I I 2.78 cfs I I I I I I I I I I I
| NOAA24-hrd0 ¢
| 100-Year Rainfall=7.56" ¢4 =
| Runoff Area=16,958sf 4 |
| | Runoff Volume=0.218 af f oL

£ | Runoff Depth>6.72" ¢4 |

3 I Brmei 1 mn ik le e AnQY S S S S R R,

2 || FlowLength=429° ¢4
|| Te=56min ¢
1_ | I I I I I I I I I I I I I I I I I I

| CN=93 A
0_""I('I' "l"M"'f N L L L L B S A R L A I L LS UL LY LR LR
0 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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Prepared by Jacobs
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NOAA 24-hr D 100-Year Rainfall=7.56"

Printed 2/3/2026
Page 40

Summary for Subcatchment 8S: Analysis Point 8

Runoff

579 cfs @ 12.13 hrs, Volume=

0.460 af, Depth> 6.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description
32,308 98 Paved roads w/curbs & sewers, HSG C
2,833 49 50-75% Grass cover, Fair, HSG A
35,141 94 Weighted Average
2,833 8.06% Pervious Area
32,308 91.94% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 390 0.0660 11.65 9.15 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.013 Concrete pipe, bends & connections
0.1 31 0.0070 4.97 8.79 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections
5.7 421 Total
Subcatchment 8S: Analysis Point 8
Hydrograph
(o
N I A - [ S S S S S
3:N0AA24-hr:D:::::/{:::::::::::
;| | 100-Year Rainfall=7.56" |
| | Runoff Area=35,141 sf j L e
+ | Runoff Volume=0.460af {{
¢ 1| Runoff Depth>6.84" ¢4 = |
2 ol mie | o ikl ARAY A
¢ °] | FlowLength=421" ¢4
|| Te=57min o2
2_\ I I I I I I I I
1 S R R T
0:""I('I'"'I'"'I'"'I""I"'"I'"'I""'I"/"'I""'I'"'I""'I""'I""'I'"'I""'I""'I""I"""I""'I"""I""'I"""I
o 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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Worcester 610535 Existing NOAA 24-hr D 100-Year Rainfall=7.56"
Prepared by Jacobs Printed 2/3/2026
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Summary for Subcatchment 9S: Analysis Point 9

Runoff = 4.76 cfs @ 12.13 hrs, Volume= 0.396 af, Depth> 7.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description

28,158 98 Paved roads w/curbs & sewers, HSG C
117 79 50-75% Grass cover, Fair, HSG C

28,275 98 Weighted Average

117 0.41% Pervious Area
28,158 99.59% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

0.6 510 0.0660 15.27 26.99 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections

5.6 510 Total

Subcatchment 9S: Analysis Point 9

Hydrograph
| | NOAA240b @
.| | 100-Year Rainfall=7.56" 4
| | Runoff Area=28,275sf ||
|| Runoff Volume=0.396af ]
¢ °l | Runoff Depth>7.31" ¢4
¢ || Flowlength=510" & |
:| | Slope=0.0660"" &~
| | Te=5.6 min 2
|| CN=98 N e

--------'----'--------'-/---|'-/---|'-/---|----|'----|'-/---|'-/---|----|'----|'----|----|'----|'----|'----|----|'----|
o 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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NOAA 24-hr D 100-Year Rainfall=7.56"
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Summary for Subcatchment 10S: Analysis Point 10
Runoff = 264 cfs@ 12.12 hrs, Volume= 0.215 af, Depth> 7.31"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"
Area (sf) CN Description
15,306 98 Paved roads w/curbs & sewers, HSG C
62 79 50-75% Grass cover, Fair, HSG C
15,368 98 Weighted Average
62 0.40% Pervious Area
15,306 99.60% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 10S: Analysis Point 10
Hydrograph
N o
| | | | | | | | | | 2.64 cfs | | | | | |
NOAA24-hrD ¢ B
100-Year Rainfall=7.56" | o
| | Runoff Area=15,368sf ¢
4 |
q i

Flow (cfs)

---|'-,---|'-/---|----|'----|'-,---|'-/---|----|'----|'----|----|'----|'----|'----|----|'----|
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment 11S: Analysis Point 11
Runoff = 747 cfs@ 12.13 hrs, Volume= 0.629 af, Depth> 7.31"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"
Area (sf) CN Description
44,473 98 Paved roads w/curbs & sewers, HSG C
517 79 50-75% Grass cover, Fair, HSG C
44,990 98 Weighted Average
517 1.15% Pervious Area
44,473 98.85% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
1.0 500 0.0350 8.49 6.67 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections
6.0 500 Total
Subcatchment 11S: Analysis Point 11
Hydrograph
I T S s S R s B
E | | | | | | | | | | | 7.47 cfs | | | | | | | | | | |
7_—fJ’NOAA’24'hFBJ”’l”’l”’l”ﬁ’
| | 100-Year Rainfall=7.56" f IS I I S S S
°| | Runoff Area=44,990sf 4
;| | Runoff Volume=0.629af ¢y |
"7" N | | I I | I | i | i I I / I I I I I I I I I I I
¢ | | Runoff Depth>7.31" = 44 = = |
2 4 | Elmiar | omm ikl EANY A
¢ “| | FlowLength=500"  ®&»
3 | 3 BEEE R
| ' IR
- I R
OEW'I' 'I""'I""'I"'"I'"'I","'I"/"'I"/"'I'"'I""'I"/"'I"/"'I'"'I""'I""'I""I""'I""'I""'I""I""'I
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7.56"

Page 44
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NOAA 24-hr D 100-Year Rainfall

Proposal No. 610535-134928

Summary for Link 12L: (new Link)

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

Worcester 610535 Existing

Prepared by Jacobs
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Analysis Polgt 2
Analysjs Point 3
alysis Point 4
Analysis Point 5

: Analysis Point 6 : :
(new Link) Analysis Point 7

Analysis Point 8

Analysis Point 9

Analysis Point 10 Analysis Point 11
Reach d Routing Diagram for Worcester 610535 Proposed
Prepared by Jacobs, Printed 2/3/2026
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Worcester 610535 Proposed

Prepared by Jacobs Printed 2/3/2026
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.125 79 50-75% Grass cover, Fair, HSG C (1S, 2S, 3S)

2.065 98 Paved roads w/curbs & sewers, HSG A (5S, 6S, 7S)

4.036 98 Paved roads w/curbs & sewers, HSG C (2S, 3S, 4S, 8S, 9S, 10S, 11S)
2.808 98 Paved roads w/curbs & sewers, HSG D (1S)

9.035 98 TOTAL AREA
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Worcester 610535 Proposed NOAA 24-hr D 2-Year Rainfall=3.13"
Prepared by Jacobs Printed 2/3/2026
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 3

Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: AnalysisPoint 1 Runoff Area=125,826 sf 97.21% Impervious Runoff Depth>2.78"
Flow Length=2,088'" Tc=7.6 min CN=97 Runoff=7.97 cfs 0.670 af

Subcatchment2S: Analysis Point 2 Runoff Area=11,003 sf 90.76% Impervious Runoff Depth>2.68"
Flow Length=280" Slope=0.0610"/" Tc=5.4 min CN=96 Runoff=0.74 cfs 0.056 af

Subcatchment3S: AnalysisPoint 3 Runoff Area=22,354 sf 95.84% Impervious Runoff Depth>2.78"
Flow Length=395' Slope=0.0510"/" Tc=5.6 min CN=97 Runoff=1.52 cfs 0.119 af

Subcatchment4S: AnalysisPoint 4 Runoff Area=20,624 sf 100.00% Impervious Runoff Depth>2.89"
Flow Length=340" Slope=0.0450"/" Tc=5.6 min CN=98 Runoff=1.42 cfs 0.114 af

Subcatchment5S: Analysis Point 5 Runoff Area=58,030 sf 100.00% Impervious Runoff Depth>2.90"
Tc=5.0 min CN=98 Runoff=4.09 cfs 0.321 af

Subcatchment6S: Analysis Point 6 Runoff Area=14,979 sf 100.00% Impervious Runoff Depth>2.90"
Tc=5.0 min CN=98 Runoff=1.06 cfs 0.083 af

Subcatchment7S: AnalysisPoint 7 Runoff Area=16,958 sf 100.00% Impervious Runoff Depth>2.89"
Flow Length=429' Tc=5.6 min CN=98 Runoff=1.17 cfs 0.094 af

Subcatchment8S: AnalysisPoint 8 Runoff Area=35,141 sf 100.00% Impervious Runoff Depth>2.89"
Flow Length=421' Tc=5.7 min CN=98 Runoff=2.42 cfs 0.195 af

Subcatchment9S: AnalysisPoint 9 Runoff Area=28,275 sf 100.00% Impervious Runoff Depth>2.89"
Flow Length=510" Slope=0.0660"'/" Tc=5.6 min CN=98 Runoff=1.95cfs 0.157 af

Subcatchment10S: AnalysisPoint 10 Runoff Area=15,368 sf 100.00% Impervious Runoff Depth>2.90"
Tc=5.0 min CN=98 Runoff=1.08 cfs 0.085 af

Subcatchment11S: AnalysisPoint 11 Runoff Area=44,990 sf 100.00% Impervious Runoff Depth>2.89"
Flow Length=500" Slope=0.0350"/" Tc=6.0 min CN=98 Runoff=3.06 cfs 0.249 af

Link 12L: (new Link) Inflow=3.68 cfs 0.290 af
Primary=3.68 cfs 0.290 af

Total Runoff Area = 9.035 ac Runoff Volume = 2.143 af Average Runoff Depth = 2.85"
1.39% Pervious =0.125ac  98.61% Impervious = 8.909 ac
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Worcester 610535 Proposed NOAA 24-hr D 2-Year Rainfall=3.13"
Prepared by Jacobs Printed 2/3/2026
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Summary for Subcatchment 1S: Analysis Point 1

Runoff = 7.97 cfs @ 12.15 hrs, Volume= 0.670 af, Depth> 2.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf) CN Description

122,318 98 Paved roads w/curbs & sewers, HSG D
3,508 79 50-75% Grass cover, Fair, HSG C

125,826 97 Weighted Average

3,508 2.79% Pervious Area
122,318 97.21% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
1.1 767 0.0620 11.30 8.87 Pipe Channel, 12" RCP
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013

1.2 1,036 0.0590 14.44 25.51 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n= 0.013 Concrete pipe, bends & connections
0.3 285 0.0490 15.94 50.08 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.013 Concrete pipe, bends & connections

7.6 2,088 Total
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3.13"

NOAA 24-hr D 2-Year Rainfall

Page 5

Printed 2/3/2026

Hydrograph

Time (hours)
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Subcatchment 1S: Analysis Point 1

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

Worcester 610535 Proposed

Prepared by Jacobs
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Worcester 610535 Proposed

Prepared by Jacobs

NOAA 24-hr D 2-Year Rainfall=3.13"
Printed 2/3/2026

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 6
Summary for Subcatchment 2S: Analysis Point 2
Runoff = 0.74 cfs @ 12.12 hrs, Volume= 0.056 af, Depth> 2.68"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 2-Year Rainfall=3.13"
Area (sf) CN Description
9,986 98 Paved roads w/curbs & sewers, HSG C
1,017 79 50-75% Grass cover, Fair, HSG C
11,003 96 Weighted Average
1,017 9.24% Pervious Area
9,986 90.76% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.4 280 0.0610 11.20 8.80 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections
5.4 280 Total
Subcatchment 2S: Analysis Point 2
Hydrograph
ol | ==
0753 | i A A ma e o bmel
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jo| | Runoff Area=11,003sf 44
os| | Runoff Volume=0.056 af j
§ osasf RuneffDepth>2168v++;/":"4ff47747717771774774";";":m
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Worcester 610535 Proposed

Prepared by Jacobs
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

NOAA 24-hr D 2-Year Rainfall=3.13"

Printed 2/3/2026
Page 7

Summary for Subcatchment 3S: Analysis Point 3

Runoff = 1.52cfs @ 12.13 hrs, Volume=

0.119 af, Depth> 2.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf) CN Description

21,423
931

98
79

Paved roads w/curbs & sewers, HSG C
50-75% Grass cover, Fair, HSG C

22,354
931
21,423

97 Weighted Average
4.16% Pervious Area

95.84% Impervious Area

Tc Length
(min)  (feet)

Slope Velocity Capacity Description
(ft/ft)  (ft/sec) (cfs)

5.0
0.6

Direct Entry,

395 0.0510 10.24 8.05 Pipe Channel,

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections

5.6 395 Total

Subcatchment 3S: Analysis Point 3

NOAA 24-hrD

| 2-Year Rainfall=3.13"

| Runoff Area=22,354 sf
| Runoff Volume=0.119 a
| Runoff Depth>2.78"

Flow (cfs)

Flow Length=395'

Time (hours)
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Worcester 610535 Proposed
Prepared by Jacobs

NOAA 24-hr D 2-Year Rainfall=3.13"

Printed 2/3/2026

Tc=5.6 min

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 8
Summary for Subcatchment 4S: Analysis Point 4
Runoff = 142 cfs @ 12.13 hrs, Volume= 0.114 af, Depth> 2.89"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 2-Year Rainfall=3.13"
Area (sf) CN Description
20,624 98 Paved roads w/curbs & sewers, HSG C
20,624 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 340 0.0450 9.62 7.56 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections
5.6 340 Total
Subcatchment 4S: Analysis Point 4
Hydrograph
1 L S S S S N A
| I I I I I I I I I I 1.42 cfs I I I I I I I I I I I
| NOAA24-hrb o
| 2-Year Rainfall=3.13" V¢ |
Runoff Area=20,624sf 7
7 | Runoff Volume=0.114af ¢4
£ | Runoff Depth>289" = ¢4 =
2 | | Elmur | mm bl AN T
£ | | Flow Length=340' I A
| Slope=0.0450"/" R

”'f;”'fl”'l'”'f’”'f;”'f'”'l'”'l
9 10 11 12 13 14 15
Time (hours)
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Proposal No. 610535-134928

Worcester 610535 Proposed
Prepared by Jacobs

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

NOAA 24-hr D 2-Year Rainfall=3.13"
Printed 2/3/2026
Page 9

Runoff

Summary for Subcatchment 5S: Analysis Point 5

409cfs@ 12.12 hrs, Volume=

0.321 af, Depth> 2.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf)

CN  Description

58,030

98 Paved roads w/curbs & sewers, HSG A

Tc

(min)

58,030

Length

(feet) (ft/ft)  (ft/sec) (cfs)

100.00% Impervious Area

Slope Velocity Capacity Description

Flow (cfs)

5.0

Direct Entry,

Subcatchment 5S: Analysis Point 5

Hydrograp

h

4.09 cfs

NOAA 24-hrD

2-Year Rainfall=3.13"

' Runoff Area=58,030 sf
Runoff Volume=0.321 af

Time (hours)
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Proposal No. 610535-134928

Worcester 610535 Proposed

Prepared by Jacobs
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

NOAA 24-hr D 2-Year Rainfall=3.13"

Printed 2/3/2026
Page 10

Summary for Subcatchment 6S: Analysis Point 6

Runoff

= 1.06cfs @ 12.12 hrs, Volume= 0.083 af, Depth> 2.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf) CN Description
14,979 98 Paved roads w/curbs & sewers, HSG A
14,979 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 6S: Analysis Point 6

Hydrograph

T T T T S S SN v =~ [ S S S N N TR S
|| Noaa24wD  HH

| 2-YearRainfall=3.13" 4

| Runoff Area=14,979sf |

~ RunoffVqume=0.083afj .
f || RunoffDepth200"
¢ || Te=5.0 min 7
| CN=98 | IR

Time (hours)

A00860 - 183

"'I"/"'I"/"'I'"'I""'I"/"'I"/"'I'"'I""'I""'I""I""'I""'I""'I""I""'I
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24



Proposal No. 610535-134928

Worcester 610535 Proposed

Prepared by Jacobs
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

NOAA 24-hr D 2-Year Rainfall=3.13"

Printed 2/3/2026
Page 11

Summary for Subcatchment 7S: Analysis Point 7

Runoff

117 cfs @ 12.13 hrs, Volume=

0.094 af, Depth> 2.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf) CN Description
16,958 98 Paved roads w/curbs & sewers, HSG A
16,958 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 389 0.0600 11.11 8.73 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.013 Concrete pipe, bends & connections
0.0 40 0.0610 17.78 55.87 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013 Concrete pipe, bends & connections
5.6 429 Total
Subcatchment 7S: Analysis Point 7
Hydrograph
|
I S R S S < S N N S S S
| NOAA24-hhrd o7
N | 2-Year Rainfall=3.143" |4 ]
| Runoff Area=16,958 sf j .
| Runoff Volume=0.094af *#
g | Runoff Depth>289" ¢4 |
2 | | Elms | A bl ARG A
2 | | Flow Length=429' 1 B
| Tc=5.6 min v
JC:NT:‘JJ 177 N L L
0 --‘ IZ'I'Z"/'I'""I'""I'""I"'"I""I""'I"/"'I"/"'I""I""'I"/"'I"/"'I'"'I""'I""'I""I"""I"""I"""I""'I"""I
o 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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Worcester 610535 Proposed
Prepared by Jacobs

Proposal No. 610535-134928

NOAA 24-hr D 2-Year Rainfall=3.13"

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

Printed 2/3/2026
Page 12

Summary for Subcatchment 8S: Analysis Point 8

Runoff

242 cfs @ 12.13 hrs, Volume=

0.195 af, Depth> 2.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf) CN Description
35,141 98 Paved roads w/curbs & sewers, HSG C
35,141 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 390 0.0660 11.65 9.15 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.013 Concrete pipe, bends & connections
0.1 31 0.0070 4.97 8.79 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections
5.7 421 Total
Subcatchment 8S: Analysis Point 8
Hydrograph
S S S S R
| NOAA24-hrbo (o4
| | 2-Year Rainfall=3.13" v = .
2 | B  BE R O E AAA LA
| Runoff Area=35,141 sf j oL
| Runoff Volume=0.195af [,
g | Runoff Depth>2.89" = ¢ |
- N (T T P T 1 S I o S N E S S N N .
£ | | FlowLength=421" B
o | Te=5.7 min .
| CN=98 S
0 ‘IZ'I'Z"/'I' ‘I ‘ T ‘ ‘ ‘ / ‘

Time (hours)
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Proposal No. 610535-134928

Worcester 610535 Proposed NOAA 24-hr D 2-Year Rainfall=3.13"
Prepared by Jacobs Printed 2/3/2026
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 13

Summary for Subcatchment 9S: Analysis Point 9

Runoff = 1.95cfs @ 12.13 hrs, Volume= 0.157 af, Depth> 2.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf) CN Description
28,275 98 Paved roads w/curbs & sewers, HSG C

28,275 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

0.6 510 0.0660 15.27 26.99 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections

5.6 510 Total

Subcatchment 9S: Analysis Point 9

2-Year Rainfall=3.13" |
Runoff Area=28,275 sf |~
Runoff Volume=0.157 af |

“

Flow (cfs)
x

Slope=0.0660 /"
To=5.6 min

T
|
|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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o 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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Proposal No. 610535-134928

Worcester 610535 Proposed

Prepared by Jacobs
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

NOAA 24-hr D 2-Year Rainfall=3.13"

Printed 2/3/2026
Page 14

Runoff

Summary for Subcatchment 10S: Analysis Point 10

1.08 cfs @ 12.12 hrs, Volume=

0.085 af, Depth> 2.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 2-Year Rainfall=3.13"

Area (sf)

CN  Description

15,368

98 Paved roads w/curbs & sewers, HSG C

15,368

Tc Length
(min)  (feet)

100.00% Impervious Area

Slope Velocity Capacity Description
(ft/ft)  (ft/sec) (cfs)

5.0

Direct Entry,

Subcatchment 10S: Analysis Point 10

| NOAA24-hrD
2-Year Rainfall=3.13"
Runoff Area=15,368 sf
Runoff Volume=0.085 af

|
|
|
! 1.08 cfs
|
|
|
|

Flow (cfs)

Tc=5.0 min

| Runoff Depth>2.90"

Time (hours)
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Proposal No. 610535-134928

Worcester 610535 Proposed
Prepared by Jacobs

NOAA 24-hr D 2-Year Rainfall=3.13"
Printed 2/3/2026

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 15
Summary for Subcatchment 11S: Analysis Point 11
Runoff = 3.06 cfs @ 12.13 hrs, Volume= 0.249 af, Depth> 2.89"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 2-Year Rainfall=3.13"
Area (sf) CN Description
44,990 98 Paved roads w/curbs & sewers, HSG C
44,990 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
1.0 500 0.0350 8.49 6.67 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Concrete pipe, bends & connections
6.0 500 Total
Subcatchment 11S: Analysis Point 11
Hydrograph
EEEEEEEEEENEREE R
J||NoaA24ed A ]
’:2-YearRainfaII‘-313"‘ ; A
| Runoff Area=44,990sf (
| | Runoff Volume=0.249af {4
g .:RunoffDepth>289" S I S N
3 1 v A N S R S N S R
¢ || Flow Length=500" Y
-ESIOPe O0350 Y~ 7 [ R R S R
| I / I I I I I I
1 | | | | | | | |
E | 5 /\'\
0-¥ SARSARL

—
10 11
Time (hours)
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Proposal No. 610535-134928

3.13"

Printed 2/3/2026

NOAA 24-hr D 2-Year Rainfall

Worcester 610535 Proposed

Prepared by Jacobs

Page 16

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

Summary for Link 12L: (new Link)

for 2-Year event
0.290 af

1.239 ac, 96.39% Impervious, Inflow Depth > 2.80"

Inflow Area
Inflow

3.68cfs@ 12.13 hrs, Volume

0.0 min

0%, Lag=

= 0.290 af, Atten

3.68cfs@ 12.13 hrs, Volume

Primary

= Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Primary outflow

A Inflow
0O Primary

Link 12L: (new Link)

Hydrograph

12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)
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Proposal No. 610535-134928

Worcester 610535 Proposed NOAA 24-hr D 10-Year Rainfall=4.84"
Prepared by Jacobs Printed 2/3/2026
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 17

Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: AnalysisPoint 1 Runoff Area=125,826 sf 97.21% Impervious Runoff Depth>4.48"
Flow Length=2,088' Tc=7.6 min CN=97 Runoff=12.51 cfs 1.079 af

Subcatchment2S: AnalysisPoint 2 Runoff Area=11,003 sf 90.76% Impervious Runoff Depth>4.37"
Flow Length=280" Slope=0.0610"" Tc=5.4 min CN=96 Runoff=1.17 cfs 0.092 af

Subcatchment3S: AnalysisPoint 3 Runoff Area=22,354 sf 95.84% Impervious Runoff Depth>4.48"
Flow Length=395" Slope=0.0510"/" Tc=5.6 min CN=97 Runoff=2.39 cfs 0.192 af

Subcatchment4S: AnalysisPoint 4 Runoff Area=20,624 sf 100.00% Impervious Runoff Depth>4.60"
Flow Length=340" Slope=0.0450"/" Tc=5.6 min CN=98 Runoff=2.22 cfs 0.181 af

Subcatchment5S: Analysis Point 5 Runoff Area=58,030 sf 100.00% Impervious Runoff Depth>4.60"
Tc=5.0 min CN=98 Runoff=6.37 cfs 0.511 af

Subcatchment6S: Analysis Point 6 Runoff Area=14,979 sf 100.00% Impervious Runoff Depth>4.60"
Tc=5.0 min CN=98 Runoff=1.64 cfs 0.132 af

Subcatchment7S: AnalysisPoint 7 Runoff Area=16,958 sf 100.00% Impervious Runoff Depth>4.60"
Flow Length=429' Tc=5.6 min CN=98 Runoff=1.82 cfs 0.149 af

Subcatchment8S: AnalysisPoint 8 Runoff Area=35,141 sf 100.00% Impervious Runoff Depth>4.60"
Flow Length=421' Tc=5.7 min CN=98 Runoff=3.76 cfs 0.309 af

Subcatchment9S: AnalysisPoint 9 Runoff Area=28,275 sf 100.00% Impervious Runoff Depth>4.60"
Flow Length=510" Slope=0.0660"/" Tc=5.6 min CN=98 Runoff=3.04 cfs 0.249 af

Subcatchment10S: AnalysisPoint 10 Runoff Area=15,368 sf 100.00% Impervious Runoff Depth>4.60"
Tc=5.0 min CN=98 Runoff=1.69 cfs 0.135 af

Subcatchment11S: AnalysisPoint 11 Runoff Area=44,990 sf 100.00% Impervious Runoff Depth>4.60"
Flow Length=500" Slope=0.0350"/" Tc=6.0 min CN=98 Runoff=4.77 cfs 0.396 af

Link 12L: (new Link) Inflow=5.77 cfs 0.465 af
Primary=5.77 cfs 0.465 af

Total Runoff Area = 9.035 ac Runoff Volume = 3.425 af Average Runoff Depth = 4.55"
1.39% Pervious =0.125ac  98.61% Impervious = 8.909 ac
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Worcester 610535 Proposed NOAA 24-hr D 10-Year Rainfall=4.84"
Prepared by Jacobs Printed 2/3/2026
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Summary for Subcatchment 1S: Analysis Point 1

Runoff = 1251 cfs @ 12.15 hrs, Volume= 1.079 af, Depth> 4.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"

Area (sf) CN Description

122,318 98 Paved roads w/curbs & sewers, HSG D
3,508 79 50-75% Grass cover, Fair, HSG C

125,826 97 Weighted Average

3,508 2.79% Pervious Area
122,318 97.21% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
1.1 767 0.0620 11.30 8.87 Pipe Channel, 12" RCP
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013

1.2 1,036 0.0590 14.44 25.51 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n= 0.013 Concrete pipe, bends & connections
0.3 285 0.0490 15.94 50.08 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.013 Concrete pipe, bends & connections

7.6 2,088 Total
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4.84"

Page 19

Printed 2/3/2026

NOAA 24-hr D 10-Year Rainfall

Proposal No. 610535-134928

Subcatchment 1S: Analysis Point 1
Hydrograph

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

Worcester 610535 Proposed

Prepared by Jacobs
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NOAA 24-hr D 10-Year Rainfall=4.84"

Printed 2/3/2026
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Summary for Subcatchment 2S: Analysis Point 2
Runoff = 1.17 cfs @ 12.12 hrs, Volume= 0.092 af, Depth> 4.37"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"
Area (sf) CN Description
9,986 98 Paved roads w/curbs & sewers, HSG C
1,017 79 50-75% Grass cover, Fair, HSG C
11,003 96 Weighted Average
1,017 9.24% Pervious Area
9,986 90.76% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.4 280 0.0610 11.20 8.80 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections
54 280 Total
Subcatchment 2S: Analysis Point 2
Hydrograph
T T T T U S S A A U
I O O S S 3 S S S S S S R
:NOAA24-hr:D:::::a:::::::::::
N r;*1:0-*YearRainfa:lt=4.84ﬂ"7*/*r"r**:*":***:**t"r”r"r”r"r”
| Runoff Area=11,003sf }4
RunoffVqume=0.092af; oL
§ | | Runoff Depth>4.37" ¢4+
2 | | Elmiar | mmmikle—non @4
2 || Flowlength=280° ®»
| Slope=0.0610°  #»
| Tc=5.4 min N N
| CN=96 g
O_'""IZ'I'7I'/“"IH"4"'I"'"I""I""'I"/"'I"/"'I""I""'I"/"'I"/"'I'"'I""'I""'I""I"""I"""I"""I""'I"""I%
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Summary for Subcatchment 3S: Analysis Point 3

Runoff = 2.39cfs@ 12.13 hrs, Volume= 0.192 af, Depth> 4.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"

Area (sf) CN Description

21,423 98 Paved roads w/curbs & sewers, HSG C
931 79 50-75% Grass cover, Fair, HSG C

22,354 97 Weighted Average

931 4.16% Pervious Area
21,423 95.84% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 395 0.0510 10.24 8.05 Pipe Channel,

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections

5.6 395 Total

Subcatchment 3S: Analysis Point 3

Hydrograph
-
| NOAA24-e( (0
|| 10-Year Rainfan=asas B
| Runoff Area=22,354sf |4
_ | | Runoff Volume=0.192af y,
i
GI/”ZI/WI I S
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o 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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Summary for Subcatchment 4S: Analysis Point 4

Runoff = 222 cfs@ 12.13 hrs, Volume= 0.181 af, Depth> 4.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"

Area (sf) CN Description
20,624 98 Paved roads w/curbs & sewers, HSG C

20,624 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 340 0.0450 9.62 7.56 Pipe Channel,

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections

5.6 340 Total

Subcatchment 4S: Analysis Point 4
Hydrograph

I I
| |
I I

| 10-Year Rainfall=4.84"
| Runoff Area=20,624 sf
| Runoff Volume=0.181 a
| Runoff Depth>4.60"

L ey

Flow (cfs)

| | Flow Length=340"
Slope=0.0450 "/
Tc=5.6min

------------'--------|'----'-/---|'-/---|----|'----|'-/---|'----|----|'----|'----|----|'----|'----|'----|----|'----|
o 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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Summary for Subcatchment 5S: Analysis Point 5
Runoff = 6.37 cfs @ 12.12 hrs, Volume= 0.511 af, Depth> 4.60"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"
Area (sf) CN Description
58,030 98 Paved roads w/curbs & sewers, HSG A
58,030 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 5S: Analysis Point 5
Hydrograph
5 R O O (=1
I P - e S O S R
G_NOAA24'h|”B/
| | 10-Year Rainfall=4.84" ¢ =
:{ | Runoff Area=58,030sf |
| ,Runotfvojume=04511af:jwTrr
2 o4 T [ R S SR B S S
;|| A T N O A N
EEEEEEE
| A
s DR
00%345 5 759 10 11 12 13 14 15 16 17 18 15 20 21 22 23 24

Time (hours)
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Summary for Subcatchment 6S: Analysis Point 6

Runoff = 164 cfs@ 12.12 hrs, Volume= 0.132 af, Depth> 4.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"

Area (sf) CN Description
14,979 98 Paved roads w/curbs & sewers, HSG A

14,979 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 6S: Analysis Point 6

Hydrograph
[
| NOAA24-hr0 ¢
| 10-Year Rainfall=4.84" v
| Runoff Area=14,979sf ||

| | Runoff Volume=0.132 af j L
g L L
3 | SRR SRR

"""""'""I""'"/"'I"/"'I'"'I""'I"/"'I"/"'I'"'I""'I""'I""I""'I""'I""'I""I""'I
o 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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Summary for Subcatchment 7S: Analysis Point 7
Runoff = 1.82cfs @ 12.13 hrs, Volume= 0.149 af, Depth> 4.60"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"
Area (sf) CN Description
16,958 98 Paved roads w/curbs & sewers, HSG A
16,958 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 389 0.0600 11.11 8.73 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.013 Concrete pipe, bends & connections
0.0 40 0.0610 17.78 55.87 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013 Concrete pipe, bends & connections
5.6 429 Total
Subcatchment 7S: Analysis Point 7
Hydrograph
A | e
I St T R - S S S S A
| NOAA24-hhrd o7
| 10-Year Rainfall=4.84" /4 . |
| Runoff Area=16,958sf 4
_RunoffVqume=0.149af§ .
) ,lffRunof—ffDelpth>4.60!"~f‘fff‘f'/ff‘f~‘f~‘ff+~1~f‘~‘f~l~fl~fl~flf~
2 T | Elrus | cmeblheA920" L Lo
£ | | Flow Length=429' ! o
| Tc=5.6 min o N

Time (hours)
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Flow (cfs)
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Summary for Subcatchment 8S: Analysis Point 8
Runoff = 3.76 cfs @ 12.13 hrs, Volume= 0.309 af, Depth> 4.60"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"
Area (sf) CN Description
35,141 98 Paved roads w/curbs & sewers, HSG C
35,141 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 390 0.0660 11.65 9.15 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.013 Concrete pipe, bends & connections
0.1 31 0.0070 4.97 8.79 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7' r=0.38'
n=0.013 Concrete pipe, bends & connections
5.7 421 Total
Subcatchment 8S: Analysis Point 8
Hydrograph
JU
| | | | | | | | | | 3.76 cfs | | | | | |
| | NOAA24-hrD [ .
| | 10-Year Rainfall=4.84" }4 SRS
°| | Runoff Area=35141sf |1
Runoff Volume=0.309 af | | .

Time (hours)
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Summary for Subcatchment 9S: Analysis Point 9
Runoff = 3.04 cfs @ 12.13 hrs, Volume= 0.249 af, Depth> 4.60"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"
Area (sf) CN Description
28,275 98 Paved roads w/curbs & sewers, HSG C
28,275 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 510 0.0660 15.27 26.99 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7' r=0.38'
n=0.013 Concrete pipe, bends & connections
5.6 510 Total
Subcatchment 9S: Analysis Point 9
Hydrograph
1 N S S S A
| I R T R S 1T 3 e e e e E S S R R
* | NOAA24-rb ¢
| 10-Year Rainfall=4.84" /4 |
| Runoff Area=28,275sf |4
| | Runoff Volume=0.249af i
§ | | Runoff Depth>4.60" = ¢4 . |
2 ] | Bl | cmibbamEAnN A
¢ || FlowLength=510" &
| | Slope=0.0660"" @&
11 ‘ 1 T T T N S R T
O‘W'w"' T T "'I"'"I'"'I""'I"/"'I"/"'I'"'I""'I"/"'I""'I'"'I""'I""'I""I""'I""'I""'I""I""'I
o 1 2 3 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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Summary for Subcatchment 10S: Analysis Point 10

Runoff = 1.69cfs @ 12.12 hrs, Volume= 0.135 af, Depth> 4.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"

Area (sf) CN Description
15,368 98 Paved roads w/curbs & sewers, HSG C

15,368 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 10S: Analysis Point 10

Hydrograph
IR TR T T N O AU N AR O
| NOAA24-h(D  H
| 10-Year Rainfall=4.84* 4
| Runoff Area=15,368sf |
| | Runoff Volume=0.135 af j A
S 1| | Runoff Depth>4.60" ¢/
§ || Te=s5.0min EEREEEEEEE
| CN=98 A

T """I""'"/"'I"/"'I'"'I""'I"/"'I"/"'I'"'I""'I""'I""I""'I""'I""'I""I""'I
o 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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Summary for Subcatchment 11S: Analysis Point 11
Runoff = 477 cfs@ 12.13 hrs, Volume= 0.396 af, Depth> 4.60"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 10-Year Rainfall=4.84"
Area (sf) CN Description
44,990 98 Paved roads w/curbs & sewers, HSG C
44,990 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
1.0 500 0.0350 8.49 6.67 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Concrete pipe, bends & connections
6.0 500 Total
Subcatchment 11S: Analysis Point 11
Hydrograph
SR .
5'11‘1‘11111'@11 o
| | NOAA24-hrD ¢ I
| | 10-Year Rainfall=4.84* ¢ |
| | Runoff Area=44,990 sf |
' Runoff Volume=0.396 af_; ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Flow (cfs)

T "';”'fl”'l'”'f'”'f;”'f'”'
10 11 12 13 14 1
Time (hours)
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HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

Worcester 610535 Proposed

Prepared by Jacobs

f
3E
Eg
= ]
= S
o 2 ” ” ” ”
> [ 2
o SRR i 3 3
=] o)) | | | |
a © [ T T T T T T T T T I L ™
e L | | | | N
> T N B N R R
o -~ | N
- X I «
—_ 0 | m
o 1l !
L =
S | S
= n.tl- \\\” \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
ROu < | 2
] I R el R s ©
, 2
0w [
Noow ¢ *x | ~
Ex Y < c I S S
000 @~ - ©
o) o ”
o s = | o
= Lo S e
S 35 £ | .
c - I
= » c | el
522 £ AIL_ gl
o =23 o m |
S00 « X =G A , -
§>> & £ 3| | =
R — T e
Sss 8 o - Q - o 2
=cc 0 R B 1 [ [ O
| | | | | |
0/033 1] I T« I I | | @
o c F-----|jg-+----- === [ -—- === B
Baa & Y ©
%11 S \\\,\\\eJ \\\\\ T T T T T r——--- | T T T T T ~
Q@ © I = R S L i
) £ << - o o
a:ﬁb:ﬁb - I [ e
w O O - | w, | | | | o)
I .
AR ToRTo R~ e ” ” ” ” ¥
m 7 e To T~ | [ I
| | | | | | @
I s Lo [ R
2 ” ” ” ” ” ” ~
uu__ e N ST T SUBE -
>
o o
< > 2 &6 T e & T e°
= =0 O]
%Iu %Iu m m (s30) moj4
[ [
£t o

A00860 - 203

Time (hours)



Proposal No. 610535-134928

Worcester 610535 Proposed NOAA 24-hr D 100-Year Rainfall=7.56"
Prepared by Jacobs Printed 2/3/2026
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 31

Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: AnalysisPoint 1 Runoff Area=125,826 sf 97.21% Impervious Runoff Depth>7.19"
Flow Length=2,088' Tc=7.6 min CN=97 Runoff=19.68 cfs 1.731 af

Subcatchment2S: Analysis Point 2 Runoff Area=11,003 sf 90.76% Impervious Runoff Depth>7.08"
Flow Length=280" Slope=0.0610"/" Tc=5.4 min CN=96 Runoff=1.85 cfs 0.149 af

Subcatchment3S: AnalysisPoint 3 Runoff Area=22,354 sf 95.84% Impervious Runoff Depth>7.19"
Flow Length=395" Slope=0.0510"/" Tc=5.6 min CN=97 Runoff=3.75 cfs 0.308 af

Subcatchment4S: AnalysisPoint 4 Runoff Area=20,624 sf 100.00% Impervious Runoff Depth>7.31"
Flow Length=340" Slope=0.0450"/" Tc=5.6 min CN=98 Runoff=3.47 cfs 0.289 af

Subcatchment5S: Analysis Point 5 Runoff Area=58,030 sf 100.00% Impervious Runoff Depth>7.31"
Tc=5.0 min CN=98 Runoff=9.98 cfs 0.812 af

Subcatchment6S: Analysis Point 6 Runoff Area=14,979 sf 100.00% Impervious Runoff Depth>7.31"
Tc=5.0 min CN=98 Runoff=2.58 cfs 0.210 af

Subcatchment7S: AnalysisPoint 7 Runoff Area=16,958 sf 100.00% Impervious Runoff Depth>7.31"
Flow Length=429' Tc=5.6 min CN=98 Runoff=2.86 cfs 0.237 af

Subcatchment8S: AnalysisPoint 8 Runoff Area=35,141 sf 100.00% Impervious Runoff Depth>7.31"
Flow Length=421' Tc=5.7 min CN=98 Runoff=5.90 cfs 0.492 af

Subcatchment9S: AnalysisPoint 9 Runoff Area=28,275 sf 100.00% Impervious Runoff Depth>7.31"
Flow Length=510" Slope=0.0660"/" Tc=5.6 min CN=98 Runoff=4.76 cfs 0.396 af

Subcatchment10S: AnalysisPoint 10 Runoff Area=15,368 sf 100.00% Impervious Runoff Depth>7.31"
Tc=5.0 min CN=98 Runoff=2.64 cfs 0.215 af

Subcatchment11S: AnalysisPoint 11 Runoff Area=44,990 sf 100.00% Impervious Runoff Depth>7.31"
Flow Length=500" Slope=0.0350"/" Tc=6.0 min CN=98 Runoff=7.47 cfs 0.629 af

Link 12L: (new Link) Inflow=9.07 cfs 0.745 af
Primary=9.07 cfs 0.745 af

Total Runoff Area = 9.035 ac Runoff Volume = 5.467 af Average Runoff Depth = 7.26"
1.39% Pervious =0.125ac  98.61% Impervious = 8.909 ac
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Summary for Subcatchment 1S: Analysis Point 1

Runoff = 19.68 cfs @ 12.15 hrs, Volume= 1.731 af, Depth> 7.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description

122,318 98 Paved roads w/curbs & sewers, HSG D
3,508 79 50-75% Grass cover, Fair, HSG C

125,826 97 Weighted Average

3,508 2.79% Pervious Area
122,318 97.21% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
1.1 767 0.0620 11.30 8.87 Pipe Channel, 12" RCP
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013

1.2 1,036 0.0590 14.44 25.51 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n= 0.013 Concrete pipe, bends & connections
0.3 285 0.0490 15.94 50.08 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.013 Concrete pipe, bends & connections

7.6 2,088 Total
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NOAA 24-hr D 100-Year Rainfall

Subcatchment 1S: Analysis Point 1
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Summary for Subcatchment 2S: Analysis Point 2

Runoff = 1.85cfs @ 12.12 hrs, Volume= 0.149 af, Depth> 7.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description

9,986 98 Paved roads w/curbs & sewers, HSG C
1,017 79 50-75% Grass cover, Fair, HSG C

11,003 96 Weighted Average

1,017 9.24% Pervious Area
9,986 90.76% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.4 280 0.0610 11.20 8.80 Pipe Channel,

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections

5.4 280 Total

Subcatchment 2S: Analysis Point 2

| 100-Year Rainfall=7.56"
| Runoff Area=11,003 sf
| Runoff Volume=0.149 af
| | Runoft Depth>7.08" 1)

Flow (cfs)
:

Flow Length=280"

--|----'----'--------'----|'-/---|'-/---|----|'----|'-/---|'-/---|----|'----|'----|----|'----|'----|'----|----|'----|
o 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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Summary for Subcatchment 3S: Analysis Point 3

Runoff = 3.75cfs @ 12.13 hrs, Volume= 0.308 af, Depth> 7.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description

21,423 98 Paved roads w/curbs & sewers, HSG C
931 79 50-75% Grass cover, Fair, HSG C

22,354 97 Weighted Average

931 4.16% Pervious Area
21,423 95.84% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 395 0.0510 10.24 8.05 Pipe Channel,

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections

5.6 395 Total

Subcatchment 3S: Analysis Point 3

Hydrograph
J
| | NOAA24-hb, ¢
| | 100-Year Rainfall=7.56" {4
| | Runoff Area=22,354sf |
R -RunoffVqume=0.308aff A
f || RunoffDepth>7.19" (|
! 7| |Flowlength=395* &
| | Slope=0.0510"/" A
|| Tesgmin @
| [CN=97 3 EEEEEEE

-----'------------'----|'-/---|'-,---|----|'----|'-/---|'-,---|----|'----|'----|----|'----|'----|'----|----|'----|
o 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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Summary for Subcatchment 4S: Analysis Point 4
Runoff = 3.47 cfs @ 12.13 hrs, Volume= 0.289 af, Depth> 7.31"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"
Area (sf) CN Description
20,624 98 Paved roads w/curbs & sewers, HSG C
20,624 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 340 0.0450 9.62 7.56 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Concrete pipe, bends & connections
5.6 340 Total
Subcatchment 4S: Analysis Point 4
Hydrograph
333333333333333333333333
| I I I I I I 3.47 cfs I I I I I I I I I I I
-:NOAA24hrD 9
o | 100-Yé}ir’Rainfall‘ 756 B R
| | Runoff Area=20,624sf ||
| Runoff Volume= 0289af§ .
A RU’nO’ffDepth>731"””’:"/’:’”:’”:’”:”’:”’:”:’ ”””
3 1 1 R T R R R L
¢ | | Flow Length=340" | B

10 1 1
Time (hours)
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Summary for Subcatchment 5S: Analysis Point 5

Runoff = 9.98cfs @ 12.12 hrs, Volume= 0.812 af, Depth> 7.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description
58,030 98 Paved roads w/curbs & sewers, HSG A

58,030 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 5S: Analysis Point 5

Hydrograph
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Summary for Subcatchment 6S: Analysis Point 6

Runoff = 258 cfs @ 12.12 hrs, Volume= 0.210 af, Depth> 7.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description
14,979 98 Paved roads w/curbs & sewers, HSG A

14,979 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 6S: Analysis Point 6
Hydrograph
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Summary for Subcatchment 7S: Analysis Point 7

Runoff = 286 cfs @ 12.13 hrs, Volume= 0.237 af, Depth> 7.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description
16,958 98 Paved roads w/curbs & sewers, HSG A

16,958 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 389 0.0600 11.11 8.73 Pipe Channel,

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'

n= 0.013 Concrete pipe, bends & connections
0.0 40 0.0610 17.78 55.87 Pipe Channel,

24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'

n=0.013 Concrete pipe, bends & connections

5.6 429 Total

Subcatchment 7S: Analysis Point 7

Hydrograph
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Summary for Subcatchment 8S: Analysis Point 8

Runoff

= 590 cfs @ 12.13 hrs, Volume= 0.492 af, Depth> 7.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description
35,141 98 Paved roads w/curbs & sewers, HSG C
35,141 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
0.6 390 0.0660 11.65 9.15 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.013 Concrete pipe, bends & connections
0.1 31 0.0070 4.97 8.79 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections
5.7 421 Total
Subcatchment 8S: Analysis Point 8
Hydrograph
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Summary for Subcatchment 9S: Analysis Point 9

Runoff = 4.76 cfs @ 12.13 hrs, Volume= 0.396 af, Depth> 7.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description
28,275 98 Paved roads w/curbs & sewers, HSG C

28,275 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

0.6 510 0.0660 15.27 26.99 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.013 Concrete pipe, bends & connections

5.6 510 Total

Subcatchment 9S: Analysis Point 9

Hydrograph
| |NnoAA2aeD W
|| | 100-Year Rainfall=7.56" {4
| | Runoff Area=28,275sf |
|| Runoffvolume=0.396af |
N IEEEEEEEEEE
;| SRR EE
| T

"""""""""'""I""'"/"'I"/"'I""I""'I"/"'Iy'/"'I""I""'I""'I""I""'I""'I""'I""I""'I
o 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)

A00860 - 214



Proposal No. 610535-134928

Worcester 610535 Proposed NOAA 24-hr D 100-Year Rainfall=7.56"
Prepared by Jacobs Printed 2/3/2026
HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC Page 42

Summary for Subcatchment 10S: Analysis Point 10

Runoff = 264 cfs@ 12.12 hrs, Volume= 0.215 af, Depth> 7.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"

Area (sf) CN Description
15,368 98 Paved roads w/curbs & sewers, HSG C

15,368 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 10S: Analysis Point 10

Hydrograph
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Summary for Subcatchment 11S: Analysis Point 11
Runoff = 747 cfs@ 12.13 hrs, Volume= 0.629 af, Depth> 7.31"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
NOAA 24-hr D 100-Year Rainfall=7.56"
Area (sf) CN Description
44,990 98 Paved roads w/curbs & sewers, HSG C
44,990 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
1.0 500 0.0350 8.49 6.67 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Concrete pipe, bends & connections
6.0 500 Total
Subcatchment 11S: Analysis Point 11
Hydrograph
1111‘1‘11111@11111111111
7_NOAA24'hFB
| | 100-Year Rainfall=7.56" f RN I NS N B B N
°! | Runoff Area=44,990sf (4,
_ .| | Runoff Volume=0.629af |4
¢ 1| Runoff Depth>7.31" &4+ |
2 4 | i | okl EANY A
¢ *| | Flow Length=500" &
| 3 A A R A A
2] | IR
q A A A
05%----. T T "'I/""I""'I/'/"'I/'/"'I/'/"'I""'I/""I/'/"'I/""I""'I/""I/""I""'I/'"'I/'"'I/""I""'I/""I
o 1 2 3 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)

A00860 - 216



7.56"

Page 44

Printed 2/3/2026

NOAA 24-hr D 100-Year Rainfall

Proposal No. 610535-134928

Summary for Link 12L: (new Link)

HydroCAD® 10.00-25 s/n 03058 © 2019 HydroCAD Software Solutions LLC

Worcester 610535 Proposed

Prepared by Jacobs

)
3E
Eg
T €
nVu o | |
() o I A A
|
& | g
] 2 T o
|
V_| —l I N
o v S N
o - |
~— 0/0 ! «
o e e et e B it -
- I ~
@) 1l |
Y c T T T T T T T T e
ol | ]
= =
N <L R R o
AN ! -
. - X B S (O A BN R
~NTE | ©
LW 5 e~ e e e e e e e
Nt 2 X | =
SN © c !
ol — H-— T~~~ "~~~ 7" """ T -~ ©
eoo m S , ©
) X T S E R O A IR B
o o W I 0
2 1 o |
ke 5 £ [ g N
= Sa ~ ”
= 1 1 -~ )
.00 £ o g -
SEE o N g N
o222 <o T 9| | , ! i
S0 <« x 5[ =T -
5>> & £ 3| | | | =
2 . S U A [ B R S [ N T [ 5
gL S N S
—_ C C o S e e
© N | | | | | | | | | |
S« & Tt FETIERE EERES S
MO NN W I I a, I I I I I I I
o I L
o n Y T A
Q@ ¢ X S [ A A R
[$) = | ,A, | | | | | | |
= | | | | | | | |
%rmrm — I R S S S S
- | | | | | | | | | |
M~ ~ = | | w, | | | | | | |
Noo o e i e e e s Rt
Too g .
- SREEL —eh B ALl Rt RERt SRR RS
| =1 | | | | | | |
W I e
I e) | | | | | | | | | |
5 e —
@© 5 /
o o
N > > T T T T T T T T T T 1N
28 5 o [ © ~ © 0 < ™ ~ - o
%Iu %Iu m m (sy0) moj4
[ [
£Sno o

A00860 - 217

Time (hours)



Proposal No. 610535-134928
Stormwater Management Report

Appendix E: O&M Plan and LTPPP

H A00860 - 218
Appendices



Proposal No. 610535-134928

Operation and Maintenance Plan | Long-Term Pollution Prevention Plan

Pedestrian and Bicycle
Improvements on Pleasant
Street

Stormwater Management System
Operation and Maintenance Plan and
Long-Term Pollution Prevention Plan

MassDOT Project# 610535
Worcester, MA

PREPARED FOR

massDOT

10 Park Plaza
Boston, MA 02116

PREPARED BY

vacobs

Jacobs
120 St. James Avenue
Boston, MA 02116

February 2026

A00860 - 219



Proposal No. 610535-134928

Operation and Maintenance Plan | Long-Term Pollution Prevention Plan

Pedestrian and Bicycle Improvements on Pleasant Street, Worcester

Table of Contents

1 Stormwater Management System Operation and Maintenance (O&M) Plan .......
1.1 ReSpOoNSIble Party ......cccenesernecesnecesnseens
1.2 Inspection and Maintenance Measures and Record-Keeping.......cccoevrenrennuenne
1.3 Erosion and Sediment Control Measures during Maintenance Activities
14 OBIM BUAGEL ...coneiererircrirceiiecerircerieteiiesesissesisec s ssessssssssesssesesssessesssssesssenssesssesssssesesens
2 Long-Term Pollution Prevention Plan
2.1 Practices for Long-Term Pollution Prevention ...
2.1.1 Litter PiCK-UP . ceeceereecrreceiecrirecerineeeriseceseeceseseseens
2.1.2 Inspection and Maintenance of Stormwater Assets ........cccovecerenecenes
2.1.3 Maintenance of Landscaped Areas
214 Snow and Ice Management....................
2.15 SErEEt SWEEPING ... sese e e sasesasssasssassses
2.1.6 Prohibition of Illicit DiSCharges.........ccccmrenecrnnecernesernsecsiecesnseens
2.1.7 Spill Prevention and Response

Table of Contents

A00860 - 220



1.1

1.2

1

Proposal No. 610535-134928
Operation and Maintenance Plan | Long-Term Pollution Prevention Plan

Pedestrian and Bicycle Improvements on Pleasant Street, Worcester

Stormwater Management System
Operation and Maintenance (O&M) Plan

This Stormwater Management System Operation and Maintenance (O&M) Plan describes the
approach for inspection and maintenance of drainage infrastructure and structural
stormwater control measures (SCMs) to minimize contaminant loading for the Pedestrian
and Bicycle Improvements on Pleasant Street in Worcester. In general, inspection and
maintenance activities will be conducted consistent with the National Pollutant Discharge
Elimination System (NPDES) General Permit for Stormwater Discharges from Small Municipal
Separate Storm Sewer System (MS4) and MassDOT's anticipated NPDES Transportation
Separate Storm Sewer System (TS4) Permit.

This document has been prepared per the requirements of Massachusetts Department of
Environmental Protection (MassDEP) Regulations 310 CMR 10.05 (6)(k)(9) and satisfies the
requirements of Massachusetts Stormwater Standard 9.

Responsible Party

In accordance with MassDOT procedures, the MassDOT District 3 office located in Worcester,
MA, is responsible for the maintenance of all stormwater management systems on MassDOT
roads within the project area.

Questions or concerns regarding activities associated with this O&M Plan should be
addressed to MassDOT's District 3 office located at 499 Plantation Street, Worcester, MA
01605, phone (857) 368-3000, during regular weekday hours, or to MassDOT’s Highway
Operations Center located in South Boston, MA at (800) 227-0608 during all other times and
days, including weekends and holidays.

Inspection and Maintenance Measures and Record-Keeping

The stormwater management system covered by this O&M Plan consists of the following
measures:

« Deep sump catch basins

MassDOT uses a performance-based inspection and maintenance program for catch basins.
For catch basins, MassDOT's overall approach is to perform maintenance at an interval that
maintains the functionality of the catch basin (e.g., sump is less than 50% full of sediment).

Stormwater Management System
A00860 - 221
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Catch basin inspections, including documentation of sediment accumulation, and
maintenance will generally occur simultaneously.

MassDOT's O&M program is data driven. Inspections and maintenance are recorded by
personnel using hand-held tablets in the field to document sediment accumulation,
maintenance action performed, and follow-up actions needed. Data is recorded in
MassDOT's asset management system which is accessible in the field (mobile) or the office
(desktop).

The table below summarizes data that is generally collected for each asset type. For all
assets, the inspector and inspection date are recorded. Photo documentation of structure
condition is taken and attached to the inspection record.

Inspection Form Applicable Stormwater Assets Information Collected
Inlets » Catch basins » Sediment accumulation
» Outlet control structures » Trash/Debris accumulation

» Signs of contamination
» Frame and grate condition
» Overall structure condition
Storm Discharge » Outlets to SCMs » Presence of flow
Points » Signs of contaminated flow
» Sediment accumulation
» Level of erosion
» Pipe condition
» Scour protection condition
» Overall structure condition

Inspection and maintenance records can be made available using the asset management
system through request with the MassDOT District 3 Environmental Engineer. Records will
be kept for at least three years. Representatives of the Worcester Conservation
Commission(s), MassDEP, and US EPA may obtain access to these records, upon request.
Additionally, MassDOT will allow members and agents of MassDEP and the Conservation
Commission(s) to enter and inspect the premises, upon request, to evaluate and ensure that
the Operation and Maintenance Plan requirements are being followed.

Maintenance actions will not occur at any set frequency, but rather will be based on
condition and impact to functionality. Maintenance to be performed on the stormwater
system includes:

2  Stormwater Management System
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Stormwater Feature | Potential Maintenance Actions

Surface SCMs e Remove and properly dispose  ® Remove woody growth

of accumulated material (e.g, e Treat invasive plants according
sediment, trash, leaf litter, to MassDOT Landscape Design
debris) Section

* Mow vegetateq areas and e Infiltration and bioretention
remove and dispose of grass SCMs only:
clippings o Address issues of standing

* Regrade areas that show water

signs of unwanted ponding

o o Drain and reconstruct SCM
and channelization

- o If rehabilitation is not
e Stabilize or reconstruct . ;
possible, then retrofit to be a
eroded areas and reseed : e
) wet SCM while considering
® Replace stones/soil and/or safety implications
replant vegetation

Based on the results of the inspection, repairs will be made in accordance with MassDOT
standard practices. Maintenance will be prioritized given the urgency of the required
maintenance and availability of staff, contracts, etc. Maintenance may require contracting if
existing contracts are unavailable to perform the work. More intensive remedial activities
may require permitting and/or an engineering solution.

1.3 Erosion and Sediment Control Measures during Maintenance
Activities

For maintenance activities that could result in discharges of sediments or other
contaminants into wetlands, waterways, or other resource areas regulated under 310 CMR
10.00, the responsible maintenance personnel will employ measures to prevent migration of
these sediments/contaminants. Such temporary measures may include, but are not
necessarily limited to, the use of siltation barriers, catch basin silt sacks/filter bags, pipe
plugs, cofferdams deployed within the stormwater structure, turbidity curtains, or other
practices designed to prevent such discharges.

e The MassDOT Erosion and Sediment Control Field Guide includes detailed descriptions,
photographs, and illustrations of E&S controls that the designer may incorporate into the
plans.

e Chapter 8 of the MassDOT Project Development & Design Guide,” Section 8.5 - Erosion
During Construction, includes a description of common construction period E&S control
practices.

e The Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban
Areas? is an authoritative reference on erosion prevention measures.

1 See MassDOT PDDG at: https://www.mass.gov/lists/design-guides-and-manuals.
2 See Complete Erosion and Sedimentation Control Guidelines: A Guide for Planners, Designers, and Municipal Officials (May 2003) at:
https://www.mass.gov/service-details/stormwater.

3 Stormwater Management System
) i A00860 - 223
Operation and Maintenance (O&M) Plan



1.4

Proposal No. 610535-134928
Operation and Maintenance Plan | Long-Term Pollution Prevention Plan

Pedestrian and Bicycle Improvements on Pleasant Street, Worcester

e The Massachusetts Nonpoint Source Pollution Management Manual? provides an
innovative user interface to present comprehensive detailed guidance on E&S controls for
construction projects.

Where maintenance occurs in areas that are confined, with no risk of discharge to adjacent
water bodies, no special measures may be needed. Examples include, but are not limited to:
(1) cleaning of a forebay under dry conditions when the work can be completed and
exposed surfaces stabilized prior to placing it back into service; and (2) catch basin cleaning
where the activity is limited to removing material from a sump below the elevation of the
outlet pipe.

O&M Budget

MassDOT performs maintenance for stormwater management systems as part of their
routine operation and maintenance budget for roadways and bridges. Budgets are
managed at the district level and vary by fiscal year, depending on funding sources.

3

See Massachusetts Nonpoint Source Pollution Management Manual at: https://megamanual.geosyntec.com/npsmanual/default.aspx.

4

Stormwater Management System
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Long-Term Pollution Prevention Plan

This Long-Term Pollution Prevention Plan (LTPPP) describes the approach for pollution
prevention and related maintenance activities for the Pedestrian and Bicycle Improvements
on Pleasant Street. In general, long-term pollution prevention and related maintenance
activities will be conducted consistent with:

e The National Pollutant Discharge Elimination System (NPDES) General Permit for
Stormwater Discharges from Small Municipal Separate Storm Sewer System (MS4),

e MassDOT's anticipated NPDES Transportation Separate Storm Sewer System (TS4)
Permit, and

e Measures outlined in MassDOT's Stormwater Management Plan (SWMP).

This LTPPP satisfies the requirements related to pollution prevention under Massachusetts
Stormwater Standards 4, 5, 6, and 10.

Practices for Long-Term Pollution Prevention
For the facilities covered, long-term pollution prevention includes the following measures.

® good housekeeping;

e storing materials and waste products inside or under cover;
e vehicle washing;

® routine inspections and maintenance of SCMs;

e spill prevention and response;

* maintenance of lawns, gardens, and other landscaped areas;
e storage and use of fertilizers, herbicides, and pesticides;

* pet waste management;

e operation and management of septic systems; and

e proper management of deicing chemicals and snow.

Litter Pick-up

MassDOT will conduct litter pick-up from the stormwater management facilities in
conjunction with routine road maintenance activities.

) ) A00860 - 225
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Inspection and Maintenance of Stormwater Assets

MassDOT will conduct inspection and maintenance of drainage infrastructure and the
stormwater control measures (SCMs) in accordance with the O&M Plan, as described in
Section 1.

Maintenance of Landscaped Areas
Routine mowing will be conducted according to standard MassDOT practices.

Except in rare circumstances, MassDOT does not use fertilizers, herbicides, and pesticides for
the maintenance of facilities. Exceptions include using fertilizer to ensure the survival of new
plantings and herbicides to control invasive plants. Use of fertilizers and herbicides is
reviewed and approved by the MassDOT Landscape Design Section and District 3
Environmental Engineer prior to application. Local Conservation Commission review may
also be required.

Snow and Ice Management

Snow and Ice Management will be conducted consistent with the practices outlined in the
MassDOT Snow and Ice Control Program Environmental Status and Planning Report (ESPR),
formerly known as the Snow and Ice Control Generic Environmental Impact Report (GEIR).

In accordance with the Snow and Ice Control ESPR, no sand is used on MassDOT properties
for snow and ice control. The exception to this rule is within reduced salt areas where high
sodium levels have been found in drinking water sources.

Street Sweeping

Routine highway cleaning, with a brush-type street sweeper, will be conducted in accordance
with standard MassDOT practices. Sweeping will occur annually in the Spring.

Prohibition of lllicit Discharges

The MassDEP Stormwater Management Standard 10 prohibits illicit discharges to the
stormwater management system. lllicit discharges are discharges that do not consist entirely
of stormwater, except for certain specified non-stormwater discharges.

In accordance with the existing MS4 permit and anticipated TS4 permit requirements,
examples of discharges from the following sources are not considered illicit discharges:

» Firefighting activities* » Flows from riparian habitats/wetlands

> Foundation drains » Potable water sources

» Water line flushing » Dechlorinated swimming pool water

» Footing drains » Street wash waters

» Landscape irrigation » Wash water from residential buildings (no detergents)

» Individual residential car washing > Condensation from air conditioning units

» Uncontaminated groundwater > Run-on from private driveways caused by precipitation
A00860 - 226
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» Rising groundwater » Lawn watering
> Diverted stream flows > Water from crawl space pumps

*Water from firefighting activities is allowed and need only be addressed where they are identified as
significant sources of pollutants to waters of the United States.

Based on plan review, there are no known or proposed illicit connections associated with the
proposed work limits for this project. Should an interconnection to the stormwater
management system be identified, the MassDOT PM will coordinate with the District Permits
Engineer to confirm if the connections are authorized. For unauthorized connections, the
MassDOT PM and/or MassDOT Environmental Services Section will investigate the
connections and if they are determined to be illicit, the connections will be managed
through MassDOT's lllicit Discharge Detection and Elimination (IDDE) program and/or
through other agencies.

Spill Prevention and Response

Response procedures will be implemented at all outfalls that discharge to the adjacent
resourve areas for any significant release of hazardous materials such as fuels, oils, or
chemical materials that have the potential of discharging to Yokum Brook.

Reportable quantities will immediately be reported to the applicable Federal, State, and local
agencies as required by law. Reportable quantities of chemical, fuels, or oils are established
under the Clean Water Act and enforced through MassDEP. The MassDEP Emergency
Response Program shall be immediately notified in accordance with required procedures for
the report of a release (telephone (888) 304-1133).

MassDOT works with first responders and/or public water supply owners to determine the
best approach to protect water supplies, and provides training and materials to carry out
action plans. In the case of a spill, applicable containment and clean-up procedures will be
performed immediately. These procedures are implemented in accordance with the Unified
Response Manual at the local level by first responders, which includes the Worcester local
public safety departments (e.g., fire, police, public works, board of health). MassDOT will be
on-site to aid with traffic control and to provide clean-up supplies, as necessary. Spill
material collected during the response will be promptly removed and disposed of in
accordance with Federal, State, and local requirements. If necessary, a licensed emergency
response contractor will assist in cleanup of releases depending on the amount of the
release and the ability of the responsible party to perform the required response.
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Appendix F: Figures

>  Stormwater Alternatives Analysis Plans
> HydroCAD Existing Contributing Areas Plan
> HydroCAD Proposed Contributing Areas Plan
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