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WPA FORM 3 - NOTICE OF INTENT



Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands EsBESIENe NuUmiber
WPA Form 3 - Notice of Intent |
K Document Transaction Number
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Boston
City/Town B
Important: :
wrenmingout A- General Information
forms on the
comaiter, 158 1. Project Location (Note: electronic filers will click on button to locate project site):
only the tab key
it el 59 W. 4th Street Boston 02127
ﬁz;stohr " re?unrz a. Street Address b. City/Town c. Zip Code
key. . . . 42 deg, 20' 37.28" N 71 deg, 03' 35.76"W
) Latitude and Longitude: 4. Latitude e. Longitude
|ﬂ| 0600002000
f. Assessors Map/Plat Number g. Parcel /Lot Number
IMAI 2. Applicant:
AR A
Holly Palmgren
a. First Name b. Last Name
Note: Massachusetts Bay Transportation Authority
Before c. Organization
completing this ;
form consult 10 Park Plaza, Suite 6720
your local d. Street Address
Conservation Boston MA 02116
Comrg.lssmn e. City/Town f. State g. Zip Code
r
n‘iﬂﬁ{cig‘j §;|yaw 617-222-1580 hpalmgren @mbta.com
or ordinance. h. Phone Number i. Fax Number j. Email Address
3. Property owner (required if different from applicant): O cCheck if more than one owner
a. First Name o b. Last Name - N

c. Organization

d. Street Address

e. City/Town f. State g. Zip Code

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

4. Representative (if any):

a. First Name ' o b. Last Name
LM Heavy Civil Construction (in joint venture with Lane Construction)
c. Company

100 Hancock Street

d. Street Address

Quincy ) MA 02171
e. City/Town f. State g. Zip Code
1-617-845-8000 1-617-845-8001 cbucknell@ Imheavycivil.com
h. Phone Number i. Fax Number j. Email address

5. Total WPA Fee Paid (from NOI Wetland Fee Transmittal Form):
Fee Exempt Fee Exempt - Fee Exempt ($67.50)
a. Total Fee Paid b. State Fee Paid c. City/Town Fee Paid

wpaform3.doc e rev. 2/8/2018 Page 1 of 9



Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands NiassDEP File Nomber

WPA Form 3 - Notice of Intent

Document Transaction Number
Boston

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

City/Town

A. General Information (continued)

6. General Project Description:

The Cabot Carhouse Renovation Project involves site improvements such as surface paving and the
installation of temporary staging facilties. Staging facilities will require a water service and
wastewater disposal via a tight tank.

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. X Utilities 6. [ Coastal engineering Structure
7. [0 Agriculture (e.g., cranberries, forestry) 8. X Transportation

9. X 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)?

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

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

2. Limited Project Type

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

8. Property recorded at the Registry of Deeds for:

suffolk Parcel #0600002000

a. County b. Certificate # (if registered land)
9127 216

c. Book d. Page Number

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

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

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

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

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



Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource ProteFtion - Wetlands MassDEP Fils Numer
WPA Form 3 - Notice of Intent ,
. Document Transaction Number
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Boston
City/Town

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

Resource Area Size of Proposed Alteration Proposed Replacement (if any)
. a. D Bank 1. linear feet 2. linear feet
For all projects X
affecting other b.[J Bordering Vegetated
Resource Areas, Wetland 1. square feet 2. square feet
please attach a |:|
narrative c. Land Under
. . 1. square feet 2. square feet
explaining how Waterbodies and a
the resource Waterways
area was y 3. cubic yards dredged
delineated.
Resource Area Size of Proposed Alteration Proposed Replacement (if any)
d.XI Bordering Land
Subject to Flooding 1. square feet 2. square feet
0 0
3. cubic feet of flood storage lost 4. cubic feet replaced
e.[] Isolated Land
Subject to Flooding 1. square feet
2. cubic feet of flood storage lost 3. cubic feet replaced

£ [] Riverfront Area

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

2. Width of Riverfront Area (check one):
[0 25 ft. - Designated Densely Developed Areas only
[0 100 ft. - New agricultural projects only

[(J 200 ft. - All other projects

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

4. Proposed alteration of the Riverfront Area:

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

5. Has an alternatives analysis been done and is it attached to this NOI? O Yes[] No
6. Was the lot where the activity is proposed created prior to August 1, 1996? [ Yes[] No
3. [X Coastal Resource Areas: (See 310 CMR 10.25-10.35)

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

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



Massachusetts Department of Environmental Protection Provided by MassDEP:

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

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.

Online Users:
Include your Resource Area Size of Proposed Alteration Proposed Replacement (if any)
document
:jr’:‘sbae"rm“ a.[J Designated Port Areas Indicate size under Land Under the Ocean, below
(provided on D
your receipt b. Land Under the Ocean
page) with all 1. square feet
supplementary
information you 2. cubic yards dredged
submit to the
Department. 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
& D Coastal Dunes 1. square feet 2. cubic yards dune nourishment
Size of Proposed Alteration Proposed Replacement (if any)
900
. X Coastal Banks T inearfeat
a.(0 Rocky Intertidal
Shores 1. square feet
. D Salt Marshes 1. square feet 2. sq ft restoration, rehab., creation
i. [] Land Under Salt
Ponds 1. square feet

2. cubic yards dredged
i. [0 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
.OJ Land Subject to
Coastal Storm Flowage 1. square feet
4. [] Restoration/Enhancement
If the project is for the purpose of restoring or enhancing a wetland resource area in addition to the
square footage that has been entered in Section B.2.b or B.3.h above, please enter the additional
amount here.

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

5. [ Project involves Stream Crossings

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

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



Massachusetts Department of Environmental Protection Provided by MassDEP:

BureaF of Resource Protection - Wetlands ViasSDEP Fils Number
WPA Form 3 - NOtice Of Intent Document Transaction Number
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Boston

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. s 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.

a. [ Yes No If yes, include proof of mailing or hand delivery of NOI to:
Natural Heritage and Endangered Species Program
Division of Fisheries and Wildlife

1 Rabbit Hill Road

gslinf]e 52827 Westborough, MA 01581

If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321
CMR 10.18). To qualify for a streamlined, 30-day, MESA/Wetlands Protection Act review, please
complete Section C.1.c, and include requested materials with this Notice of Intent (NOI); OR
complete Section C.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 e lEoeea0s —

(b) outside Resource Area e cerEpeaetne

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

2. [0 Project plans for entire project site, including wetland resource areas and areas outside of
wetlands jurisdiction, showing existing and proposed conditions, existing and proposed
tree/vegetation clearing line, and clearly demarcated limits of work **

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

®)[] Photographs representative of the site

* Some projects not in Estimated Habitat may be located in Priority Habitat, and require NHESP review (see
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/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. 2/8/2018 Page 5 of 9




Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands BSSDEPIFIS NUber

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

Document Transaction Number
Boston

City/Town

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

)] MESA filing fee (fee information available at
hitp://www.mass.qov/diwele/dfw/nhesp/requlatory review/mesa/mesa_fee schedule.htm).
Make check payable to “Commonwealth of Massachusetts - NHESP" and mail to NHESP at
above address

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

(@[] Vegetation cover type map of site

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

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

2.0  Separate MESA review ongoing. a. NHESP Tracking # b. Date submitied to NHESP

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

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

a. [] Not applicable — project is in inland resource areaonly  b.[] Yes [X No

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

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

Division of Marine Fisheries - Division of Marine Fisheries -

Southeast Marine Fisheries Station North Shore Office

Attn: Environmental Reviewer Attn: Environmental Reviewer

836 South Rodney French Blvd. 30 Emerson Avenue

New Bedford, MA 02744 Gloucester, MA 01930

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

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

wpaform3.doc « rev. 2/8/2018 Page 6 of 9



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

wpaform3.doc « rev. 2/8/2018

Massachusetts Department of Environmental Protection FProvided by MassDEP:

Bureau of Resource Protection - Wetlanpds

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

MassDEP File Number

Document Transaction Number
Boston

City/Town

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

4.

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

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

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

b. ACEC

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

a.[] Yes X No

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

a.[] Yes X No

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

a.[XI 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.[J  Applying for Low Impact Development (LID) site design credits (as described in
Stormwater Management Handbook Vol. 2, Chapter 3)

2. A portion of the site constitutes redevelopment
3.1
b. ]
1.1
2.1

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

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

Emergency road repair

Additional Information

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

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

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

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

2.0 Plans identifying the location of proposed activities (including activities proposed to serve as

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

Page 7 of 9



Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands TiasSDEP Fils Nurber
WPA Form 3 - NOtice Of Intent Document Transaction Number
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Boston

City/Town

D. Additional Information (cont'd)

3.[] 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. List the titles and dates for all plans and other materials submitted with this NOI.

Cabot Yard Carhouse- Existing and Proposed

a. Plan Title

Coughlin Environmental Services, LLS Daniel Coughlin

b. Prepared By c. Signed and Stamped by
11/07/2018 1"=40"

d. Final Revision Date e. Scale

f. Additional Plan or Document Title g. Date

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

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

9.X] Attach Stormwater Report, if needed.

E. Fees

1. X 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:

0203184 11/07/2018

2. Municipal Check Number 3. Check date

Fee Exempt Fee Exempt

4. State Check Number 5. Check date

Elizabeth Coughlin

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

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



Massachusetts Department of Environmental Protection P:vided by MassDEP:

Bureau of Resource Protection - Wetlands io=<DEF File Numbar
WPA Form 3 - Notice of Intent I
. Document Transaction Number
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Boston
City/Town

F. Signatures and Submittal Requirements

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

{ further certify under penalties of perjury that all abutters were notified of this application, pursuant to
the requirements of M.G.L. 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 fteet of the property

line of the project location.
2 opr /M% B PII/QI//B '

. Signa
3. éignatwe of P:oggn'y“ wner (it diﬁerent}/

tre

jory

/// 7/2018,

Jans

t
s 5 TN Con i e —
——5, Signaiure of Representalive (ifany) ~ /M H

For Conservation Commission:

Two copies of the campleted 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 Transmitla! Form, and 2 copy of the state fee payment to the
MassDEP Regional Otfice (see Instructions) by certified mail or hand delivery.

Other:

If the applicant has checked the “yes" box in any part of Section C, Item 3, abave, refer to that
section and the Instructions for additional submittal requirements.

The original and copies must be sent simuftaneously. Failure by the applicant to send copies in a
timely manner may result in dismissal of the Natice of Intent.

woatermldterrer 282008 Pagz 3oz



TRANSMITTAL FORM FOR PERMIT
APPLICATION AND PAYMENT



Enter your transmittal number -_ > X281805
Transmittal Number

Your unique Transmittal Number can be accessed online:
http://www.mass.gov/eea/agencies/massdep/service/approvals/transmittal-form-for-payment. html

Massachusetts Department of Environmental Protection
Transmittal Form for Permit Application and Payment

1. Please type or - A Permit Information
print. A separate

Transmittal Form WPA Form 3 _ Notice of Intent
must be completed 1. Permit Code: 4 to 7 character code from permit instructions 2. Name of Permit Category
for aagh PSRt Site work without a house.

lication. - —
application 3. Type of Project or Activity
2. Make your B B o
checkpayableto B Applicant Information — Firm or Individual
the Commonwealth
of Massachusetts Massachusetts Bay Transportation Authority
and mail it with a 1. Name of Firm - Or, if party needing this approval is an individual enter name below:
copy of this form to:
MassDEP, P.O. ~ — - - — -
Box 4062, Boston, 2. Last Name of Inlelc'iuaI 3. First Name of Individual 4. Ml
MA 02211, 10 Park Plaza, Suite 6720

) 5. Street Address
3h-, Tfhfee Gelen= of Boston MA 02116 617-222-1580 -
:\;Z d?ezn willbe 6. City/Town 7. State 8. Zip Code 9. Telephone # 10. Ext. #
' Holly Palmgren hpalmgren @mbta.com

Copy 1 - the 11. Contact Person 12. e-mail address

original must

accompany your = . ——— — —
permit application. C. Facility, Site or Individual Requiring Approval

Copy 2 must

accompany your Cabot Yard Carhouse S
fee payment. 1. Name of Facility, Site Or Individual

Copy 3 should be 59 West Fourth Street

retained for your 2. Street Address

records Boston MA 02127

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

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

mail a copy of this
transmittal form to:

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

MassDEP . . .
P.O. Box 4062 Coughlin Envnronmgntal Services, LLC
Boston, MA 1. Name of Firm Or Individual
02211 62 Montvale Avenue, Suite H
2. Address
* Note: Stoneham MA 02180 781-832-1002
For BWSC Permits, 3. Clty/Town ' 4. State 5. Zip Code 6. Telephone # 7.Ext. #
enter the LSP. Daniel Coughlin, PE
8. Contact Person 9. LSP Number (BWSC Permits only)

E. Permit - Project Coordination

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

EOEA I_:_iie Number

F. Amount Due

DEP Use Only  Special Provisions:

1. [X Fee Exempt (city, town or municipal housing authority)(state agency if fee is $100 or less).
Permit No: There are no fee exemptions for BWSC permits, regardless of applicant status.

2. [0 Hardship Request - payment extensions according to 310 CMR 4.04(3)(c).
Rec'd Date: 3. [ Alternative Schedule Project (according to 310 CMR 4.05 and 4.10).
4. [ Homeowner (according to 310 CMR 4.02).
Reviewer: 0203184 _ Fee Exempt ($67.50) 11/07/2018

Check Number Dollar Amount Date

tr-formw (1) e rev. 12/17 Page 1 of 1



NOI WETLANDS FEE TRANSMITTAL FORM



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

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

A. Applicant Information

Important:
When filling out
forms on the 1. Location of Project:
computer, use
only the tab key 59 W. 4th Street Boston
to move your a. Street Address b. City/Town
cursor - do not . -
use the return 0203184 $67.50 (City share of MassDEP filing fee)
key. c. Check number d. Fee amount

‘l 2. Applicant Mailing Address:

T AR,

Holly Palmgren
IMAI a. First Name b. Last Name
——\ Massachusetts Bay Transportation Authority

c. Organization

10 Park Plaza, Suite 6720
d. Mailing Address

Boston MA 02116

e. City/Town f. State g. Zip Code
617-222-1580 hpalmgren@mbta.com

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

3. Property Owner (if different):

a. First Name b. Last Name

c¢. Organization

d. Mailing Address

e. City/Town f. State g. Zip Code

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

To calculate B Fees

filing fees, refer
to the category . . .
fee list and Fee should be calculated using the following process & worksheet. Please see Instructions before
examplesinthe  filling out worksheet.

instructions for

filling 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).

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

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

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

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

noifeetf.doc « Wetland Fee Transmittal Form e rev. 10/11 Page 1of 2



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

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

B. Fees (continued)

Step 1/Type of Activity Step 2/Number Step Step 4/Subtotal Activity
of Activities 3/Individual Fee
Activity Fee
Cat. 1: Site Work without a house. 1 $110 $110

Step 5/Total Project Fee:

Step 6/Fee Payments:

) . Exempt
Total Project Fee: a. Total Fee from Step 5
- Exempt
State share of filing Fee: 5 172 Total Foa Toss $12.50
City/Town share of filling Fee: E’ﬁ?ﬂ?ﬁi?gﬁl $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.)

noifeet!.doc » Wetland Fee Transmittal Form « rev. 10/11 Page 2 of 2
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PROJECT NARRATIVE



PROJECT NARRATIVE
CABOT YARD CARHOUSE STAGING AREA

SOUTH BOSTON, MASSACHUSETTS

Project Description

The project consists of Site Renovations to the Cabot Yard Carhouse Staging Yard
located at 59 West Fourth Street in South Boston. Renovations include consolidation of
miscellaneous construction materials and debris currently on-site, paving of the gravel
surface, installation of eight (8) trailer field offices, and installation of utilities including a
water service and on-site wastewater disposal system. The goal of the project is to
construct temporary staging facilities for MBTA and LMH-Lane Cabot Yard Joint
Venture (LMH-Lane JV) employees.

Site Description

The site of the proposed renovation project is located on the banks at the southern most
point of the Fort Point Channel in South Boston. Fort Point Channel separates South
Boston from downtown Boston and feeds into Boston Harbor. The project site address is
at 59 West Fourth Street in South Boston. The project involves renovations and upgrades
to the MBTA Cabot Rapid Transit Maintenance facility which was constructed in 1973.
The site runs along approximately 900 feet of the southeastern side of the Fort Point
Channel. The coastal barrier consists of concrete and stone seawalls and stone swales.
Along most of the site there is a 20 to 30 foot wide strip of vegetation between the coastal
barriers and the gravel lot. Vegetation consists of grasses, medium sized brush, and small
to medium sized woody vegetation and trees. A chain link fence separates the vegetation
from the gravel lot. On its other side the site is lined by railroad tracks. There is a paved
access ramp leading down to the site from West Fourth Street. The pavement ends at the
bottom of the ramp and transitions into a gravel and dirt surface. The New Broadway
Bridge crosses over the project site.

The site is currently mainly used as a parking facility for MBTA employees. Employees
park on the existing level gravel surfaces. The site is also being used as a storage location
for miscellaneous materials left over from other MBTA projects. There are piles of
gravel, concrete jersey barriers, lumber for rail construction, and other debris.




Flood Conditions

The March 16, 2016 FEMA Flood Insurance Rate Maps (FIRM) (Map Numbers
25025C0081J AND 25025C0083J) indicate the 100-year flood level to be at an elevation
of 10 feet. The site is partially located within the Zone AE (1% annual chance of
flooding) and Zone X (0.2% annual chance of flooding) Flood Hazard Areas. Most of the
project site is not located within any Flood Hazard Areas. The project site has an
elevation ranging from 10 to 18 feet.

Surficial Geology

The soils located at 59 West Fourth Street are identified as Udorthents, wet substratum
(655) by the Natural Resource Conservation Services (NRCS). Udorthents consist
primarily of moderately coarse textured soil material and a few small areas of medium
textured material. This map unit consists of filled areas that were previously tidal
marshes, river flood plains, bays, harbors, or swamps. The fill consists of rubble, refuse,
and mixed soil material (typically sand, gravel, and channel dredgings. This soil has slow
to moderate permeability with percolation rates ranging from 5 to 15 minutes per inch
and low to moderate available water capacity. Due to the well compacted surface, water
will tend to pond on the surface following an intense rainfall.

Current Condition

The site mainly consists of a fenced in gravel lot. There are no formal parking spaces but
MBTA employees use the site as a parking lot. The employees park on any open, level
gravel throughout the site. The materials and miscellaneous debris are mainly located
along the sides of the northern end of the gravel lot. Due to the unorganized parking and
placement of stored materials a lot of the space is unutilized and left open. Consolidating
the construction materials and designating certain areas for parking would increase the
amount of available space.

Proposed Improvements and Anticipated Maintenance

The Cabot Carhouse Renovation project involves site improvements such as surface
paving and the installation of temporary staging facilities. The staging facilities are
anticipated to be in use for three to five years depending on the rate at which the MBTA
projects are completed.

The site improvements include adding new pavement where gravel/stone currently exists.
The extent of the new pavement can be seen on the plans. The proposed extent of the
pavement will add 34,562 square feet of new impervious surface to the site. Parking and
area pavement markings will be added to the pavement to direct traffic and designate
specific areas for parking. The amount of parking will be sufficient to accommodate all
of the MBTA employees who currently use the gravel lot and the MBTA and LMH-Lane
Cabot Yard Joint Venture (LMH-Lane JV) employees who will use the trailers. The
existing compacted gravel and stone driving surface would be regraded and leveled to
allow proposed paving to meeting existing grades and to pitch it slightly toward the
stormwater infiltration trench. Currently most runoff flow at the site is in this general
direction, away from Fort Point Channel.



The temporary staging area site renovations include the installation of eight (8) trailers,
each one 60’ long by 12’ wide, to act as field offices for MBTA and LMH-Lane JV
employees. There will be three (3) trailers for MBTA employees and five (5) trailers for
the LMH-Lane JV. A deck will be located between the two sets of trailers. The proposed
locations of the trailers and deck can be seen on the plans. The MBTA trailers and
portions of the deck are located beneath the New Broadway Bridge. The miscellaneous
construction materials currently on site will be consolidated and moved towards the
northern side of the site for MBTA future use. Consolidating the lumber, jersey barriers,
stockpiled stone, and other materials will open up space for the trailers and additional
parking.

The trailers will require a water service to be installed. The proposed service is a 3”
HDPE pipe that ties into an existing water service on West Fourth Street close to where it
passes under Interstate-93. The water line then runs along the northern side of West
Fourth Street and down the paved access ramp to the site. Wastewater will be stored in
the trailer tight tank on-site and be pumped out regularly.

Other site utilities such as electric, telecommunication and/or cable will be bought to the
site trailers aerially to reduce site excavation and disturbance. It is anticipated that up to
three service poles may be needed to accommodate the utilities from West Fourth Street.

To handle the runoff generated by the increased impervious surface, a stone swale will be
added along the southeastern side of the site. The site will be graded and paved to direct
flow to the swale. The swale will provide storage and infiltration for stormwater runoff.
The treatment swale has been sized to accept the first 2” rainfall and store the flow
allowing it to filter and infiltrate. The estimated volume of the swale is about 6,800 CF,
ample to allow detention of a 25 year storm event. Above that storm intensity level the
parking lot would begin to flood and additional storage within the parking area would
allow for containment of the 100 Year flood event with an average flood depth of 6
inches over the parking area. A stormwater containment berm will be constructed along
the perimeter of the site to contain the water within the parking lot. The extent of the
stormwater containment berm can be seen on the plans. Combining the storage and
infiltration, the proposed facilities will fully contain the 100 year event.

Before construction begins a wire-backed silt fence and 8” staked straw wattles are to be
installed, as detailed on the plans, on the inside of the existing chain link fence along the
entire length of the project area. The chain link fence will not be altered, damaged, or
removed during or after construction. The silt fence and straw wattles shall meet the
standards of and be installed as detailed in the Environmental Specification attached to
the Stormwater Report. The silt fence and straw wattles will remain in place post-
construction as a permanent sediment and erosion control barrier.
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ABUTTER LISTS



Project Site Abutters
Obtained using the City of Boston’s Assessing website

(http://www.boston.gov/assessing/)

Mailing Zip
Parcel ID Address Parcel Owner Mailing Address Mailing State/City Code
SOUTH BOSTON
600002001 | 71 FOUNDRY ST MASS BAY TRANSP. AUTH. [ 71 FOUNDRY MA 02127
SOUTH BOSTON
600005000 | W FOURTH ST MASS BAY TRANSP. AUTH. | WEST FOURTH MA 02127
COMMONWEALTH OF SOUTH BOSTON
600004003 | W FOURTH ST MASS WEST FOURTH MA 02127
163 DORCHESTER 163 DORCHESTER | SOUTH BOSTON
600005001 | AVE MASS BAY TRANSP. AUTH. | AVE MA 02127
SOUTH BOSTON
600002000 | W FOURTH ST MASS BAY TRANSP. AUTH. | BROADWAY MA 02127
SOUTH BOSTON
600001003 | FOUNDRY ST MASS BAY TRANSP. AUTH. | DORCHESTER AVE | MA 02127
400 FRONTAGE
801024040 | RD CITY OF BOSTON 400 FRONTAGE RD | BOSTON MA 02118
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NOTICE TO ABUTTERS



Notification to Abutters Under the
Massachusetts Wetlands Protection Act

In accordance with the second paragraph of Massachusetts General Laws Chapter 131, Section 40
and the City of Revere Wetland Ordinance, you are hereby notified of the following.

A. The name of the applicant is Massachusetts Bay Transportation Authority

B. The applicant has filed a Notice of Intent with the municipality of the City of Boston
seeking permission to remove, fill, dredge, or alter an Area Subject to Protection Under
the Wetlands Protection Act (General Laws Chapter 131, Section 40).

The project consists of installing eight (8) office trailers to be used as temporary staging
facilities, converting a portion of the gravel lot to a paved surface, utility connections,
and incidental site work.

C. The address of the lot where activity is proposed is 59 West Fourth Street (Parcel/Lot
Number 0600002000)
D. Copies if the Notice of Intent may be examined at:

Boston Conservation Commission
City Hall
1 City Hall Square, Room 709
Boston, MA 02201

between the hours of 8:00 AM and 12:00 PM on the following days of the week:
Monday, Tuesday, Wednesday, and Thursday. For more information or an
appointment call: (617) 635-3850. This is the number for the local Conservation
Commission

E. Copies of the Notice of Intent may be obtained from the applicant’s representative by
calling this telephone number (781) 832-1002 between the hours of 9:00 AM and 4:00
PM on the following days of the week: Monday, Tuesday, Wednesday, Thursday, and
Friday.

F. Information regarding the date, time, and place of the Public Hearing may be obtained
from The Boston Conservation Commission by calling this telephone number (617)
635-3850 between the hours of 8:00 AM and 12:00 PM on the following days of the
week: Monday, Tuesday, Wednesday, and Thursday. This is the Local Conservation
Commission.

NOTE: Notice of the Public Hearing, including its date, time, and place will be published at least five (5)
days in advance in the Boston Globe.

NOTE: Notice of the Public Hearing, including its date, time, and place will be posted in the Boston City
Hall not less than forty-eight (48) hours in advance.

NOTE: You may also contact your local Conservation Commission or the nearest Department of
Environmental Protection Regional Office for more information about this application or the Wetlands
Protection Act. To contact DEP call:

Central Region: (508) 792-7650 Northeast Region: (978) 661-7600

Southeast Region: (508) 946-2800 Western Region: (413) 784-1100



METHODS FOR IDENTIFYING RESOURCE
BOUNDARY DELINEATIONS



NORSE ENVIRONMENTAL SERVICES, INC.
92 Middlesex Road, Unit 4
Tyngsboro, MA 01879
TEL. (978) 649-9932 « FAX (978) 649-7582
September 18, 2018 Website: www.norseenvironmental.com

Daniel J. Coughlin, P.E.

Principal Engineer

Coughlin Environmental Services, LLC
62 Montvale Avenue, Suite H
Stoneham, MA 02180-3637

Re: Cabot Office Yard
Fort Point Channel

Sir;

Resource areas were determined on the above site on 9/17/18 by this office. There are no
vegetated wetlands on or near the property. USGS Mapping shows no perennial streams or
“rivers” on or near the property. Natural Heritage mapping of the site does not show any priority
habitat on or near the property.

Resource areas on site include coastal bank as defined in 310 CMR 10.30(2) defined as the
seaward face of any elevated landform. The boundary of the Bank becomes the top surface
consisting of seawalls in this instance. No physical delineation was necessary, the determination
of the bank is dependent on topographic survey.

The channel itself is Land Under the Ocean defined under 310 CMR 10.25(2) as:

“Land under the Ocean means land extending from the mean low water line seaward to the boundary of
the municipality's jurisdiction and includes land under estuaries.”

The property is also bounded by Land Subject to Tidal Action and Land Subject to Coastal
Storm Flowage as defined in 310 CMR 10.04 as:

“Land Subject to Tidal Action means land subject to the periodic rise and fall of a coastal water body,
including spring tides”

“Land Subject to Coastal Storm Flowage means land subject to any inundation caused by coastal storms
up to and including that caused by the 100-year storm, surge of record or storm of record, whichever is

greater.”



|
Both boundaries are determined by elevation, and neither resource area has a buffer zone

associated with it. The top of the coastal bank does have a 100’ buffer zonc associated with it as
does land under the ocean.

Please contact me if you have any questions.

Sincerely,

Ste riksen
Certified Soil Scientist
Certified Wetland Scientist



MassDEP Wetlands Detailed with OQutlines

Mapped with OLIVER: MassGIS’s Online Mapping Tool

DEP Wetlands Labels

DEP Wetlands Detailed With Outlines
| Barrier Beach System
- jmﬂamer Beach-Deep Marsh
! [)Barrier Beach-Wooded Swamp Mixed Trees
& [F)parrier Beach-Coastal Beach
Barrier Beach-Coastal Dune
|EJBarrier Beach-Marzh
|[18arrier Beach-Salt Marsh
|EJBarrier Beach-Shrub Swamp
|EJBarrier Beach-Wooded Swamp Coniferous
il [CJsarrier Beach-Wooded Swamp Decliduous
N ({80
§ |[] Coastal Bank Bluff or Sea CIlff
B Coastal Beach
|E coastal Dune
!BCranberry Bog
BN Deep Marsh
"] Barrier Beach-Open Water
|1 open water
IEJRocky Intertidal Shore
[[)san Marsh
9 |["]Shallow Marsh Meadow or Fen
EAshrub swamp
Origal Flat
|E} Wooded Swamp Coniferous
5] Wooded Swamp Deciduous
) wooded Swamp Mixed Trees




NHESP Estimated Habitats of Rare Wildlife and Priority Habitats of Rare Species

Mapped with OLIVER: MassGIS’s Online Mapping Tool
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NHESP Priority Habitats of Rare Spedies

INHESP Estimated Habitats of Rare Wildlife




Soil Map—Norfolk and Suffolk Counties, Massachusetts
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Soil Map—Norfolk and Suffolk Counties, Massachusetts

Cabot Carhouse Project

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
1 Water 9.2 18.3%
. 603 I Urban land, wet substratum, 0 . 21.7 . 43.1%
to 3 percent slopes
. 655 | Udorthents, wet substratum 19.4 . 38.6%
. Totals for Area of Interest 50.3 I 100.0%

usba  Natural Resources
= Conservation Service

Web Soil Survey

National Cooperative Soil Survey

9/25/2018
Page 30of 3



STORMWATER REPORT CHECKLIST



B 3

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

e |
@

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

Checklist for Stormwater Report

A. Introduction

A Stormwater Report must be submitted with the Notice of Intent permit application fo document
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for
the Starmwater Report (which should provide more substantive and detailed infarmation) but is offered
here as a tool to help the applicant arganize their Stormwater Management documentation for their
Report and far 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:

o 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 compieted Stormwater Report.

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

Long-Term Poliution 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 Repart 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 sail 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 {f not included in
the Stormwater Report, the Hlicit Discharge Compliance Statement must be submitted prior to the discharge of stermwater runoff to
the post-construction best management practices

* For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Contral Plan in
the Stormwater Report In that event, the issuing authority has the discretion to issue an Order of Conditions that approves lhe
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 (1) - 04/01/08 Stormwater Report Checklist - Page 1 of 8



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

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily
need to be addressed in a complete 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. Ifitis
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

DANIEL J.
COUGHLIN
Civit

NO. 33339

lgﬁ turé a te

Checklist

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

O New development
X Redevelopment

(] Mix of New Development and Redevelopment

swcheck (1) - 04/01/08 Stormwater Report Checklist - Page 2 of 8



Massachusetts Department of Environmental Protection
4 Bureau of Reiource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

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

X No disturbance to any Wetland Resource Areas

[C] site Design Practices (e.g. clustered development, reduced frontage setbacks)
[T} Reduced Impervious Area (Redevelopment Only)

Minimizing disturbance to existing trees and shrubs

[T LID Site Design Credit Requested:

] Credit 1

[ 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)

O 00K

Treebox Filter

X

Water Quality Swale
Grass Channel

Green Roof

0o oo

Other (describe):

Standard 1: No New Untreated Discharges

X No new untreated discharges

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

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

swcheck (1) « 04/01/08 Stormwater Report Checklist * Page 3 of 8



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

| Checklist for Stormwater ﬁepoﬂ

Checklist (continued)

Standard 2: Peak Rate Attenuation

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

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

[C] 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
(] Soil Analysis provided.
Required Recharge Volume calculation provided.

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

0o o O

Sizing the infiltration, BMPs is based on the following method: Check the method used.
(] static 7] Simple Dynamic (] Dynamic Field'

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

O

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.

U

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

00

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
J M.G.L.c. 21E sites pursuant to 310 CMR 40.0000

[(J Solid Waste Landfill pursuant to 310 CMR 19.000

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

U

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.

O

' 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Pragram

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

[C] 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;

Reguirements 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.

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:

m-o

g

[J is within the Zone |l or Interim Wellhead Protection Area

[T] is near or to other critical areas

[J 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.

Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% TSS removal pretreatment requirement, are provided.

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

Checklist for Stormwater Report

Checklist (continued)

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

[J The %" or 1" Water Quality Volume or

[J 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 (LUHPPLSs) "J/F\

[J 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 past-construction stormwater BMPs.

Ll
] 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.

g

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  }\) /{{

[J 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.

{C1 Critical areas and BMPs are identified in the Stormwater Report.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

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

X

O X

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

(] Limited Project

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

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

with a discharge to a critical area

Marina and/or boatyard provided the hull painting, service and maintenance areas are protected

from exposure to rain, snow, snow melt and runoff

Bike Path and/or Foot Path

Redevelopment Project

O X O O

Redevelopment portion of mix of new and redevelopment.

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

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

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

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

Narrative;

Construction Period Operation and Maintenance Plan;,

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

Erosion and Sedimentation Control Plan Drawings;

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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Massachusetts Department of Environmental Protection
. Bureau of Resowlrce Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

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

(] The project is highly complex and information is included in the Stormwater Report that explains why
it is not possible to submit the Construction Period Pollution Prevention and Erosion and
Sedimentation Controt 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.

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

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

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

Standard 9: Operation and Maintenance Plan

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

[] Name of the stormwater management system owners;

Party responsible for operation and maintenance;

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

Description and delineation of public safety features;

o o0ooon

Estimated operation and maintenance budget; and

[} Operation and Maintenance Log Form.

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

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

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

K An lllicit Discharge Compliance Statement is attached;

[J NO Ilicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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STORMWATER REPORT CHECKLIST
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Massachusetts Department of Environmental Protection
Bureau of R?source Protection - Wetlands Program

Checklist for Stormwater R@p@i’t

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 Massachuselis Stormwater FHandbool. The Stormwater Report must be prepared and
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth.

The Stormwater Report must include:

o 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
technigues, 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 Hilicit Discharge Compliance Statement required by Standard 10 f not included in
the Stormwater Report, the lllicit Discharge Compliance Statement must be submitted priar to the discharge of stormwater runoff to
the post-construction best management practices

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

hecklist for Stormwater R@g@m"t

B. Stormwater Checklist and Certification
The following checklist is intended to serve as a guide for applicants as to the elements that ordinarity
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 E_rié_ineer’s Certification

I have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (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

DANIEL J.

R/

1 COUGHLIN
b CiVIL

X NO. 33339
A

W

‘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

swcheck _(T)‘$J/O1/08 - Stormwater Report Checklist * Page 2 of 8




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

Checklist for Stormwater Report

Checklist (continued)

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

X} No disturbance to any Wetland Resource Areas

[ Site Design Practices {e.g. clustered development, reduced frontage setbacks)
['] Reduced Impervious Area (Redevelopment Only)

X] Minimizing disturbance to existing trees and shrubs

[l 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)
Treebox Filter

Water Quality Swale

Grass Channel

Green Roof

O 00K O0O0O00ORX

Other (describe):

Standard 1: No New Untreated Discharges

Xl No new untreated discharges

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

[l Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

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

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

(] Calcutations 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. [f 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

(] Soil Analysis provided.

[J Required Recharge Volume calculation provided.

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

0

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

[] Static ] Simple Dynamic (] Dynamic Field'

O

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.

O

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

00

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

[7] 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.

O

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

0

' 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used
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Massachusetts Department of Environmental Protection
Bureau of Resource Proﬁection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

1 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;

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

D A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
0

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

[J 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.

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

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

Checklist for Stormwater Report

Checklist (continued)

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

{1 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

[7] 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) }“J g4

[] 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.

0

All exposure has been eliminated.

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

O

[l 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.

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

Checklist for Stormwater Report

Checklist (continued)

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

extent practicable

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

[ Limited Project

[ 1 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.

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

with a discharge to a critical area

Marina and/or boatyard provided the hull painting, service and maintenance areas are protected

from exposure to rain, snow, snow melt and runoff

Bike Path and/or Foot Path

Redevelopment Project

0O X O O

Redevelopment portion of mix of new and redevelopment.

X

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.

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

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

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

Narrative,

Construction Period Operation and Maintenance Plan;

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

Erosion and Sedimentation Control Plan Drawings;

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.

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

Checklist for Stormwater Report

Checklist (continued)

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

] The project is highly complex and information is included in the Stormwater Report that explains why
it is not possible to submit the Construction Period Poliution 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.

[l 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;

Party responsible for operation and maintenance;

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

Description and delineation of public safety features,

OO 00goo

Estimated operation and maintenance budget; and

[] Operation and Maintenance Log Form.

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

[] 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;

[C] 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
[l The Long-Term Pollution Prevention Plan includes measures to prevent ilficit discharges;

X An lllicit Discharge Compliance Statement is attached;

[J NO lllicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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NOAA Atlas 14, Volume 10, Version E

Location name: South Boston, Massachusetts, o~
USA* O
Latitude: 42.3439°, Longitude: -71.059%° 3 _://' ‘)

N

Elevation: 11.54 ft**
* source ESRI Maps
** source USGS

S

POINT PRECIPITATION FREQUENCY ESTIMATES

Sarja Perica Sandra Pavtavic, Michasl SI Laurent, Can Trypaluk Dale Urrun Orlan Wilhite
NOAA, Natonal Waather Service Silver Spring Mary and

PE_tabular | PE_araphical | Maps_& senals

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals {in inches)’ J
Average recurrence Interval (years)
Duration
1+ I 2 s | 10 )| 25 ][ so j[ 100 ][ 200 || so0 ][ 41000
5.min I 0.299 )I 0.370 0.485 0.581 0.713 ” 0.815 0.916 1.06 1.25 L 1.40
(0 245-0.355%1{0 302-0.452)|((0.395-0.595)[{(D.470-0.718)] (0 555-0.935)|(0.619-1.10)]{{0.673-1.30)} |(0.723-1.54)}{ (0 814-1 B3)]}{C 883-2 16
10-min 0.424 0.524 0.688 0.823 1.01 115 1.30 1.50 1.77 1.98
(0.347-0.517)|}(0 429-0.640)]1(0.560-0.843)|| (0.666-1.02) || (0.786-1.33) {}{0.877-1 56)]{(0 854-1.84)f| {1.02-2.17) j{ (1.15-2.68) |{ (1.25-3 08|
15-min 0.499 0.616 0.809 0.969 | 1.18 1.38 I 1.53 1.77 2.09 2.33
{0.408-0.608) |(0 504-0.753){|(0.659-0.992}{| (0.783-1.20) || (0 925-1.56) {{ (1.03.1.83) || (1.12-2.17) |} (1.21-2.56) }{ (1.36-3.15) || (1 47-3 60)
30-min 0.676 0.837 1.10 1.32 1.62 1.85 2.08 241 2.85 3.18
(0.554—0.825# {0.685-1.02) }| (0.896-1.35) {| (1.07-1.63) {| {1.26-2.12) {j(1.41-2.50) || (1 53-2.95) ]| (1.65-3.49) || (1 86-4.31) [{(201-4 82}
60-min | 0.854 1.06 1.39 1.67 2.05 2.34 2.64 3.06 3.62 4.04
(0.700-1.04) || (0.865-1.29) J| (1.13-1.71) || (1.35-2.06) || (1.60-2.69) |} (1.78-3.16) {| (1 94.3.74) || (2.09-4.43) || (2.35-5.46) || (2 56-6 25)
2.hr 1.10 1.38 1.83 2.21 272 312 3.52 413 4.93 5.54
1(0.807-1.33) j{ (1.13-1.67) || (1 \50-2,23) |{ (1.80-2,71) || (2.13-3.56) }] (2.39-4.20) |{ (2 61-4.98) || {(2.83-5.93) || (3.22-7.3B) || (3 528 48)
3-hr 1.28 1.61 214 2.58 318 3.65 4.12 4.84 5.80 6.53
(1.06-1.55) || (1.33-1.84) || (1.76-2.59) |[ (2.11-3.15) || {2.51-4.14) || (2.81-4.89) }} (3 07-5.81) || (3.32-6.81) || (3.79-8.62) || (4 15-9.92)
&-hr 1.67 2.08 275 3.3 4.07 4.656 5.25 6.16 7.35 8.26
(1.39-2.01) 1] (1.73-2.50) || (2.28-3.32) || (2.72-4.01) || (3.22-5.25) }}(3.60-6.18) || (3 93-7.33) ]| (4.24-8.68) {| (4.82-10.8) }{ (5 27-12 4)
12-hr 2.16 2.66 3.48 4.16 5.09 5.81 6.53 7.60 9.01 10.1
{1.81-2.57) || (2.23-3.17) || (2.904.16) || (3.44-5.01) || (4.05-5.50) | (4.51-7.62) || (4 89-8.99) || (5.26-10.6) jf (5.93-13.1) || (6 45-15 0}
24-hr 2.61 3.24 4.26 511 6.28 718 8.08 9.47 11.3 127
(2.20-3.09) || (2.73-3.83) || (3.58-5.07) || (4.26-6.12) {! (5.03-7.97) {|(5.62-9.37) || (6 11-11.1) | (6.58-13.1) || (7.47-16.3} }{ (B 14-18 6}
2-da 2.96 3.75 5.05 6.12 7.60 8.74 9.88 11.8 14.3 16.2
Y | (252-3.48) || (319-4.42) || (4.27-5.96) || (5.14-7.28) || (6.14-0.80) ] (6.89-11.4) || (7.55-13.5) || (8.20-16.1) || (9.46-20.3) || (10.4-23.5)
3.da 3.25 410 5.50 6.66 8.25 9.48 107 12.8 15.6 17.6
Yy (2.77-3.80) || (350-4.81) || (4.67-6.47) || (5.61-7.86) || (6.69-10.4) }| (7.51-12.3) || (8.22-14.6) || (B.93-17.4) || (10.3-22.0) }| {11.4-25 4)
4-da [Tas2 4.40 5.84 7.04 8.68 9.94 11.2 134 16.2 184
Y |} 3.02-9.11) || (3.76-5.14) || (4.97-6.85) || (5.94-8.30) || (7.05-10.9) ]| (7.89-12.8) | (8.62-15.2) [| (9.35-18.1) || (10.8-22.9) |} (11.9-26.4)
7-da 4.27 5.18 6.67 7.90 9.60 10.9 12.2 14.4 174 18.6
y (3.68-4.95) || (4 45-6.02) |} (5.71-7.77) || (6.71-9.26) {| (7.84-11.9) || (8.69-13.9) }| {8.42-16.4) || (10.1-19.4) || (11.6-24.2) }{ {12.7-27.9)
10-da 4.95 5.89 7.41 8.68 104 1.8 134 15.3 18.2 204
y (4.29-5.73) || (508-6.82) [l (6.37-8.61) || (7.39-10.1) || (6.52-12.8) || (9.37-14.8) || {10.1-17.4) || (10.8-20.4) || (12.2-25.2) }| (13.2-28.8)
20-da 6.94 7.96 9.62 11.0 12.9 144 15.8 417.8 20.3 223
y (6.04-7.97) || (691-9.14) }i (8.32-11.1) {| (9.43-12.8) |{ (10.6-15.6) || (11.4-17.8) }| (12.1-20.4) }| (12.6-23.4) || (13.7-27.8) || (14.531.1)
30-da 8.58 9.66 14 129 14.9 16.5 18.0 19.8 221 238
Y || (7.40-980) || (8.43-11.1) || (9.93-13.1) || (11.1-14.9) || (123-17.9) |[ (13.1-20.2) || (13.7-22.9) |[ (14.1-25.9) || (14.8-29.9) || (15.5-33.0)
45.da 10.6 11.8 137 15.2 17.4 191 20.7 22.3 24.3 25.8
y (932-121) || (103-13.4) || (11.9-15.6) || (13.2-17.5) || (14.3-20.7) || {15.2-23.1) |} (15.7-25.9) ]| (15.9-28.9) || (16 5-32.7) || (16.9-35.6)
60-da 12.4 13.6 15.6 17.2 194 21.2 229 243 26.2 27.6
y (10.8-14 0) }| (11.9-15.4) | (13.6-17.7) || (14.9-19.7) || (16.0-23.0) || (16.9-25.5) }| (17.3-28.4) }| (17.5-31.5) | (17.8-35.1) || (18.1-37.9)
! Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimales at lower and upper bounds of the 80% confidence interval The prabability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are nol checked against probable maximum precipitation {(PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back o Top




PF graphical

PDS-based depth-duration-frequency (DDF) curves
Latitude. 42 3439°, Longitude. -71.0599*
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Worksheet 2: Runoff curve number and runoff

l?roject ' By | Date
Cobat Yard Grhoose Rersvoden Imm 10/ 22/18
Location Checked Date
Subeadchmit A: Poved Remo D3C j00r23 /1%
Check one: g Present l:] Developed
Soil name Cover description N Area Product
and of
hydrologic CN x area
group o 2 3 | Dacres
(cover type, treatment, and hydrologic condition; percent PN o 2 | Omi
(appendix A) impervious; unconnected/connected impervious area ratio) E L::g:: é) &%
éroop »-C Pmueﬂl 9% 100 | 4500
Y yse only one CN source per line Totals ’ i o0 ags @)
CN (weighted)= totalproduct - q&ce - 9q& . u q¥
’ se CN
total area o ’
Storm #1 Storm #2 Storm #3
FIBQUENCY vvvvvreescoeeervveeneesessssessissnsenn v | 2 IO |29 | So OO
Rainfall, P (24-N0UT) wevooveeerseeesseesscressns n |2.24 s.4] 429! 7.19 ]. 09
RUNOM, Q v seesisnsseseseneens in |30l %<7 |608]6.95 7.5
(Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4)

D-2 (210-VI-TR-55, Second Ed., June 1986)



Workshleef 2: Runoff curve number and ruanf

Project I By ! Date
Cobot Yarel Cosrhouse Reacuedions Imm (0/23/18
Location Checked Date
Sub et B Growe)d Area A DIC 1©/23/18
Check one: E Present D Developed
Soil name Cover description vt Area Product
and of
hydrologic CN x area
group o @ | Dacres
(cover type, treatment, and hydrologic condition; percent P o e [ Omi2
(appendix A) impervious; uncennected/connected impervious area ratio) ':; uS_u E) %
6"°Uj° ‘?)“C 6rc~u€l &7 100 | @700
v .
Use only one CN source per line Totals ’ IC)C) G700
CN (weighted) = totalproduct - ¢70 O - €7 : u
' se CN S7
total area oo 4
Storm #1 Storm #2 Storm #3
FTEQUENCY .vvvvvvseeeverevecrersssesssssssssssssseee v | 2 IO | 29 | SO 1 O
Rainfall, P (24-h0U") w.ovvevrevesereneereseesen in |224 | S.1] |£.29]7.i19 | 809
RUNOM, Q covvvvveesrerreccsnnnnnnscrinessnesencne n 1]1.48]2.67|4980|8.46 | 6.5Y
(Use P and CN with table 2-1, figure 2-1, or
equalions 2-3 and 2-4)

(210-VI-TR-55, Second Ed., June 1986)



Worksheet 2: Runoff curve number and runoff

Project By Date
Cobet Yord Grhouse Rercnen IMM 10/°22/18
Location Checked Date
subcdchvwst & Gravel Area 2 DIC lo/23/18
Check one: Present D Developed
Soil name Cover description N Area Product
and of
hydrologic CN x area
group o ? 3 | DOacres
(cover type, treatment, and hydrologic condition; percent Py o 2 | Omi?
(appendix A) impervious; unconnected/connected impervious area ratio) g ué_: UE? =%
Grovp R-C Growel &7 6o | §700
Y Use only one CN source per line Totals ’ OO G760
CN (weighted) = totalproduct = K700 - %7 ; Use CN I <7
total area 0o
Storm #1 Storm #2 Storm #3
FIEQUENCY ...vvvvvvevenrnenreenseeesnsseeesseesssseesesee yr 2 IO 125 | SO (OO
Rainfall, P (24-h0Ur) w.cucumnnnrivivcvvcomneennnnns in [R.241 8.1 |6.29] 7.19 €. 09
RUNOM, Q ovvvvveerrrnnnvessnerersenressnesnnen in | 1.45 | 3.67 |Y.%0 | 5.48 6.5Y
(Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4)

(210-VI-TR-55, Second Ed., June 1986)



D-2

Worksheet 2: Runoff curve number and runoff

Project By — Date
Cobet Yard Carhousc IMM 10:r23/(F
Location Checked Date
Zobedchmart D: Vegetoded Pres DIC o/ 23/ 18
Check one: g Present D Developed
Soil name Cover description N Area Product
and of
hydrologic CN x area
group o @ I | Cacres
{cover type, freatment, and hydrologic condition; percent % o 2 | Omi?
(appendix A) impervious; unconnected/connected impervious area ratio) g ,%” é’ 4%
6 roo R-C Brus"\ , ‘FCM(_ 62 joo | £3060
1/ .
Use only one CN source per line Totals ’ joo 53 o0
CN (weighted) = totalproduct - &3 o 62 . U 53
: se CN
total area 0O ’
Storm #1 Storm #2 Storm #3
FIEQUENCY vvvvrreevvveeeeeereesssssserssssnenssinons yr 2 j© |25 858G 100
Rainfall, P (24-h0UT) ...voovvvvve e in |2.24 | S.01 [ 629 21Y g.049
RUNOME, Q oo srisesssssasnissssisens in |o.sH| 1.6% [2.3%]| 2 .GH N ,7(1
{Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4)

(210-VI-TR-55, Second Ed., June 1986)



Worksheet 2: Runoff curve number and runoff

Project By Date
Lobet Yard  Cas hovse Rercuadion TIMM o/23/1%
Location Checked Date
Subedchmott E: Vegetded Preo 2 Jc o 231€
Check one: E Present D Developed
Soil name Cover description N Area Product
and of
hydrologic CN x area
group N @ 3 | Dacres
(cover type, treatment, and hydrologic condition; percent P o 2 | Omi
{appendix A) impervious; unconnected/connected impervious area ratio) g Ea E’ 5 %
6r0u/0 R-C Rrush, fur £3 oo | £360
YV yse only one CN source per line Totals ’ ’ e 63 e
CN (weighted) = totalproduct = 300 = 63 ; ,
' se CN 6D
total area loo »
Storm #1 Storm #2 Storm #3
FIEQUENCY ovvvvvvvererereseereeeeeeee s ssssnsssnsens v | 2 1O | 25| 5& 100
Rainfall, P (24-R0UT) .vooeererersceeesercs in [2.2415.1] (6291 72194 | .09
RUNOE, Q cveovcrenreereeensesenecesnsssssssisnnnns in .84 |.58 |2..3% 2.04 () .7"f
(Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4)

D-2

(210-VI-TR-55, Second Ed., June 1986)



Watershed Model Schematic

Hydraflow Hydrographs by Intelisolve v9.2

C

Legend
d. Origin

SCS Runoff
SCS Runoft
SCS Runoff
SCS Runoff
SCS Runoft
Combine
Combine
Combine

m=

m\:mmamm—-k

Description

A. Paved Ramp

B. Gravel Area 1

C. Gravel Area 2

D. Vegetated Area 1

E. Vegetated Area 2

Ramp and Gravel

All Gravel Area

Exist. Discharge to Channel

L

Project: Pre.gpw

Tuesday, Oct 23, 2018




2

Hydrograph Return Period Recap-

Hydraflow Hydrographs by Intelisolve v9.2

!

Hyd.| Hydrograph Inflow Peakolutflow(cfs) Hydrograph

No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff | - | - 0.262 | eweem- | e 0.416 0.514 0.588 | 0.662 | A.Paved Ramp

2 SCS Runoff | - | -eeeee- 0.656 | ------- | --eeee- 1.211 1.563 1.831 2.097 | B. Gravel Area 1

3 SCS Runoff | —---ee [ oo 1.643 | - e 3.033 | 3.915 | 4.585 | 5.252 | C. Gravel Area?2

4 SCS Runoff | ---eees [ cmeeeee 0.051 | ---momm | eeeeees 0.192 | 0.300 | 0.388 | 0.480 | D. Vegetated Area 1

5 SCS Runoff | =eees oo 0.115 | woeeeee | eeenes 0.435 0.680 | 0.880 1.088 | E. Vegetated Area 2

6 Combine 1,2, | e 0.916 | ==seee- | - 1.627 2.077 2.418 | 2.759 | Ramp and Gravel

7 Combine 3,6  f eeeeee- 2559 | - | emeee- 4.660 5.992 7.003 8.011 All Gravel Area

8 Combine 4,5, | - 0166 | -----mr | -eeeees 0.626 | 0.979 1.268 1.568 | Exist. Discharge to Channel

Proj. file: Pre.gpw Tuesday, Oct 23, 2018




Hydrograph Summary Report

3

Hydraflow Hydrographs by Intelisolve v9.2
{

|
Hyd.

|
Hydrograph

Hyd.| Hydrograph Peak Time | Timeto Inflow Maximum Total
No. type flow interval | peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.262 1 724 906 I S B A. Paved Ramp

2 SCS Runoff 0.656 1 725 2,027 I I I B. Gravel Area 1

3 SCS Runoff 1.643 1 725 5,078 o I B C. Gravel Area 2

4 SCS Runoff 0.051 1 726 213 R I I D. Vegetated Area 1

5 SCS Runoff 0.115 1 726 484 T E. Vegetated Area 2

6 Combine 0.916 1 725 2,934 1,2, | e e Ramp and Gravel

7 Combine 2.559 1 725 8,011 3,6 | e | e All Gravel Area

8 Combine 0.166 1 726 697 4,5, | e | e Exist. Discharge to Channel

Pre.gpw

Return Period: 2 Year

Tuesday, Oct 23, 2018




Hydrograph Report

Hydraflow Hydrographs by Intelisolve VP.Q

Hyd. No. 1
A. Paved Ramp

TuesdTy, Oct 23, 2018

Hydrograph type = SCS Runoff Peak discharge = 0.262 cfs
Storm frequency = 2 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 906 cuft
Drainage area = 0.081 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = 0O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 3.24in Distribution = Type i

Storm duration = 24 hrs Shape factor = 484

A. Paved Ramp

Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 k 0.05
0.00 ———— = -~ 0.00

0 1200 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

= Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 : Tuesday, 901 23,2018
Hyd. No. 2

B. Gravel Area 1

Hydrograph type = SCS Runoff Peak discharge = 0.656 cfs

Storm frequency = 2yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 2,027 cuft
Drainage area = 0.278 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 3.24 in Distribution = Type lil

Storm duration = 24 hrs Shape factor = 484

B. Gravel Area 1

Q (cfs) Hyd. No. 2 -- 2 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10
0.00 - 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 2



Hydrograph Report

Hydraflow|Hydrographs by Intelisolve v9.2 Tuesday, Oct 23, 2018
Hyd. No. 3
C. Gravel Area 2
Hydrograph type = SCS Runoff Peak discharge = 1.643 cfs
Storm frequency = 2 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 5,078 cuft
Drainage area = 0.696 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 3.24in Distribution = Type Ili
Storm duration = 24 hrs Shape factor = 484
C. Gravel Area 2

Q (cfs) Hyd. No. 3 -- 2 Year Q (cfs)

2.00 — . 2.00

| z
|E
f
1.00 1.00
0.00 """) 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs by IntFIisolve v9.2

Hyd. No. 4
D. Vegetated Area 1

Tuesday, Oct 23, 2018 |

Hydrograph type = SCS Runoff Peak discharge = 0.051 cfs

Storm frequency = 2 yrs Time to peak = 726 min

Time interval =1 min Hyd. volume = 213 cuft

Drainage area = 0.106 ac Curve number = 63

Basin Slope = 0.0 % Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 3.24in Distribution = Type Ili

Storm duration = 24 hrs Shape factor = 484

D. Vegetated Area 1

Q (cfs) Hyd. No. 4 -- 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 \\ 0.01
0.00 u = . 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday.| Oct 23, 2018

Hyd. No. 5

E. Vegetated Area 2

Hydrograph type = SCS Runoff Peak discharge = 0.115cfs

Storm frequency = 2 yrs Time to peak = 726 min

Time interval = 1 min Hyd. volume = 484 cuft

Drainage area = 0.241 ac Curve number = 63

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 3.24in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

E. Vegetated Area 2

Q (cfs) Hyd. No. 5 -- 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 \ 0.10
0.05 0.05
0.00 1 e e e ().00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
=== Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2 | Tuesday, Oct 23, 2018
Hyd. No. 6

Ramp and Gravel

Hydrograph type = Combine Peak discharge = 0.916 cfs

Storm frequency = 2 yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 2,934 cuft

Inflow hyds. =1,2 Contrib. drain. area= 0.358 ac

Ramp and Gravel

Q (cfs) Hyd. No. 6 -- 2 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10
0.00 gé b—,_ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
w== Hyd NoO. 6 s Hyd NoO. 1 == Hyd No. 2



Hydrograph Report

10

Hydraflow Hydrographs by Intelisolve v8.2 |

Hyd. No. 7
All Gravel Area

Tuesday, Oct 23, 2018

Hydrograph type = Combine Peak discharge = 2.559 cfs
Storm frequency = 2 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 8,011 cuft
Inflow hyds. = 3,6 Contrib. drain. area= 0.696 ac
All Gravel Area
Q (cfs) Hyd. No. 7 -- 2 Year Q (cfs)
3.00 2 - 3.00
2.00 2.00
|
L
L
1.00 1.00
|
0.00 MW 0.00
0 120 240 360 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
s Hyd No. 7 === Hyd No. 3 === Hyd No. 6
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Hydrograph Report

Hydraflovf Hydrographs by Intelisolve v9.2 Tuesday, Oct 23, 2018
Hyd. No. 8

Exist. Discharge to Channel

Hydrograph type = Combine Peak discharge = 0.166 cfs

Storm frequency = 2 yrs Time to peak = 726 min

Time interval = 1 min Hyd. volume = 697 cuft
Inflow hyds. = 4,5 Contrib. drain. area= 0.347 ac

Exist. Discharge to Channel

Q (cfs) Hyd. No. 8 -- 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 - 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 M_ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
s==== Hyd NoO. 8 s Hyd NoO. 4 === Hyd No. 5
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Hyd rog raph S u m ma ry Repo rtJ Hydraflow Hydrographs by Intelisolv? v9.2
Hyd.| Hydrograph Peak Time | Timeto Hyd. lrl1flow Maximum Total Hydrograph |
No. type flow interval{ peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.416 1 724 1,468 B e A. Paved Ramp

2 SCS Runoft 1.211 1 724 3,816 e R T B. Gravel Area 1

3 SCS Runoff 3.033 1 724 9,558 e e C. Gravel Area 2

4 SCS Runoff 0.192 1 725 627 - | e - D. Vegetated Area 1

5 SCS Runoff 0.435 1 725 1,422 e R IR E. Vegetated Area 2

6 Combine 1.627 1 724 5,285 1,2, | e e Ramp and Gravel

7 Combine 4.660 1 724 14,842 3,6 [ e e All Gravel Area

8 Combine 0.626 1 725 2,048 4,5, | - | - Exist. Discharge to Channel

Pre.gpw Return Period: 10 Year Tuesday, Oct 23, 2018
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Tuesda*. Oct 23, 2018

Hyd. No. 1

A. Paved Ramp

Hydrograph type = SCS Runoff Peak discharge = 0.416 cfs

Storm frequency = 10yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 1,468 cuft

Drainage area = 0.081 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 5.11in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

A. Paved Ramp

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 l\ 0.05
0.00 — = 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

mee Hyd No. 1



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Tuesday, Oct 23, 2018

Hyd. No. 2
B. Gravel Area 1
Hydrograph type = SCS Runoff Peak discharge = 1.211 cfs
Storm frequency = 10yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 3,816 cuft
Drainage area = 0.278 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 5.11in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
B. Gravel Area 1
Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)
2.00 2.00
{
l
l
q
1.00 : 1.00
0.00 -~ 0.00
0 120 240 360 600 720 840 960 1080 1200 1320 1440
Time (min)

s Hyd No. 2



Hydrograph Report
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Hydraflow Hydrographs by |ntelisolve v8.2

Hyd. No. 3
C. Gravel Area 2

Tuesday, Oct 23,| 2018

Hydrograph type = SCS Runoff Peak discharge = 3.033 cfs
Storm frequency = 10yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 9,558 cuft
Drainage area = 0.696 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 5.11in Distribution = Type il
Storm duration = 24 hrs Shape factor = 484
C. Gravel Area 2
Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs)
4.00 ( l 4.00
}‘ |
3.00 4—1 3.00
[
|
|
2.00 + 2.00
1
l
1
1.00 1.00
0.00 — = 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

=== Hyd No. 3



Hydrograph Report

16

Hydraflow i—1ydrographs by Intelis?lve v9.2

Tuesday, Oct 23, 2018

Hyd. No. 4

D. Vegetated Area 1

Hydrograph type = SCS Runoff Peak discharge = 0.192 cfs

Storm frequency = 10 yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 627 cuft

Drainage area = 0.106 ac Curve number = 63

Basin Slope = 0.0% Hydraulic length = 0O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 5.11in Distribution = Type lli

Storm duration = 24 hrs Shape factor = 484

D. Vegetated Area 1

Q (cfs) Hyd. No. 4 -- 10 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 \ 0.10
0.05 k 0.05
0.00 — *42~—— 0.00

0 120 240

=== Hyd No. 4

360 480 600 720 840

960 1080 1200 1320 1440 1560
Time (min)
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| Hydraflow Hydrographs by Intelisolvg v9.2

Hyd. No. 5
E. Vegetated Area 2

Tuesday, Oct 23, 2018 |

Hydrograph type = SCS Runoff Peak discharge = 0.435 cfs
Storm frequency = 10 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 1,422 cuft
Drainage area = 0.241 ac Curve number = 63
Basin Slope = 00% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 5.11in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
E. Vegetated Area 2
Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 \ 0.05
N
J \;
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

=== Hyd No. 5

Time (min)
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Hydraflow Hydrographs by intelisolve v9.2

Hyd. No. 6
Ramp and Gravel

Tuesday, Qct 23, 2018

Hydrograph type = Combine Peak discharge = 1.627 cfs
Storm frequency = 10yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 5,285 cuft
Inflow hyds. =12 Contrib. drain. area= 0.358 ac
Ramp and Gravel
Q (cfs) Hyd. No. 6 -- 10 Year Q (cfs)
2.00 -; 2.00
L
] !
| |
l
1.00 1.00
0.00 - — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)
=== Hyd No. 6 w=== Hyd NoO. 1 === Hyd No. 2
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Hydrograph Report

Hydraflcrw Hydrographs by Intelisolve v9.2 | Tuesday, Oct 23, 2018
Hyd. No. 7
All Gravel Area
Hydrograph type = Combine Peak discharge = = 4.660 cfs
Storm frequency = 10 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 14,842 cuft
Inflow hyds. = 3,6 Contrib. drain. area= 0.696 ac
All Gravel Area
Q (cs) Hyd. No. 7 -- 10 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 T 3.00
| |
l f
" |
‘- !
2.00 - , 2.00
1.00 1.00
0.00 & 0.00

840 960 1080 1200 1320 1440
Time (min)

0 120 240 360 480 600

w= Hyd No. 7 === Hyd No. 3 === Hyd No. 6
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 | Tupsday, Oct 23, 2018
Hyd. No. 8

Exist. Discharge to Channel

Hydrograph type = Combine Peak discharge = 0.626 cfs
Storm frequency = 10 yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 2,048 cuft
Inflow hyds. = 4,5 Contrib. drain. area= 0.347 ac

Exist. Discharge to Channel

Q (cfs) Hyd. No. 8 -- 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10
0.00 &__ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
w== Hyd No. 8 === Hyd No. 4 == Hyd No. 5
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Hydraflow Hydrographs by Intelisolve v9.2

Hydrograph Summary Report

f l
Hyd.| Hydrograph Peak Time | Timeto | Hyd. Inflow Maximum Total Hydrograph

No. type flow interval | peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoft 0.514 1 724 1,824 N B A. Paved Ramp

2 SCS Runoff 1.563 1 724 4,985 e N e B. Gravel Area 1

3 SCS Runoff 3.915 1 724 12,485 e e C. Gravel Area 2

4 SCS Runoff 0.300 1 725 945 e I B D. Vegetated Area 1

5 SCS Runoff 0.680 1 725 2,144 e B T IRt E. Vegetated Area 2

6 Combine 2.077 1 724 6,808 1,2, | e | e Ramp and Gravel

7 Combine 5.992 1 724 19,293 3,6 | e | e All Gravel Area

8 Combine 0.979 1 725 3,089 4,5, | e | e Exist. Discharge to Channel

Pre.gpw Return Period: 25 Year Tuesday, Oct 23, 2018
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Hydrograph Report

Hydraflow Hydrographg by Intelisolve v9.2 Tuesday, Oct 23, 2018|
Hyd. No. 1

A. Paved Ramp

Hydrograph type = SCS Runoff Peak discharge = 0.514 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 1,824 cuft
Drainage area = 0.081 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 6.29in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

A. Paved Ramp

Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10
0.00 - ~ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

=== Hyd No. 1
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Hydraflow Hydrographs bY Intelisolve v9.2

Hyd. No. 2
B. Gravel Area 1

Tuesday, Oct 23, 2018

Hydrograph type = SCS Runoff Peak discharge = 1.563 cfs
Storm frequency = 25yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 4,985 cuft
Drainage area = 0.278 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = O ft
Te method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 6.29in Distribution = Type lli
Storm duration = 24 hrs Shape factor = 484
B. Gravel Area 1
Q (cfs) Hyd. No. 2 -- 25 Year Q (cfs)
2.00 2.00
1.00 ! 1.00
0.00 "] = (.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 2
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2| | Tuesday, Oct 23, 20?8
Hyd. No. 3
C. Gravel Area 2
Hydrograph type = SCS Runoff Peak discharge = 3.915cfs
Storm frequency = 25yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 12,485 cuft
Drainage area = 0.696 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 6.29in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
C. Gravel Area 2
Q (cfs) Hyd. No. 3 -- 25 Year Q (cfs)
4.00 ] , 4.00
|
3.00 3.00
2.00 2.00
1.00 1.00
0.00 : —| 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

s Hyd No. 3
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Oct 23, 2018 |

Hyd. No. 4

D. Vegetated Area 1

Hydrograph type = SCS Runoff Peak discharge = 0.300 cfs

Storm frequency = 25yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 945 cuft

Drainage area = 0.106 ac Curve number = 63

Basin Slope = 0.0 % Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 6.291in Distribution = Type il

Storm duration = 24 hrs Shape factor = 484

D. Vegetated Area 1

Q (cfs) Hyd. No. 4 -- 25 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 4
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Hydraflow Hyglrographs by Intelisolve v9,2

Tuesday, Oct 23, 2018

Hyd. No. 5

E. Vegetated Area 2

Hydrograph type = SCS Runoff Peak discharge = 0.680 cfs

Storm frequency = 25yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 2,144 cuft

Drainage area = 0.241 ac Curve number = 63

Basin Slope = 0.0% Hydraulic length = 0O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 6.291in Distribution = Type llI

Storm duration = 24 hrs Shape factor = 484

E. Vegetated Area 2

Q (cfs) Hyd. No. 5 -- 25 Year Q(cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 J \ 0.10
0.00 0.00

0 120 240

=== Hyd No. 5

360 480

600 720

840

960 1080 1200 1320 1440 1560
Time (min)



Hydrograph Report

27

‘—Iydraflow Hydrographs by Intelisolve v9.2 |

Tuesday, Oct 23, 2018

Hyd. No. 6
Ramp and Gravel
Hydrograph type = Combine Peak discharge = 2.077 cfs
Storm frequency = 25yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 6,808 cuft
Inflow hyds. =1,2 Contrib. drain. area= 0.358 ac
Ramp and Gravel
Q (cfs) Hyd. No. 6 -- 25 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)
== Hyd NoO. 6 s Hyd NO. 1 = Hyd No. 2
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Oat 23, 2018
Hyd. No. 7
All Gravel Area
Hydrograph type = Combine Peak discharge = 5.992 cfs
Storm frequency = 25 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 19,293 cuft
Inflow hyds. = 3,6 Contrib. drain. area= 0.696 ac
All Gravel Area
Q (cfs) Hyd. No. 7 -- 25 Year Q (cfs)
6.00 + 1 6.00
|
|
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Time (min)
e Hyd NoO. 7 wes Hyd NoO. 3 s=— Hyd No0. 6
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Hydrograph Report

Hydraflow HydTographs by Intelisolve v9.2 | Tuesday, Oct 23, 2018
Hyd. No. 8

Exist. Discharge to Channel

Hydrograph type = Combine Peak discharge = 0.979 cfs
Storm frequency = 25 yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 3,089 cuft
Inflow hyds. =45 Contrib. drain. area= 0.347 ac

Exist. Discharge to Channel

Q (cfs) Hyd. No. 8 -- 25 Year Q (cfs)
1.00 | 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10

§
0.00 M- 0.00

960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 8 == Hyd No. 4 m==== Hyd No. 5
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Hydraflow Hydrographs by Intelisolve v9.2

[
Hydrograph

I

Hydrogral)h

Hyd. Peak Time | Timeto Hyd. Inflow Maximum Total
No. type flow interval | peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.588 1 724 2,095 R = B A. Paved Ramp

2 SCS Runoff 1.831 1 724 5,887 B e B B. Gravel Area 1

3 SCS Runoff 4,585 1 724 14,744 B B C. Gravel Area 2

4 SCS Runoff 0.388 1 725 1,208 T e B D. Vegetated Area 1

5 SCS Runoff 0.880 1 725 2,740 e T I E. Vegetated Area 2

6 Combine 2.418 1 724 7,982 1,2, | e | e Ramp and Gravel

7 Combine 7.003 1 724 22,726 3,6 | e | e All Gravel Area

8 Combine 1.268 1 725 3,948 4,5, | e | e Exist. Discharge to Channel

Pre.gpw

Return Period: 50 Year

Tuesday, Oct 23, 2018
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Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Oct 23, 20118

Hyd. No. 1

A. Paved Ramp

Hydrograph type = SCS Runoff Peak discharge = 0.588 cfs

Storm frequency = 50 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 2,095 cuft

Drainage area = 0.081 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 7.191in Distribution = Type lli

Storm duration = 24 hrs Shape factor = 484

A. Paved Ramp

Q (cfs) Hyd. No. 1 -- 50 Year Q(cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10
0.00 — ==l ().00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 1
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Hydraflow Hydrographs by In‘elisolve v9.2 |

Tuestiay, Oct 23, 2018

Hyd. No. 2
B. Gravel Area 1
Hydrograph type = SCS Runoff Peak discharge = 1.831 cfs
Storm frequency = 50 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 5,887 cuft
Drainage area = 0.278 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 7.19in Distribution = Type lli
Storm duration = 24 hrs Shape factor = 484
B. Gravel Area 1
Q (cfs) Hyd. No. 2 -- 50 Year Q (cfs)
2.00 2.00
1.00 1.00
|
0.00 —"| 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

s===m Hyd No. 2
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Hydraflow Hydrographs by intelisolve v4.2 ' Tuesday, Oct 23, 2018
Hyd. No. 3
C. Gravel Area 2
Hydrograph type = SCS Runoff Peak discharge = 4.585 cfs
Storm frequency = 50 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 14,744 cuft
Drainage area = 0.696 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 7.191in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
C. Gravel Area 2
Q {cfs) Hyd. No. 3 -- 50 Year Q (cfs)
5.00 5.00
i
4.00 4.00
3.00 3.00
2.00 ’ 2.00
1.00 1.00
) K\
0.00 ] 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

=== Hyd No. 3
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Hydrograph Report

\-Iydraflow Hydrographs by Intelisolve v9.2 | Tuesday, Oct 23, 2018

Hyd. No. 4

D. Vegetated Area 1

Hydrograph type = SCS Runoff Peak discharge = 0.388 cfs

Storm frequency = 50 yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 1,208 cuft

Drainage area = 0.106 ac Curve number = 63

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 7.19in Distribution = Type lil

Storm duration = 24 hrs Shape factor = 484

D. Vegetated Area 1

Q (cfs) Hyd. No. 4 -- 50 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 l\ 0.05
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

—— Hyd No. 4
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Hydrograph Report

Hycﬁraflow ‘-lydrographs by Intelisolve v9.2 | Tuesday, Oct 23, 2018

Hyd. No. 5

E. Vegetated Area 2

Hydrograph type = SCS Runoff Peak discharge = 0.880 cfs

Storm frequency = 50 yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 2,740 cuft

Drainage area = 0.241 ac Curve number = 63

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 7.19in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

E. Vegetated Area 2

Q (cfs) Hyd. No. 5 -- 50 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 \ 0.10

N
T~
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 5
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 | Tuesday, Oct 23, 2018
Hyd. No. 6
Ramp and Gravel
Hydrograph type = Combine Peak discharge = 2.418 cfs
Storm frequency = 50 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 7,982 cuft
Inflow hyds. =1,2 Contrib. drain. area= 0.358 ac
Ramp and Gravel
Q (cfs) Hyd. No. 6 -- 50 Year Q (cfs)
3.00 1 3.00
;
'r
2.00 2.00
1'
1.00 1190
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Tyesday, bct 23,2018
Hyd. No. 7
All Gravel Area
Hydrograph type = Combine Peak discharge = 7.003 cfs
Storm frequency = 50 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 22,726 cuft
Inflow hyds. = 3,6 Contrib. drain. area= 0.696 ac
All Gravel Area
Q (cfs) Hyd. No. 7 -- 50 Year Q (cfs)
8.00 T 8.00
6.00 — 6.00
|
i
4.00 4.00
2.00 2.00
0.00 % 0.00

840 960 1080 1200 1320 1440
Time (min)
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 8

Exist. Discharge to Channel

Tuesday, Oct 23, 2018

Hydrograph type = Combine Peak discharge = 1.268 cfs
Storm frequency = 50 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 3,948 cuft
Inflow hyds. =45 Contrib. drain. area= 0.347 ac
Exist. Discharge to Channel
Q (cfs) Hyd. No. 8 -- 50 Year Q (cfs)
2.00 — 2.00
1.00 1.00
0.00 M,‘ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
=== Hyd No. 8 = Hyd No. 4 === Hyd No. 5
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Hydraflow Hydrographs by Intelisolve v9.2

|
Total

Hyd.| Hydrograph Peak Time | Time to Hyd. Inflow Maximum Hydrograph
No. type flow interval | peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 | SCS Runoff | 0.662 1 724 2,366 e [ — A. Paved Ramp

2 SCS Runoff 2.097 1 724 6,796 B e B. Gravel Area 1

3 SCS Runoff 5.252 1 724 17,020 T e C. Gravel Area 2

4 SCS Runoff 0.480 1 725 1,484 R I I D. Vegetated Area 1

5 SCS Runoff 1.088 1 725 3,367 B I E. Vegetated Area 2

6 Combine 2.759 1 724 9,162 1,2, | e | e Ramp and Gravel

7 Combine 8.011 1 724 26,182 3,6 | e eeee- All Gravel Area

8 Combine 1.568 1 725 4,851 4,5 | e e Exist. Discharge to Channel

Pre.gpw

Return Period: 100 Year

Tuesday, Oct 23, 2018
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Hydrograph Report

Hydraflow Hy#rographs by Intelisolve v9.2 Tuesday, Oct 23f 2018
Hyd. No. 1

A. Paved Ramp

Hydrograph type = SCS Runoff Peak discharge = 0.662 cfs
Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 2,366 cuft
Drainage area = 0.081 ac Curve number = 98

Basin Slope = 0.0 % Hydraulic length = Oft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 8.091in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

A. Paved Ramp

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10
0.00 4;» ——————0.00

0 1200 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

e Hyd No. 1
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Hydraflow Hydrographs by Intelisolve v9.2

Tuesday, Oct 23, 2018

Hyd. No. 2
B. Gravel Area 1
Hydrograph type = SCS Runoff Peak discharge = 2.097 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 6,796 cuft
Drainage area = 0.278 ac Curve number = 87
Basin Slope = 0.0 % Hydraulic length = 0O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 8.09in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
B. Gravel Area 1
Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
3.00 3.00
|
;’
2.00 2.00
1.00 1.00
J k"-—._._
0.00 ——— e (.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 2
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 3
C. Gravel Area 2

Tuesdy, Oct 23, 2018

Hydrograph type = SCS Runoff Peak discharge = 5.252 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 17,020 cuft
Drainage area = 0.696 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 8.09in Distribution = Type lli
Storm duration = 24 hrs Shape factor = 484
C. Gravel Area 2
Qcts) Hyd. No. 3 -- 100 Year Qcts)
6.00 T 6.00
|
|
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 k 1.00
0.00 —] == 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

=== Hyd No. 3
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Hydraflow Hydrographs by Intelisolve v%#

Tuesday, Oct 23, 2018

Hyd. No. 4

D. Vegetated Area 1

Hydrograph type = SCS Runoff Peak discharge = 0.480 cfs
Storm frequency = 100 yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 1,484 cuft
Drainage area = 0.106 ac Curve number = 63

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 8.09in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

D. Vegetated Area 1

Q (cfs) Hyd. No. 4 -- 100 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 \ 0.05

N
\‘

0.00 0.00

0 120 240

= Hyd NO. 4

360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)



44

Hydrograph Report

Hydrafl?w Hydrographs by Intelisolve v9.2 Tuesday, Oct 23, 2018
Hyd. No. 5
E. Vegetated Area 2
Hydrograph type = SCS Runoff Peak discharge = 1.088 cfs
Storm frequency = 100 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 3,367 cuft
Drainage area = 0.241 ac Curve number = 63
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 8.09 in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
E. Vegetated Area 2
Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)
2.00 2.00
|
1.00 1.00
| K
! e ——
0.00 - o 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e==m= Hyd No. 5
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Hydraflow Wdrographs by Intelisolve v9.2

Hyd. No. 6

Ramp and Gravel

Tuesday, Oct 23, 2018

Hydrograph type = Combine Peak discharge = 2.759 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 9,162 cuft
Inflow hyds. =1,2 Contrib. drain. area= 0.358 ac
Ramp and Gravel
Q (cfs) Hyd. No. 6 -- 100 Year Q (cfs)
3.00 3.00
2.00 2.00
|
[
1.00 1.00
|
0.00 0.00

960 1080 1200 1320 1440
Time (min)
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Tuesgay, Oct 23, 2018 |
Hyd. No. 7
All Gravel Area
Hydrograph type = Combine Peak discharge = 8.011 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 26,182 cuft
Inflow hyds. = 3,6 Contrib. drain. area= 0.696 ac
All Gravel Area
Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
10.00 — 10.00
L
|
8.00 ! 8.00
-. r
| |
L
1
6.00 6.00
1_
4.00 +— 4.00
1,
2.00 2.00
0.00 l %L 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Time (min)
=== Hyd No. 7 e Hyd No. 3 === Hyd No. 6
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Hyd. No. 8

Exist. Discharge to Channel

| Tuesday, Oct 23, 2018 |

Hydrograph type = Combine Peak discharge = 1.568 cfs
Storm frequency = 100 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 4,851 cuft
Inflow hyds. =4,5 Contrib. drain. area= 0.347 ac
Exist. Discharge to Channel

Q (Ei5) Hyd. No. 8 -- 100 Year Q (cfs)

2.00 2.00

1.00 1.00

j

840 960 1080 1200 1320 1440 1560

Time (min)
=== Hyd No. 8 e Hyd No. 4 === Hyd No. 5



HYDRAFLOW HYDROGRAPHS
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Worklsheet 2: Runoff curve number and rupoff

Project | By ! Date
Cobet Yarch Corhovse Rencoedions JIMMN Ie/23/1%
Location Checked Date
Sobeedchwil A Poweck Romp 0/23/1%
Check one: ] Present 4 Developed
Soil name Cover description N Area Product
and of
hydrologic CN x area
group o @ 3 1 Dacres
(cover type, treatment, and hydrologic condition; percent P o 2 {omi2
{appendix A) impervious; unconnected/connected impervious area ratio) E u?g_: é 53 %
Grovp B-C | Paved g oo | 4%CO
1 Use only one CN source per line Totals ’ joo qeso O
- - fotal product _ 1€ 6O 4 :
CN (weighted) = p - 4% 9 " UseCNED o
total area [0O
Storm #1 Storm #2 Storm #3
FIBQUENCY vvvvvveceeoermvecssensersrssessensnssseneen | 2 1O | 25| &© | OO
Rainfall, P (24-h0UT) ...oovcevcercrcerscsreennn in |2.24| 5.0 [g.29 | 7.19 3.09
RUNOM, Q oo sereerereessssesssess in [3.0l 4.7 |6.058] 6.95 7.5
(Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4)

(210-VI-TR-55, Second Ed., June 1986)



Worksheet 2: Runoff curve numberland runoff

Project éy Date
CaboY Yord Coshoose Renouodiens IMM o223/
Location Checked Date
sobeadchmary B Poedd Area, 4 DIC la23/1%
Check one: [ present Iz Developed
Soil name Cover description N Y Area Product
and of
hydrologic CN x area
group o @ 3 | DOacres
(cover type, treatment, and hydrologic condition; percent P o 2 | Omi?
(appendix A} impervious; unconnected/connected impervious area ratio) ;—% E’ UE_” & %
Grovp B-C | Dayed a% 45451 43s4. |
Growp BrC | Growel <7 4,65 | 34585
kY] i
Use only one CN source per line Totals . %) 0\7%%
CN (weighted) = totalproduct = 947Y94.95 - 97.50 ; U
se CN 7. 50
total area 0O ’ 9
Storm #1 Storm #2 Storm #3
FIBQUENCY w.vvvvversevemsessrsssssersssserssssnnseeee yr 2 IO |25 | S© | OO
Rainfall, P (24-h0UT) ..evoevverercereeesrese in |2.24 | 9.4 [£.29] 7-1a4| &.04
ST o O in [2.4%] Y.&] | 5.99|6.89 | 7.79
{Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4)

D-2

(210-VI-TR-55, Second Ed., June 1986)



Worksheet 2: Runoff curve qumber and runoff

Project

equations 2-3 and 2-4)

! By Date !
Cobo¥ Yasch Coshoost Renoucdions|  IMM l0/23/1%
Location Checked Date
Schd}cL\N\DJ\JY C: DOMCA Aren 2 DsC 10/23/18
Check one: D Present [Zl Developed
Soil name Cover description oN Y Area Product
and of
hydrologic CN x area
group o iy | Dacres
{cover type, treatment, and hydrologic condition; percent P o g o mi2
(appendix A) impervious; unconnected/connected impervious area ratio) E é 2 |la%
Growp BC | Powerd q% 9e3 | 4633 .4
éroup R-C Grawvel <7 .70 1Y47.9
Y Use only one CN source per line Totals . oo aQ7%l->
ON (weighted) = totalproduct - 947%l.3 - 47.% ; 97.%
se CN 7.
total area foo ’
Storm #1 Storm #2 Storm #3
FIBQUENCY wvvvvvvereevevrsevssmssenneressssssmsnsens yr 2 JO | 28| SO O
Rainfall, P (24-h0U") covevevercereesrrsseen in |24 S0 (6291714 €.09
RUNOME, Q oo srcsssessssssssssseane in 12.9%5|4Y.¢5 |6.631£.9> | 7.83
(Use P and CN with table 2-1, figure 2-1, or

D-2

(210-VI-TR-55, Second Ed., June 1986)



Worksheet 2: Runoff curve number and runoff

|

Project I By Date l
CQ‘QO‘\‘ Ywd Co.rl\oucao D\-eJ\,c;uat}nm\s IMM 16723718
Location Checked Date
cobeFehmut D: Uegetoded Pread DIC lo/23/18
Check one: D Present Zl Developed
Soil L cN Y Product
Olfname Cover description Area
and of
hydrologic CN x area
group o @ 3 | Oacres
(cover type, treatment, and hydrologic condition; percent P o 2 | Omi?
(appendix A) impervious; unconnected/connected impervious area ratio) 'Z-?, uE_u L‘Ci_'n 5%
Grc,up R~C Rrosh, Feur 63 joo | 6200
Y Use only one GN source per line Totals ' / GO 63 OO
CN (weighted) = totalproduct - £330  =_63 ST
: se CN &
total area oo » 3
Storm #1 Storm #2 Storm #3
FIBQUENCY ..vvvveveeesssssessssssenssisssneresesenes v | 2 o |25 ] SO | OO
Rainfall, P (24-h0U1) .covrrerrsrrrcre n | 324l 8.1] [6.29] 7.19 | € 09
RUNOM, Q oo esess s csinenns n |o.edl .38 (228 3.04 | .74
{Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4)

D-2 (210-VI-TR-55, Second

Ed., June 1986)



Worksheet 2: IRunoff curve number and runoff

|
Project ' By I Date
Cobo™t Yoroh Cashoose Rerouadions JIMMN lor23/1%
Location Checked Date
Sobecehmot B: Uegetoded Arec 2 DIC 0 23/18
Check one: D Present B Developed
Soil name Cover description N Y Area Product
and of
hydrologic CN x area
group - < J | Dacres
(cover type, treatment, and hydrologic condition; percent Py o g | Omi?
(appendix A) impervious; unconnected/connected impervious area ratio) E uaf’ E_'_» 5%
6\"0U,3 R-C Bfusl'\, Faur 63 loo | 600
Y yse only one CN source per line Totals ’ ICJO 6300
CN (weighted) = totalproduct - 30O - 83 . U 5
se CN 3
total area loo »
Storm #1 Storm #2 Storm #3
FIEQUENCY ooovvvverreseevvreneemsssnsssseresseriene v | 2 IO 125 ] s0 OO
Rainfall, P (24-h0UT) ...oovvvevervnsccnererrnseee in |24 8.4 |g2a] 719 % 09
RUNOM, Q oo n |6.64| 1.5% |2.3%]2.04 | 3.7Y
(Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4)

D-2 (210-VI-TR-55, Second Ed., June 1986)



Worksheet 2: Runoff curve number and ruanf

Project ' By ' Date
Cabet Yord Carhoose Rencvuadiens IMM lor23/18
Location Checked Date
SubcodehiAt Fi Stony Swole RIC 1023 /18
Check one: D Present B Developed
Soil name Cover description cN Y Area Product
and of
hydrologic CN x area
group N 2 Y 1Dacres
(cover type, treatment, and hydrologic condition; percent P o e {omi2
{appendix A) impervious; unconnected/connected impervious area ratio) "_33 é’ Ev 52.%
ét‘c)up R~C Gravel %7 160 | €700
Y Use only one CN source per line Totals ’ OO 700
i - total product - - % .
CN (weighted) = _totalp - %8700 = %7 ;  secCN » | s7
total area JOO
Storm #1 Storm #2 Storm #3
FIBQUENCY vovvvvveerreevvenrecsemsecssnsssssseseenss v | 2 O |25 | SO OO
Rainfall, P (24-N0UT) w.ooeeevveercceensrrscens in [324y|{6.1 |6.29! 7.19 | €.00Q
RUNOM, Q oo ceees in [ }).a48{3.67 |4.%0 5.454 £.54
(Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4)

(210-VI-TR-55, Second Ed., June 1986)



lWorkshee’c 2: Runoff curve number arl1d runoff

I*’roject By | Date
lobet Yash CLorhoose Rencusdions IMM 16/ 23/ |§
Location . Checked Date
Sobcodchmaat & Store Sunle N 16y 23718
Check one: LI Present & Developed
Soil name Cover description N Area Product
and of
hydrologic CN x area
group v ? 3 | acres
{cover type, treatment, and hydrologic condition; percent P o 2 [ Omi?
(appendix A) impervious; unconnected/connected impervious area ratio) E’, uEZ" L?j X %
Grou/o R-C 6[‘0&-6\ <7 1o | §700
Y yse only one CN source per line Totals ' iO0 & 700
CN (weighted) = totalproduct = 700 - %7 Use CN I <7
total area /OO
Storm #1 Storm #2 Storm #3
FIBQUENCY vvvvreeecevsvessssrmseseressssessnssssneen v | 2 o 25 | SO OO
Rainfall, P (24-h0UT) v n |=24| S0 |&29| 214 | % QY
=TT A J in | ].a5| 2.67|4.90 5.6 | &.5Y
(Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4)

D-2 (210-VI-TR-55, Second Ed., June 1986)



Worksheet 2: Runoff curve number and runoff

Project ! By Date
Cobot Yotk Coashooe Rensuadions I MM Y23, 18
Location Checked Date
Su(>¢ech'\MUf\‘ H-’ Sthone Seale/ Growel DIC jorz23/1g
Check one: D Present |X Developed
Soil name int cN Y Product
Cover description Area
and of
hydrologic CN x area
group o @ I | Oacres
(cover type, treatment, and hydrologic condition; percent PN © 2 [ Ogmi?
{appendix A) impervious; unconnected/connected impervious area ratio) g u§_> ug_n 2%
Y yse only one CN source per line Totals ’ (o0 % 700
CN (weighted) = totalproduct - < 7c@ =S7 5 oy <
: se CN /
total area 100 »
Storm #1 Storm #2 Storm #3
FIEQUENCY ..vovvvrrevscsescerssseamsmmsssssssesosssssies v | 2 IO |25 | &0 ]OO
Rainfall, P (24-0UT) .....oveevesrecroresssceeis in [2.24 | &.1] [&24] 7.19 g 09
T e n {1.45{3.67 |[4%s0| S¢6 | 56.9Y
(Use P and CN with fable 2-1, figure 2-1, or
equations 2-3 and 2-4)

(210-VI-TR-55, Second Ed., June 1986)



Watershed Model Schematic

Hydraflow Hydrographs by Intelisolve v9.2

~
®
1
=1
Q.

Legend
d. Origin Description

SCS Runoff A. Paved Ramp

SCS Runoff B. Paved Area 1

SCS Runoff C. Paved/Gravel Area
SCS Runoff D. Vegetated Area 1

SCS Runoff E. Vegetated Area 2

SCS Runoff F. Stone Swale 1

SCS Runoff G. Stone Swale 2

SCS Runoff H. Swale/gravel

Combine Paved Area 1 and Swale
Combine Paved Area 2 and Swales
Combine Discharge to Channel
Combine Impervious Areas and Swales
Reservoir Total Storage

X

cooo\lcnu-nhmm—xk

_-_ -t 1 s
w N = o

Project: Post.gpw Tuesday, Oct 23, 2018




2
Hydrograph Return Period Recap

Hydraflow Hydrographs by Intelisolve v9.2

Hyd.| Hydrograph | Inflow I Peak Outflow (cfs) Hydrograph

No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff | -=----- | - 0.262 | ------- | memeee 0.416 0.514 0.588 0.662 | A.Paved Ramp

2 SCS Runoff | == | eeeeme- 0.737 | e | e 1.182 1.461 1.673 1.885 | B. PavedArea 1

3 SCS Runoff | =-eeree [ eeeees 1.820 | wemm | - 3.052 3.764 | 4.307 4.849 | C. Paved/Gravel Area

4 SCS Runoff | =-eeeee | meeeees 0.051 | -wemees | eeeeees 0.192 | 0.300 | 0.388 | 0.480 | D. Vegetated Area 1

5 SCS Runoff | ==--mm- ] e 0.115 | =eeeees ] moeeee- 0.435 | 0.680 ; 0.880 | 1.088 | E.Vegetated Area?2

6 SCS Runoff | - [ e 0122 | =mem | e 0.225 0.290 0.340 0.389 F. Stone Swale 1

7 SCS Runoff | -reeeee | wmeeees 0.067 | - | - 0.123 | 0.159 0.186 0.213 | G. Stone Swale 2

8 SCS Runoff | ---eeee | -eeeee- 0175 | -veeee | oeeee- 0.323 | 0.416 | 0.488 | 0.559 | H. Swale/gravel

9 Combine 1,2,6, | =-=--- 1121 | eeeemee | oeeeees 1.823 | 2.264 | 2.600 | 2.935 | PavedArea 1 and Swale
10 | Combine 3,78 | - 2161 | - | - 3.498 4.339 4.980 5.620 | Paved Area 2 and Swales
11 | Combine 4,5, | e 0.166 | - [ ------- 0.626 | 0.979 1.268 1.568 | Discharge to Channel

12 | Combine 9,10, [ ==-ee- 3.282 | eeeeees | eeeeees 5.321 6.603 7.580 8.555 | Impervious Areas and Swales
13 | Reservoir 12 | - 0.000 | =meemee [ meeeee- 0.000 | 0.000 0.000 0.000 | Total Storage

Proj. file: Post.gpw Tuesday, Oct 23, 2018




Hydrograph Summary Report

3

Hydraflow Hydrographs by Intelisolve v9.2

Total ‘

Hyd.| Hydrograph Peak Time | Time to Hyd. Inflow Maximum Hydrograph
No. type flow interval | peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.262 1 724 906 e e A. Paved Ramp

2 SCS Runoff 0.737 1 724 2,494 e e B B. Paved Area 1

3 SCS Runoff 1.920 1 724 6,642 B R B C. Paved/Gravel Area

4 SCS Runoff 0.051 1 726 213 B e D. Vegetated Area 1

5 SCS Runoff 0.115 1 726 484 e It IR E. Vegetated Area 2

6 SCS Runoff 0.122 1 725 376 e R RS F. Stone Swale 1

7 SCS Runoff 0.067 1 725 206 B I IS G. Stone Swale 2

8 SCS Runoff 0.175 1 725 540 N S I H. Swale/gravel

9 Combine 1.121 1 724 3,776 1,2,6, | seeeee | e Paved Area 1 and Swale
10 | Combine 2.161 1 724 7,388 3,7,8, | - | e Paved Area 2 and Swales
11 | Combine 0.166 1 726 697 4,5, | e e Discharge to Channel

12 | Combine 3.282 1 724 11,164 9,10, | - - Impervious Areas and Swales
13 | Reservoir 0.000 1 n/a 0 12 17.61 11,164 Total Storage

Post.gpw

Return Period: 2 Year

Tuesday, Oct 23, 2018




Hydrograph Report

Hydraflow Hyr‘!rographs.] by Intelisolve v8.2 Tuesday, Oct 23, 2018
Hyd. No. 1

A. Paved Ramp

Hydrograph type = SCS Runoff Peak discharge = 0.262 cfs

Storm frequency = 2yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 906 cuft

Drainage area = 0.081 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 3.24in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

A. Paved Ramp

Qcfs) Hyd. No. 1 - 2 Year Q(cts)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 AE— === (.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Time {min)
s Hyd No. 1



Hydrograph Report

rlydraﬂow Hydrographs by [ntelisolve v9.2

Hyd. No. 2
B. Paved Area 1

Tuesday, Oct 23, 2018

Hydrograph type = SCS Runoff Peak discharge = 0.737 cfs

Storm frequency = 2 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 2,494 cuft

Drainage area = 0.230 ac Curve number = 97*

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 3.24in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

* Com;osit; (-Area/CN} =[(0.214 x 98) + (0.012 x 87)] / 0.230

B. Paved Area 1

Q (cfs) Hyd. No. 2 -- 2 Year 2 (gle)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10

R,

0.00 = — () ()()

0 120 240 360 480 600 720 840

== Hyd No. 2

960 1080 1200 1320 1440
Time (min)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Ocll 23, 2018
Hyd. No. 3
C. Paved/Gravel Area
Hydrograph type = SCS Runoff Peak discharge = 1.920 cfs
Storm frequency = 2 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 6,642 cuft
Drainage area = 0.590 ac Curve number = 98*
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 3.24in Distribution = Type lli
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(0.579 x 98) + (0.014 x 87)] / 0.590 :
C. Paved/Gravel Area
8:(Eis) Hyd. No. 3 -- 2 Year Q (cfs)
2.00 2.00
|
|
1.00 1.00
0.00 e 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

=== Hyd No. 3



Hydrograph Report

| Hydraflow Hydrographs by Intelisolve v9.2 | | Tuesday, Oct 23, 2018 |

Hyd. No. 4

D. Vegetated Area 1

Hydrograph type = SCS Runoff Peak discharge = 0.051 cfs

Storm frequency = 2yrs Time to peak = 726 min

Time interval = 1 min Hyd. volume = 213 cuft

Drainage area = 0.106 ac Curve number = 63

Basin Slope = 0.0% Hydraulic length = Oft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 3.24in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

D. Vegetated Area 1

Q (cfs) Hyd. No. 4 -- 2 Year Q(cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 L\ 0.01

} L
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs by Intelisolve VQ.? | Tuesday, Oct 23, 2018

Hyd. No. 5

E. Vegetated Area 2

Hydrograph type = SCS Runoff Peak discharge = 0.115cfs

Storm frequency = 2yrs Time to peak = 726 min

Time interval = 1 min Hyd. volume = 484 cuft

Drainage area = 0.241 ac Curve number = 63

Basin Slope = 0.0 % Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 3.24in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

E. Vegetated Area 2

Q {cfs) Hyd. No. 5 -- 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 \ 0.10
0.05 0.05
0.00 L e e ().00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 5



Hydrograph Report

Hydraflow Hydrog[aphs by Intelisolve v9.2 | Tuesday, Oct 23, 2018

Hyd. No. 6

F. Stone Swale 1

Hydrograph type = SCS Runoff Peak discharge = 0.122 cfs

Storm frequency = 2yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 376 cuft
Drainage area = 0.052 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 3.24in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484

F. Stone Swale 1

Q (cfs) Hyd. No. 6 -- 2 Year S
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 ‘ 0.05
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 6



Hydrograph Report 0

Hyr:lraﬂow Hydrographs by Intelisolve v9.2 Tuesday, Oct 23, 2018 |
Hyd. No. 7

G. Stone Swale 2

Hydrograph type = SCS Runoff Peak discharge = 0.067 cfs

Storm frequency = 2 yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 206 cuft
Drainage area = 0.028 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 3.24 in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

G. Stone Swale 2

Q (cfs) Hyd. No. 7 -- 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 o= =\ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

s==e=e Hyd NO. 7



Hydrograph Report k

Hydraflow Hydr?graphs by Intelisolve v9.2 Tuesday, Qct 23, 2018
Hyd. No. 8

H. Swale/gravel

Hydrograph type = SCS Runoff Peak discharge = 0.175 cfs

Storm frequency = 2 yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 540 cuft

Drainage area = 0.074 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 3.24in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

H. Swale/gravel

Q (cfs) Hyd. No. 8 -- 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 1 0.05
0.00 i R 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
=== Hyd No. 8



Hydrograph Report

12

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 9

Paved Area 1 and Swale

| Tuesday, Qct 23, 2018
]

Hydrograph type = Combine Peak discharge = 1.121 cfs

Storm frequency = 2yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 3,776 cuft

Inflow hyds. =1,2,6 Contrib. drain. area= 0.362 ac

Paved Area 1 and Swale

Q (cfs) Hyd. No. 9 -- 2 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 -~ 0.00

480 600 720 840 960 1080 1200 1320 1440

Time (min)
=== Hyd No. 6



Hydrograph Report
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Hydraflow Hydrographs by Intﬁlisolve v9.2

Tuesday, Oct 23, 2018

Hyd. No. 10

Paved Area 2 and Swales

Hydrograph type = Combine Peak discharge = 2.161 cfs

Storm frequency = 2yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 7,388 cuft

Inflow hyds. =3,7,8 Contrib. drain. area= 0.692 ac

Paved Area 2 and Swales

Q (cfs) Hyd. No. 10 -- 2 Year Q (cfs)
3.00 3.00
2.00 2.00

[

1.00 1.00
0.00 ~ ¥~% 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Time (min)
m===== Hyd No. 10 === Hyd NoO. 3 === Hyd No. 7 == Hyd No. 8
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Hydrograph Report

Hydraflow Hydrf)graphs by Int?lisolve v9.2 Tuesday, Oct 23, 2018

Hyd. No. 11

Discharge to Channel

Hydrograph type = Combine Peak discharge = 0.166 cfs

Storm frequency = 2 yrs Time to peak = 726 min

Time interval = 1 min Hyd. volume = 697 cuft

inflow hyds. =4,5 Contrib. drain. area= 0.347 ac

Discharge to Channel

Q (cfs) Hyd. No. 11 -- 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 M—M 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
=== Hyd No. 11 === Hyd No. 4 s Hyd NO. 5
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Hydrograph Report

Hydraflow Hydrographs by Intelis:rlve v9.2 Tuesday, Oct 23, 2018

Hyd. No. 12

Impervious Areas and Swales

Hydrograph type = Combine Peak discharge = 3.282 cfs

Storm frequency = 2 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 11,164 cuft

Inflow hyds. = 9,10 Contrib. drain. area= 0.000 ac

Impervious Areas and Swales

Q (cfs) Hyd. No. 12 -- 2 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

|

0.00 _ﬂ=====-==-.l!!g§EE EEEEEEi!!!!!il...ﬂllﬂnalﬁ=====L 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Time (min)
s Hyd No. 12 e Hyd NO. 9 === Hyd No. 10
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I-qydraﬂow Hydrographs by Intelisolve v9.2

Hyd. No. 13
Total Storage

Tuesday, Oct Fs. 2018

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = n/a

Time interval = 1 min Hyd. volume = 0 cuft

Inflow hyd. No. = 12 - Impervious Areas and Swales Max. Elevation = 17.61 ft

Reservoirname = Total Max. Storage = 11,164 cuft

Storage Indication method used. a _ o

Total Storage

Q (ofs) Hyd. No. 13 -- 2 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 e —— 0.00

=== Hyd No. 13 s Hyd NoO. 12

0 120 240 360 480 600 720 840

960 1080 1200

1320

[[ITTTITT] Total storage used = 11,164 cuft

1440

Time (min)
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Pond Report

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Oct 23, 2018
Pond No. 3 - Total
Pond Data
Pond storage is based on user-defined values.
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 15.00 n/a 0 0
2.50 17.50 n/a 9,458 9,458
3.00 18.00 n/a 7,963 17,421
3.50 18.50 n/a 18,409 35,831
Culvert / Orifice Structures Weir Structures
[A] [B] IC] [PrfRsr] [A] (BT [C1 [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 0.00 0.00 0.00 0.00
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = - ---
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .000 .000 .000 n/a
Orifice Coeff. = 0.00 0.00 0.00 0.00 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
Note Culvert/Orifice outfiows are analyzed under inlet (ic) and outlet {(oc) control Weir risers checked for onifice conditions (ic) and submergence (s)
Stage (ft) Stage / Discharge Elev (ft
4.00 19.00
3.00 18.00
2.00 17.00
1.00 16.00
0.00 15.00
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

Discharge (cfs
== Total Q ge (cfs)



Hydrograph Summary Report

18

Hydraflow Hydrographs by Intelisolve v8.2

Hyd.| Hydrograph Peak Il'ime Time to Hyd. Inflow Maximum Total l Llydrograph
No. type flow interval | peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) {min) (cuft) (ft) (cuft)

1 SCS Runoff 0.416 1 724 1,468 R e I A. Paved Ramp

2 SCS Runoff 1.182 1 724 4,095 R N s B. Paved Area i

3 SCS Runoff 3.052 1 724 10,763 B e Rt C. Paved/Gravel Area

4 SCS Runoff 0.192 1 725 627 e R D. Vegetated Area 1

5 SCS Runoff 0.435 1 725 1,422 e R E. Vegetated Area 2

6 SCS Runoff 0.225 1 724 708 el IS B F. Stone Swale 1

7 SCS Runoff 0.123 1 724 387 R e G. Stone Swale 2

8 SCS Runoff 0.323 1 724 1,017 R e SR H. Swale/gravel

9 Combine 1.823 1 724 6,272 1,2,6, | e ] e Paved Area 1 and Swale
10 | Combine 3.498 1 724 12,167 3,78 | - | e Paved Area 2 and Swales
11 | Combine 0.626 1 725 2,048 4,5 | e e Discharge to Channel

12 | Combine 5.321 1 724 18,438 9,10, | - | eeeee- Impervious Areas and Swales
13 | Reservoir 0.000 1 n/a 0 12 18.03 18,438 Total Storage

Post.gpw

Return Period: 10 Year

Tuesday, Oct 23, 2018
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 | Tuesday, Oct 23, 2018

Hyd. No. 1

A. Paved Ramp

Hydrograph type = SCS Runoff Peak discharge = 0.416 cfs

Storm frequency = 10 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 1,468 cuft

Drainage area = 0.081 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 5.11in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

A. Paved Ramp

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 l\ 0.05
0.00 == 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

=== Hyd No. 1
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Hydraflow Hydrogr?phs by Intelisolve v9.2

Tuesday, Oct 23, 2018

Hyd. No. 2
B. Paved Area 1
Hydrograph type = SCS Runoft Peak discharge = 1.182cfs
Storm frequency = 10yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 4,095 cuft
Drainage area = 0.230 ac Curve number = 97"
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 5.11in Distribution = Type Il
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) =[(0.214 x 98) + (0.012 x 87)] / 0.230
B. Paved Area 1
Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)
2.00 2.00
i ]
' I
'|
?
i
|
1.00 | 1.00
_J) 1.
0.00 —— ey 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

e Hyd No. 2
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Hydrograph Report

Hydraflow Hydrographsr*, by Intelisolve v9.2 Tuesday, Oct 23, 2018
Hyd. No. 3
C. Paved/Gravel Area
Hydrograph type = SCS Runoff Peak discharge = 3.052 cfs
Storm frequency = 10yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 10,763 cuft
Drainage area = 0.590 ac Curve number = 98"
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 5.11in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(0.579 x 98) + (0.014 x 87)]/ 0.59(;_ -
C. Paved/Gravel Area
Q(cfs) Hyd. No. 3 -- 10 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1 1.00
|
} ] S ——
0.00 == e e— 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

se= Hyd NO. 3
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 | I Tuesday, Oct 23, 2018

Hyd. No. 4

D. Vegetated Area 1

Hydrograph type = SCS Runoff Peak discharge = 0.192 cfs

Storm frequency = 10yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 627 cuft

Drainage area = 0.106 ac Curve number = 63

Basin Slope = 0.0% Hydraulic length = 0O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 5.11in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

D. Vegetated Area 1

Q (cfs) Hyd. No. 4 -- 10 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 - 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 \ 0.10
0.05 \ 0.05
0.00 e et — (), ()0)

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 4
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Hydraflow Hydrographs by Inteli.vrolve v9.2

Hyd. No. 5
E. Vegetated Area 2

Tuesday, Oct 23, 2018

Hydrograph type = SCS Runoff Peak discharge = 0.435 cfs
Storm frequency = 10 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 1,422 cuft
Drainage area = 0.241 ac Curve number = 63
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 5.11in Distribution = Type Il
Storm duration = 24 hrs Shape factor = 484
E. Vegetated Area 2
Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 \ 0.05
N
J \‘
0.00 — = 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd NO. 5
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Hydraflow Hydrographs by Intelisolve| v9.2 Tuesday, Oct 23, 2018
Hyd. No. 6

F. Stone Swale 1

Hydrograph type = SCS Runoff Peak discharge = 0.225 cfs
Storm frequency = 10 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 708 cuft
Drainage area = 0.052 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 511in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484

F. Stone Swale 1

Q (cfs) Hyd. No. 6 -- 10 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 /\ 0.10
0.05 J 0.05
0.00 - 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

w==sm Hyd NO. 6
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Hyﬂlraflow Hydrographs by intelisolve v912 | Tuesday, Oct 23, 2018

Hyd. No. 7

G. Stone Swale 2

Hydrograph type = SCS Runoff Peak discharge = 0.123 cfs

Storm frequency = 10 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 387 cuft

Drainage area = 0.028 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 5.11in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

G. Stone Swale 2

Q (cfs) Hyd. No. 7 -- 10 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 ‘ 0.05
0.00 : —Jﬂr 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Time (min)
=== Hyd No. 7
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HydrafIcTw Hydrographs by Intelisolve v9.2 \ Tuesday, Oct 2:\1, 2018

Hyd. No. 8

H. Swale/gravel

Hydrograph type = SCS Runoff Peak discharge = 0.323 cfs

Storm frequency = 10yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 1,017 cuft

Drainage area = 0.074 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 5.11in Distribution = Type (il

Storm duration = 24 hrs Shape factor = 484

H. Swale/gravel

Q (cfs) Hyd. No. 8 -- 10 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 S St — —ee—— ()00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time {min)

w—= Hyd No. 8
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Hydraflow qydrographs by Intelisolve v8.2

Hyd. No. 9

Paved Area 1 and Swale

anlesday, Oct 23, 2018

Hydrograph type = Combine Peak discharge = 1.823 cfs
Storm frequency = 10yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 6,272 cuft
Inflow hyds. =1,2,6 Contrib. drain. area= 0.362 ac
Paved Area 1 and Swale
Q (cfs) Hyd. No. 9 -- 10 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)
=== Hyd No. 9 s Hyd NoO. 1 ===== Hyd No. 2 === Hyd No. 6
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Hydraflow Hydrographs by Intelisolre v9.2

Hyd. No. 10

Paved Area 2 and Swales

Tuesd?y, Oct 23, 2018

Hydrograph type = Combine Peak discharge = 3.498 cfs
Storm frequency = 10yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 12,167 cuft
Inflow hyds. =37,8 Contrib. drain. area= 0.692 ac
Paved Area 2 and Swales
Q (cfs) Hyd. No. 10 -- 10 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 ‘L 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)
w==== Hyd No. 10 e Hyd No. 3 === Hyd No. 7 == Hyd No. 8
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Hydrograph Report

Hydraflow Hydrograpr’ls by Intelisolve v9.2 Tuesday, Pct 23,2018
Hyd. No. 11

Discharge to Channel

Hydrograph type = Combine Peak discharge = 0.626 cfs

Storm frequency = 10 yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 2,048 cuft
Inflow hyds. = 4,5 Contrib. drain. area= 0.347 ac

Discharge to Channel

Q (cfs) Hyd. No. 11 -- 10 Year Q (cs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 : 0.30
0.20 0.20
0.10 0.10
0.00 M_H 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
m=m= Hyd No. 11 == Hyd No. 4 === Hyd No. 5
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Hydriﬂow Hydrographs by Intelisolve v9.2 Tuesday, Oct 23, 2018

Hyd. No. 12

Impervious Areas and Swales

Hydrograph type = Combine Peak discharge = 5.321 cfs

Storm frequency = 10yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 18,438 cuft

Inflow hyds. = 9,10 Contrib. drain. area= 0.000 ac

Impervious Areas and Swales

Q (cfs) Hyd. No. 12 -- 10 Year Q (cfs)
6.00 - 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 M = —_— e 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

=== Hyd No. 12 = Hyd No. 9 === Hyd No. 10



Hydrograph Report

31

Hydraflow Hydrographs by IntFIisolve v9.2

Hyd. No. 13
Total Storage

Tuesday, Oct 23, 2018

Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 10yrs Time to peak = n/a
Time interval = 1 min Hyd. volume = 0 cuft
Inflow hyd. No. = 12 - Impervious Areas and Swales Max. Elevation = 18.03 ft
Reservoir name = Total Max. Storage = 18,438 cuft
Storage Indication method used.
Total Storage
Q (cfs) Hyd. No. 13 -- 10 Year Q (cfs)
6.00 6.00
f
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 == et () ()()
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 13 e Hyd NoO. 12

[T Total storage used = 18,438 cuft
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd.} Hydrograph Peak Time Time‘to Hyd. Inflow Maximum Total Llydrograph
No. type flow interval| peak volume hyd(s) elevation strge used description
(origin) {cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.514 1 724 1,824 — e e A. Paved Ramp

2 SCS Runoff 1.461 1 724 5,109 N e B. Paved Area 1

3 SCS Runoff 3.764 1 724 13,366 e T B C. Paved/Gravel Area

4 SCS Runoff 0.300 1 725 945 e e BT D. Vegetated Area 1

5 SCS Runoft 0.680 1 725 2,144 | e e E. Vegetated Area 2

6 SCS Runoff 0.290 1 724 924 T e F. Stone Swale 1

7 SCS Runoff 0.159 1 724 506 R N IR G. Stone Swale 2

8 SCS Runoft 0.416 1 724 1,328 B B H. Swale/gravel

9 Combine 2.264 1 724 7,857 1,2,6, | - | e Paved Area 1 and Swale
10 | Combine 4.339 1 724 15,199 378 | - e Paved Area 2 and Swales
11 | Combine 0.979 1 725 3,089 L T B Discharge to Channel

12 | Combine 6.603 1 724 23,056 9,10, | eeeee | eeeee- impervious Areas and Swales
13 | Reservoir 0.000 1 n/a 0 12 18.15 23,056 Total Storage

Post.gpw

Return Period: 25 Year

Tuesday, Oct 23, 2018
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Hydrograph Report

Hydraflow Hydrographs by Intelisglve v9.2 . Tuesday, Oct 23, 2018 |
Hyd. No. 1

A. Paved Ramp

Hydrograph type = SCS Runoff Peak discharge = 0.514 cfs

Storm frequency = 25 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 1,824 cuft
Drainage area = 0.081 ac Curve number = 98

Basin Slope = 00% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 6.29in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

A. Paved Ramp

Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 K 0.10
0.00 e e — ~ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

=== Hyd No. 1
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Hydraflow Hydrogrflphs by Intelisolve v9.2 |

Tuesday, Oct 23, 2018

Hyd. No. 2
B. Paved Area 1
Hydrograph type = SCS Runoff Peak discharge = 1.461 cfs
Storm frequency = 25yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 5,109 cuft
Drainage area = 0.230 ac Curve number = 97"
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 6.29in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
zc-amposite (Area/CN) = [(0.214 x 98) + (0.01é X 87_)] /0.230
B. Paved Area 1

Q (cfs) Hyd. No. 2 -- 25 Year Q (cfs)

2.00 2.00

]
|
1.00 1.00
J \‘_—
0.00 e — SRS 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

w—= Hyd NoO. 2
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Hydrograph Report

Hydrfxflow Hydrographs by Intelisolve v9.2 | i ! Tuesday, Oct 23, 2018
Hyd. No. 3
C. Paved/Gravel Area
Hydrograph type = SCS Runoff Peak discharge = 3.764 cfs
Storm frequency = 25yrs Time to peak = 724 min
Time interval =1 min Hyd. volume = 18,366 cuft
Drainage area = 0.590 ac Curve number = 98"
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 6.29in Distribution = Type Ili
Storm duration = 24 hrs Shape factor = 484
* Composite {Area/CN) = {{0.579 x 98) + (0.014 x 87)] / 0.590 _
C. Paved/Gravel Area
Q (cfs) Hyd. No. 3 -- 25 Year Q (cfs)
4.00 | 4.00
|
3.00 3.00
2.00 2.00
1.00 1.00
VAN
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

=== Hyd No. 3
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Oct 23,|2018
Hyd. No. 4

D. Vegetated Area 1

Hydrograph type = SCS Runoff Peak discharge = 0.300 cfs

Storm frequency = 25yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 945 cuft

Drainage area = 0.106 ac Curve number = 63

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 6.29 in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

D. Vegetated Area 1

Q {cfs) Hyd. No. 4 -- 25 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 4
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Hydraflow Hydrographs by Intelisolve v8.2 |

Tuqsday. Oct 23, 2018 |

Hyd. No. 5

E. Vegetated Area 2

Hydrograph type = SCS Runoff Peak discharge = 0.680 cfs

Storm frequency = 25yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 2,144 cuft

Drainage area = 0.241 ac Curve number = 63

Basin Slope = 0.0 % Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 6.291in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

E. Vegetated Area 2

Q (cfs) Hyd. No. 5 -- 25 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 J \ 0.10
0.00 0.00

0 120 240

e Hyd No. 5

360 480 600 720

840

960 1080 1200 1320 1440 1560
Time (min)
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Hydraflow Hydrographs by Intelisolve v9,2 | | Tuesday, Oct 23, 2018

Hyd. No. 6

F. Stone Swale 1

Hydrograph type = SCS Runoff Peak discharge = 0.290 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 924 cuft

Drainage area = 0.052 ac Curve number = 87

Basin Slope = 0.0 % Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 6.29in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

F. Stone Swale 1

Q (cfs) Hyd. No. 6 - 25 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 N 0.10
0.05 0.05
0.00 o ~ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

e Hyd No. 6
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Hydraflow Hydrographq by Intelisolve v9.2 | Tuesday, Oct 23, 2018

Hyd. No. 7

G. Stone Swale 2

Hydrograph type = SCS Runoff Peak discharge = 0.159 cfs

Storm frequency = 25 yrs Time to peak = 724 min

Time interval =1 min Hyd. volume = 506 cuft

Drainage area = 0.028 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 6.29in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

G. Stone Swale 2

Q (cfs) Hyd. No. 7 -- 25 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 ' 0.15
0.10 0.10
0.05 'l ‘ 0.05
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Time (min)
= Hyd NO. 7
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Hydraﬂ?w IIIydrographs by Intelisolve v9.2

Tuesday, Oct 23, 2018

Hyd. No. 8
H. Swale/gravel

Hydrograph type = SCS Runoff Peak discharge = 0.416 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 1,328 cuft
Drainage area = 0.074 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 6.291in Distribution = Type lil

Storm duration = 24 hrs Shape factor = 484

H. Swale/gravel

Q (cfs) Hyd. No. 8 -- 25 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 \ 0.05
0.00 ] = (.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 8
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Hydraflow Hyd[ographs by Intelisolve v9.2

Hyd. No. 9

Paved Area 1 and Swale

Tuesday, Oct ZC]i, 2018

Hydrograph type = Combine Peak discharge = 2.264 cfs
Storm frequency = 25 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 7,857 cuft
Inflow hyds. =1,2,6 Contrib. drain. area= 0.362 ac
Paved Area 1 and Swale
Q (cfs) Hyd. No. 9 -- 25 Year Q (cfs)
3.00 ~ 3.00
|
2.00 2.00
5
|
1.00 1.00
0 120 240 960 1080 1200 1320 1440
Time (min)

.2 === Hyd No. 6
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Hydraflow Hydrographs by Intelisolve v3.2 | 'Wuesday, |Oct 23,2018
Hyd. No. 10
Paved Area 2 and Swales
Hydrograph type = Combine Peak discharge = 4.339 cfs
Storm frequency = 25yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 15,199 cuft
Inflow hyds. =3,7,8 Contrib. drain. area= 0.692 ac
Paved Area 2 and Swales
Q (cfs) Hyd. No. 10 -- 25 Year Q (cfs)
5.00 5.00
4.00 - 4.00
[
3.00 l 3.00
|
2.00 2.00
1.00 1.00
0.00 e =2 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

=== Hyd No. 10 m— Hyd No. 3 === Hyd No. 7 === Hyd No. 8
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Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Oc‘ 23, 2018

Hyd. No. 11

Discharge to Channel

Hydrograph type = Combine Peak discharge = 0.979 cfs

Storm frequency = 25yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 3,089 cuft

Inflow hyds. =45 Contrib. drain. area= 0.347 ac

Discharge to Channel

Q (cfs) Hyd. No. 11 -- 25 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 : 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10

. \
N

0.00 %—v 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
=== Hyd No. 11 == Hyd No. 4 === Hyd No. 5
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Hydraflow Hydrogra?hs by Infelisolve v9.2 | Tuesday, Oct 23, 2018
Hyd. No. 12

Impervious Areas and Swales

Hydrograph type = Combine Peak discharge = 6.603 cfs
Storm frequency = 25yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 23,056 cuft
inflow hyds. = 9,10 Contrib. drain. area= 0.000 ac

Impervious Areas and Swales

Q (cfs) Hyd. No. 12 -- 25 Year QIciS)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00

E
3.00 j 3.00
|
1
2.00 2.00
1.00 i 1.00
E m
0.00 —J 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Time (min)
=== Hyd No. 12 s=s=== Hyd NoO. 9 e=== Hyd No. 10
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Hydraffow Hydrographs by Inteliﬂolve v9.2 Tuesday, Oct 23, 2018
Hyd. No. 13
Total Storage
Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 25yrs Time to peak = n/a
Time interval = 1 min Hyd. volume = 0 cuft
Inflow hyd. No. = 12 - Impervious Areas and Swales Max. Elevation = 18.15 ft
Reservoir name = Total Max. Storage = 23,056 cuft
S-torag-ie I;1d“ication method used.
Total Storage
Q (cfs) Hyd. No. 13 -- 25 Year Q (cfs)
7.00 - 7.00
6.00 6.00
5.00 5.00
4.00 4.00
r
I
3.00 ! 3.00
_!
|
2.00 f 2.00
[
1.00 1.00
0.00 — e T 0.00
0 1200 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

e Hyd No. 13 = Hyd No. 12 U Total storage used = 23,056 cuft



Hydrograph Summary Report

46

Hydraflow Hydrographs by Intelisolve v9.2

I Inflow

Hyd.| Hydrograph Peak Time | Timeto Hyd. Maximum Total Hydrograph

No. type flow interval [ peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoft 0.588 1 724 2,095 e e A. Paved Ramp

2 SCS Runoff 1.673 1 724 5,882 e e B B. Paved Area 1

3 SCS Runoff 4.307 1 724 15,352 B e C. Paved/Gravel Area

4 SCS Runoft 0.388 1 725 1,208 e e D. Vegetated Area 1

5 SCS Runoft 0.880 1 725 2,740 e e E. Vegetated Area 2

6 SCS Runoft 0.340 1 724 1,092 B e F. Stone Swale 1

7 SCS Runoff 0.186 1 724 597 e e B G. Stone Swale 2

8 SCS Runoft 0.488 1 724 1,568 e EEE N I H. Swale/gravel

9 Combine 2.600 1 724 9,068 1.2,6, | = e Paved Area 1 and Swale

10 | Combine 4.980 1 724 17,517 3,7,8 | | e Paved Area 2 and Swales

11 | Combine 1.268 1 725 3,948 4,5 1 e e Discharge to Channel

12 | Combine 7.580 1 724 26,586 9,10, [ = e | - Impervious Areas and Swales

13 | Reservoir 0.000 1 n/a 0 12 18.25 26,586 Total Storage

Post.gpw

Return Period: 50 Year

Tuesday, Oct 23, 2018
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Hydraflow Hydrographs by Intelisolve v9.2 |

Hyd. No. 1
A. Paved Ramp

Tuesday, Oct 23, 2018

Hydrograph type = SCS Runoff Peak discharge = 0.588 cfs

Storm frequency = 50 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 2,095 cuft
Drainage area = 0.081 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 7.19in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

A. Paved Ramp

Q (cfs) Hyd. No. 1 -- 50 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10
0.00 [ e 0.00

0 120 240 360 480

s==== Hyd No. 1

600

720

840

960

1080

1200 1320 14

40
Time (min)
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Hydraflow Hydrographs by Intelisolve y8.2 |

Tuesday, Oct 23, 2018

Hyd. No. 2
B. Paved Area 1
Hydrograph type = SCS Runoff Peak discharge = 1.673 cfs
Storm frequency = 50 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 5,882 cuft
Drainage area = 0.230 ac Curve number = 97*
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 7.19in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
* Composite (;\rea/CN) =[(0.214 x 98) + (0.012 x 87)] / o:éao
B. Paved Area 1
Q (cfs) Hyd. No. 2 -- 50 Year Q (eis)
2.00 2.00
|
|‘
II
|
1.00 ’ 1.00
0.00 - S = 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

=== Hyd No. 2
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Hydraflow Hydrographs ?y Intelisolve v9.2 | Tuesday, Oct 23, 2018
Hyd. No. 3
C. Paved/Gravel Area
Hydrograph type = SCS Runoff Peak discharge = 4.307 cfs
Storm frequency = 50 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 15,352 cuft
Drainage area = 0.590 ac Curve number = 98"
Basin Slope = 00% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 7.19in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
: Composite_ (Ar;,a/CN) =[(0.579 x 98) + (0.014 x B7)] / 0.590
C. Paved/Gravel Area
Q (cfs) Hyd. No. 3 -- 50 Year QlEiS)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
|
1.00 ! 1.00
|
| /I
n
|
0.00 e ! .00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

== Hyd No. 3
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Hydraflovf Hydrographs by Intelisolve v3.2 Tuesday, Oct 23, 2018

Hyd. No. 4

D. Vegetated Area 1

Hydrograph type = SCS Runoff Peak discharge = 0.388 cfs

Storm frequency = 50 yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 1,208 cuft

Drainage area = 0.106 ac Curve number = 63

Basin Slope = 0.0 % Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 7.19in Distribution = Type HlI

Storm duration = 24 hrs Shape factor = 484

D. Vegetated Area 1

Q {els) Hyd. No. 4 -- 50 Year Q {cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 k\ 0.05
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 4
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Hydraflow Hydrograpqs by Intelisolve v9.2 | Tuesday, Oct 23, F018

Hyd. No. 5

E. Vegetated Area 2

Hydrograph type = SCS Runoff Peak discharge = 0.880 cfs

Storm frequency = 50 yrs Time to peak = 725 min

Time interval =1 min Hyd. volume = 2,740 cuft

Drainage area = 0.241 ac Curve number = 63

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 7.19in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

E. Vegetated Area 2

Q (cfs) Hyd. No. 5 -- 50 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 “ 0.30
0.20 0.20
0.10 \\ 0.10
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 5
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Hydraflow Hydrographs by Intelisolve v9.2 | Tugsday, Oct 23, 2018

Hyd. No. 6

F. Stone Swale 1

Hydrograph type = SCS Runoff Peak discharge = 0.340 cfs

Storm frequency = 50 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 1,092 cuft

Drainage area = 0.052 ac Curve number = 87

Basin Slope = 0.0 % Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 7.19in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

F. Stone Swale 1

Q (cfs) Hyd. No. 6 -- 50 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 r————] ‘Sg, 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Time (min)
s Hyd No. 6
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Hydraflow Hydrographs by Intelisolve|v9.2

Hyd. No. 7
G. Stone Swale 2

Tuesday, Oct 23, 2(11 8

Hydrograph type = SCS Runoff Peak discharge = 0.186 cfs

Storm frequency = 50 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 597 cuft

Drainage area = 0.028 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 7.191in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

G. Stone Swale 2

Q (cfs) Hyd. No. 7 -- 50 Year Q (cfs)
0.50 - 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 \ 0.10
0.05 J} 0.05
0.00 = i 0.00

0 120 240 360 480

= Hyd No. 7

600 720

840 960 1080

1200 1320 1440
Time (min)
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Hydraflow Hydrograprrs by IntelisolvT,' v9.2

Hyd. No. 8

H. Swale/gravel

Tuesday, Oct 23, 2018

Hydrograph type = SCS Runoff Peak discharge = 0.488 cfs

Storm frequency = 50 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 1,568 cuft

Drainage area = 0.074 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 7.191in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

H. Swale/gravel

Q (cfs) Hyd. No. 8 -- 50 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 \\ 0.05
0.00 —] 0.00

0 1200 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

=== Hyd No. 8
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Hydraflo[w Hydrographs by Intelisolve vE.:.Q | Tuesday, Oct 23, 2018
Hyd. No. 9

Paved Area 1 and Swale

Hydrograph type = Combine Peak discharge = 2.600 cfs
Storm frequency = 50 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 9,068 cuft
Inflow hyds. =12,6 Contrib. drain. area= 0.362 ac

Paved Area 1 and Swale

Q (cfs) Hyd. No. 9 -- 50 Year Q (cfs)
3.00 3.00
II
2.00 2.00
1.00 1.00
|
|
[
0.00 — = e — ===- 0.00
0 120 240 1080 1200 1320 1440
Time (min)

=== Hyd No. 6
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HydraﬂFw Hydrographs by Intelisolve v9.2 Tuesday, Oct 23, 2018

Hyd. No. 10

Paved Area 2 and Swales

Hydrograph type = Combine Peak discharge = 4.980 cfs

Storm frequency = 50 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 17,517 cuft

Inflow hyds. =3,7,8 Contrib. drain. area= 0.692 ac

Paved Area 2 and Swales

Q (cfs) Hyd. No. 10 -- 50 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 e — - EN

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Time (min)
w— Hyd No. 10 e Hyd No. 3 === Hyd No.7 == Hyd No. 8



57

Hydrograph Report
Hydraflow r—lydrographs by Intelisolve v9.2 |

Hyd. No. 11
Discharge to Channel

TuesdTy. Oct 23, 2018

Hydrograph type = Combine Peak discharge = 1.268 cfs
Storm frequency = 50 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 3,948 cuft
Inflow hyds. =45 Contrib. drain. area= 0.347 ac
Discharge to Channel
Q (cfs) Hyd. No. 11 -- 50 Year Q (cfs)
2.00 T 2.00
é
1.00 1.00
0.00 — M—» 0.00

840 960 1080 1200 1320 1440 1560
Time (min)

0 120 240 360 480

== Hyd No. 11 == Hyd No. 4 == Hyd No. 5
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Hydraflow Hydrographs by Intelisolve v3.2 Tues?ay, Oct 23, 2018

Hyd. No. 12

Impervious Areas and Swales

Hydrograph type = Combine Peak discharge = 7.580 cfs

Storm frequency = 50 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 26,586 cuft

Inflow hyds. = 9,10 Contrib. drain. area= 0.000 ac

Impervious Areas and Swales

Q (cfs) Hyd. No. 12 -- 50 Year Q (cis)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 __.,g===4===é M 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Time (min)
= Hyd No. 12 s Hyd No. 9 === Hyd No. 10
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Hydraflow Hydrographs by Intelisolve v9.2 i Tuesday, Oct 23, 2018
Hyd. No. 13
Total Storage
Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 50 yrs Time to peak = n/a
Time interval = 1 min Hyd. volume = 0 cuft
Inflow hyd. No. = 12 - Impervious Areas and Swales Max. Elevation = 18.25ft
Reservoirname = Total Max. Storage = 26,586 cuft
Storage Indication method used. o
Total Storage
Q (cfs) Hyd. No. 13 -- 50 Year Q (cfs)
8.00 8.00
6.00 6.00
|
4.00 4.00
2.00 2.00
OOO < = =¥ e == 2 = —_—— = e ey £ o = 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

=== Hyd No. 13 = Hyd No. 12 [11[11111] Total storage used = 26,586 cuft
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. Hyergraph Ptlaak Time Time to Hyd. Inflow Maxil‘num Total Hydrograph
No. type flow [interval| peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.662 1 724 2,366 e e e A. Paved Ramp

2 SCS Runoff 1.885 1 724 6,656 e I I B. Paved Area 1

3 SCS Runoft 4.849 1 724 17,338 e e B C. Paved/Gravel Area

4 SCS Runoff 0.480 1 725 1,484 B B e S P D. Vegetated Area 1

5 SCS Runoft 1.088 1 725 3,367 i RS IS E. Vegetated Area 2

6 SCS Runoft 0.389 1 724 1,260 e e T F. Stone Swale 1

7 SCS Runoff 0.213 1 724 690 e I I G. Stone Swale 2

8 SCS Runoff 0.559 1 724 1,810 R e RS H. Swale/gravel

9 Combine 2.935 1 724 10,282 1,2,6, | = | e Paved Area 1 and Swale
10 | Combine 5.620 1 724 19,838 3,7,8 | - | e Paved Area 2 and Swales
11 | Combine 1.568 1 725 4,851 4,5, | ] e Discharge to Channel

12 | Combine 8.555 1 724 30,120 9,10, | e - Impervious Areas and Swales
13 | Reservoir 0.000 1 n/a 0 12 18.34 30,120 Total Storage

Post.gpw

Return Period: 100 Year

Tuesday, Oct 23, 2018
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Hydraflow Hydrographs by Iqtelisolve v9.2 Tuesday, Oct 23, 2018

Hyd. No. 1

A. Paved Ramp

Hydrograph type = SCS Runoff Peak discharge = = 0.662 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 2,366 cuft

Drainage area = 0.081 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 8.09in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

A. Paved Ramp

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10
0.00 == ————— ¥* 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Time (min)
e Hyd No. 1
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Hydraflow Hydrographs by Intelisolve v9.2 | Tuesday, Oct 23, 2018 |
Hyd. No. 2
B. Paved Area 1
Hydrograph type = SCS Runoff Peak discharge = 1.885 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 6,656 cuft
Drainage area = 0.230 ac Curve number = 97"
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 8.09in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(0.214 x 98) +_(0.012-;( 8-7)-] / 0.23-(';"“_ .
B. Paved Area 1
Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 ==L 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

=== Hyd No. 2
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|Hydraflow Hydrographs by Intelisolve \a92 Tuesday, Oct 23, 2018 |
Hyd. No. 3

C. Paved/Gravel Area

Hydrograph type = SCS Runoff Peak discharge = 4.849 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 17,338 cuft
Drainage area = 0.590 ac Curve number = 98"

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 8.09in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) =[(0.579 x 98) + (0.014 x 87)] / 0.580

C. Paved/Gravel Area

Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00

i

[

[ .
2.00 !1 2.00
1.00 1.00
0.00 e 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Time (min)

== Hyd No. 3
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Hydraflow Hydrographsl by Intelisolve v9.2 |

Hyd. No. 4
D. Vegetated Area 1

Tuesday, Oct 23, 2018

Hydrograph type = SCS Runoff Peak discharge = 0.480cfs

Storm frequency = 100 yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 1,484 cuft

Drainage area = 0.106 ac Curve number = 63

Basin Slope = 0.0% Hydraulic length = 0O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 8.09in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

D. Vegetated Area 1

Q (cfs) Hyd. No. 4 -- 100 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
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Hydraflow Hydrographs by Intelisolve v9.2 | | | Tuesday, Oct 23, 2018
Hyd. No. 5
E. Vegetated Area 2
Hydrograph type = SCS Runoff Peak discharge = 1.088 cfs
Storm frequency = 100 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 3,367 cuft
Drainage area = 0.241 ac Curve number = 63
Basin Slope = 0.0% Hydraulic length = 0O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 8.09in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
E. Vegetated Area 2
Q(cfs) Hyd. No. 5 - 100 Year Q (cfs)
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Hydraftow qurographs by Intelisolve v9.2 Tuesday, Oct 23, 201?

Hyd. No. 6

F. Stone Swale 1

Hydrograph type = SCS Runoff Peak discharge = 0.389 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 1,260 cuft

Drainage area = 0.052 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = Oft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 8.09in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

F. Stone Swale 1

Q (cfs) Hyd. No. 6 -- 100 Year Q (cfs)
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Hydraflow Hydroglraphs by Intelisolve v9.2 _ Tuesdag, Oct 23, 2018

Hyd. No. 7

G. Stone Swale 2

Hydrograph type = SCS Runoff Peak discharge = 0.213 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 690 cuft

Drainage area = 0.028 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 8.09in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

G. Stone Swale 2

Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
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Hydraflow Hydrographs by Intelisolve vg.?

Hyd. No. 8

H. Swale/gravel

Tuesday, Oﬁt 23, 2018

Hydrograph type = SCS Runoff Peak discharge = 0.559 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 1,810 cuft

Drainage area = 0.074 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0O ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 8.09in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

H. Swale/gravel

Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)
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Hydraflow Hydrographs by 1ntelisolve v9.2

Hyd. No. 9

Paved Area 1 and Swale

Tuesday, Oct 2:T. 2018

Hydrograph type = Combine Peak discharge = 2.935 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 10,282 cuft
Inflow hyds. =1,2,6 Contrib. drain. area= 0.362 ac
Paved Area 1 and Swale
Q (cfs) Hyd. No. 9 -- 100 Year Q (cfs)
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Hydraftow Hydrographs by Intelifolve v9.2 Tuesday, Oct 23, 2018
Hyd. No. 10
Paved Area 2 and Swales
Hydrograph type = Combine Peak discharge = 5.620 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 19,838 cuft
Inflow hyds. =3,7,8 Contrib. drain. area= 0.692 ac
Paved Area 2 and Swales
Q (cfs) Hyd. No. 10 -- 100 Year Q (cfs)
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Hydrafiow Hydrographs by Intelisolve v9.2

Hyd. No. 11

Discharge to Channel

Tuesday, Oct 23, 2018

Hydrograph type = Combine Peak discharge = 1.568 cfs
Storm frequency = 100 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 4,851 cuft
Inflow hyds. =4,5 Contrib. drain. area= 0.347 ac
Discharge to Channel
Q (cfs) Hyd. No. 11 -- 100 Year Q (cfs)
2.00 2.00
1.00 1.00
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Hyﬁdraﬂow Hydrographs by Intelisolve v9.2 Tuesday, Oct 23, 2018
Hyd. No. 12

Impervious Areas and Swales

Hydrograph type = Combine Peak discharge = 8.555 cfs
Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 30,120 cuft
Inflow hyds. = 9,10 Contrib. drain. area= 0.000 ac

Impervious Areas and Swales

Q (cfs) Hyd. No. 12 -- 100 Year Q (cfs)
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Hydraflow Hydrograprns by Intelisolve v9.2

Hyd. No. 13
Total Storage

T1.|esday, Oct 23, 2018

Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 100 yrs Time to peak = n/a
Time interval = 1 min Hyd. volume = 0 cuft
Inflow hyd. No. = 12 - Impervious Areas and Swales Max. Elevation = 18.34 ft
Reservoirname = Total Max. Storage = 30,120 cuft
Storage Indication me-thod us-e-c_J. )
Total Storage
Q (cfs) Hyd. No. 13 -- 100 Year Q (cfs)
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me Hyd NoO. 13 ws Hyd NO. 12 [LILTT] Total storage used = 30,120 cuft
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CABOT YARD CARHOUSE SITE IMPRAVEMENTS
BOSTON, MASSACHUSETTS

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

Site Description

The site of the proposed renovation project is located on the banks at the southern most
point of the Fort Point Channel in South Boston. Fort Point Channel separates South
Boston from downtown Boston and feeds into Boston Harbor. The project site address is
at 59 West Fourth Street in South Boston. The project involves renovations and upgrades
to the MBTA Cabot Rapid Transit Maintenance facility which was constructed in 1973.
The site runs along approximately 900 feet of the southeastern side of the Fort Point
Channel. The coastal barrier consists of concrete and stone seawalls and stone swales.
Along most of the site there is a 20 to 30 foot wide strip of vegetation between the coastal
barriers and the gravel lot. Vegetation consists of grasses, medium sized brush, and small
to medium sized woody vegetation and trees. A chain link fence separates the vegetation
from the gravel lot. On its eastern side the site is lined by railroad tracks. There is a paved
access ramp leading down to the site from West Fourth Street. The pavement ends at the
bottom of the ramp and transitions into a gravel and dirt surface. The New Broadway
Bridge crosses over the project site.

The site is currently mainly used as a parking facility for MBTA employees. Employees
park on the existing level gravel surfaces. The site is also being used as a storage location
for miscellaneous materials left over from other MBTA projects. There are piles of
gravel, concrete jersey barriers, lumber for rail construction, and other debris.




Surficial Geology |

The soils located at 59 West Fourth Street are identified as Udorthents, wet substratum
(655) by the Natural Resource Conservation Services (NRCS). Udorthents consist
primarily of moderately coarse textured soil material and a few small areas of medium
textured material. This map unit consists of filled areas that were previously tidal
marshes, river flood plains, bays, harbors, or swamps. The fill consists of rubble, refuse,
and mixed soil material (typically sand, gravel, and channel dredgings. This soil has slow
to moderate permeability ( estimated at 5 to 15 minutes per inch percolation rates) and
low to moderate available water capacity. Due to the well compacted surface, water will
tend to pond on the surface following an intense rainfall.

Current Condition

The site mainly consists of a fenced in gravel lot. There are no formal parking spaces but
MBTA employees use the site as a parking lot. The employees park on any open, level
gravel throughout the site. The materials and miscellaneous debris are mainly located
along the sides of the northern end of the gravel lot. Due to the unorganized parking and
placement of stored materials a lot of the space is unutilized and left open. Consolidating
the construction materials and designating certain areas for parking would increase the
amount of available space.

Proposed Renovations and Anticipated Maintenance

The Cabot Carhouse Renovation project involves site improvements such as surface
paving and the installation of temporary staging facilities. The staging facilities are
anticipated to be in use for three to five years depending on the rate at which the MBTA
projects are completed.

The site improvements include adding new pavement where gravel/stone currently exists.
The extent of the new pavement can be seen on the plans. The proposed extent of the
pavement will add 34,562 square feet of new impervious surface to the site. Parking and
area pavement markings will be added to the pavement to direct traffic and designate
specific areas for parking. The amount of parking will be sufficient to accommodate all
of the MBTA employees who currently use the gravel lot and the MBTA and LMH-Lane
Cabot Yard Joint Venture (LMH-Lane JV) employees who will use the trailers. The
existing compacted gravel and stone driving surface would be regraded and leveled to
allow proposed paving to meeting existing grades and to pitch it slightly toward the
stormwater infiltration trench. Currently most runoff flow at the site is in this general
direction, away from Fort Point Channel.

The temporary staging area site renovations include the installation of eight (8) trailers,
each one 60° long by 12’ wide, to act as field offices for MBTA and LMH-Lane JV
employees. There will be three (3) trailers for MBTA employees and five (5) trailers for
the LMH-Lane JV. A deck will be located between the two sets of trailers. The proposed
locations of the trailers and deck can be seen on the plans. The MBTA trailers and
portions of the deck are located beneath the New Broadway Bridge. The miscellaneous
construction materials currently on site will be consolidated and moved towards the



northern side of the site for MBTA futule use. Consolidating the lumber, jersey barriers,
stockpiled stone, and other materials will open up space for the trailers and additional
parking.

The trailers will require a water service to be installed. The proposed service is a 3”
HDPE pipe that ties into an existing water service on West Fourth Street close to where it
passes under Interstate-93. The water line then runs along the northern side of West
Fourth Street and down the paved access ramp to the site. Wastewater will be stored in
the trailer tight tank on-site and be pumped out regularly.

Other site utilities such as electric, telecommunication and/or cable will be bought to the
site trailers aerially to reduce site excavation and disturbance. It is anticipated that up to
three service poles may be needed to accommodate the utilities from West Fourth Street.

To handle the runoff generated by the increased impervious surface, a stone swale will be
added along the southeastern side of the site. The site will be graded and paved to direct
flow to the swale. The swale will provide storage and infiltration for stormwater runoft.
The treatment swale has been sized to accept the first 2” rainfall and store the flow
allowing it to filter and infiltrate. The estimated volume of the swale is about 6,800 CF,
ample to allow detention of a 25 year storm event. Above that storm intensity level the
parking lot would begin to flood and additional storage within the parking area would
allow for containment of the 100 Year flood event with an average flood depth of 6
inches over the parking area. Combining the storage and infiltration, the proposed
facilities will fully contain the 100 year event.

Construction Period Operation and Maintenance Plan

Before construction begins, a silt fence and staked straw wattles are to be installed as
detailed on the inside of the existing chain link fence along the entire length of the project
area. The silt fence and straw wattles will remain in place post-construction as a
permanent sediment and erosion control barrier. Limited excavation is anticipated so the
extent of erodible surface will be limited.

The silt fence and straw wattles shall be inspected weekly during construction. The silt
fence shall be inspected for any deficiencies. The straw wattles shall be inspected to
ensure they are securely staked and to inspect sediment accumulation levels.

Deposited sediment shall be cleaned from the staked straw wattles when sediment levels
reach 50% of the wattle height. Sediment shall be disposed of and the area stabilized.

Entity Responsible for Plan Compliance
The LMH-Lane JV is responsible for Plan Compliance. Operation and Maintenance will
be handled by the LMH-Lane JV construction contractor which is to be determined.




Construction Period PollutioA Prevention Measures |
The construction period pollution prevention measures include the installation of a silt
fence and straw wattles along the fence on the westerly limits of the project area (as
detailed on the plans).

Erosion and Sedimentation Control Plan Drawings
Refer to the Environmental Protection specification (Section 31 25 00) (copy attached)
and design plans.

Detail Drawings and Specifications for Erosion Control BMPs, Including Sizing
Calculations

Refer to the Environmental Protection specification (Section 31 25 00) (copy attached)
and design plans.

Vegetation Planning

The only vegetation on site is located between the coastal barrier and the fence that runs
along the westerly edge of the site. The vegetation shall not be disturbed during
construction.

Site Plan —Temporary Staging Area

The proposed plan involves consolidating the miscellaneous construction materials on
site, paving the gravel surface to the extent shown on the plans, and installing eight (8)
trailers to be used as field offices. The installation of the site trailers includes the
installation of a water service and utilizing the trailer storage tanks for wastewater
holding.

Construction Sequencing Plan
The sequence of construction is anticipated to be as follows:

1. Installation of all erosion control systems and approval of Con Comm Agent
Consolidation of the existing construction material on-site to the northern side of
the site.

Grading of the gravel surface.

Construction of 8” wide stone infiltration swale along the easterly edge of the site.
Installation of water service and ancillary aerial utilities.

Parking paving

Placement of trailers on site and installation of deck.

Site cleanup.

N

PN W

This sequence of construction is offered as one option. The construction contractor will
ultimately be responsible for determining the construction sequence. However, erosion
control measures will be required to be implemented prior to the start of construction
activities and remain until the conclusion of construction activities.



Sequencing of Erosion and Sedimentation Controls

Before any construction begins, a silt fence and staked straw wattles are to be installed
along the westerly edge the project area along the inside of the chain link fence. The silt
fence and straw wattles will remain as a permanent sediment and erosion control
measure.

Operation and Maintenance of Erosion and Sedimentation Controls

The silt fence shall be inspected weekly for any deficiencies and to inspect sediment
accumulation levels. Straw Wattles shall be inspected weekly to ensure wattles are
securely staked and to inspect sediment accumulation levels.

Deposited sediment shall be cleaned from the staked straw wattles and silt fence when
sediment levels reach 50% of the wattle height. Sediment shall be disposed of and
stabilized with vegetation.

Inspection Schedule
Erosion and Sediment Controls are to be inspected weekly.

Maintenance Schedule

The silt fence is to be cleaned of accumulated sediment when sediment levels rise to 50%
of its full height or when sediment is causing deficiencies in the fence. The fence is to be
repaired or replaced as needed.

Straw Wattles are to be cleaned of accumulated sediments when sediment levels rise to
50% of their full height. Wattles are to be re-staked and/or replaced as needed.



Inspection and Maintenance Log Form
Inspections To Be Conducted Weekly

Weekly Inspection Log Form

Make copies of this form as needed.

Date of Weekly Inspection:

Inspected By:

Inspection Notes:
Inspect Straw Wattles to confirm wattles are securely staked and that there are no
gaps or deficiencies in the straw wattles. Inspect silt fencing for deficiencies.

Inspect accumulated sediment levels. Sediment shall be removed when
accumulation levels reach 50% of the straw wattle height. Sediment shall be
disposed of and stabilized with vegetation.

Maintenance Required:

Maintenance Completed Date:




POST CONSTRUCTION

OPERATION AND MAINTENANCE PLAN



Cabot Yard Carhousi
Boston, MA

POST CONSTRUCTION
Operation and Maintenance Plan

Stormwater Management System Owner: LMH-Lane Cabot Yard Joint Venture

Party Responsible for Operation and Maintenance: LMH-Lane Cabot Yard Joint Venture

Schedule for implementation of routine and non-routine maintenance task:

Monthly inspect straw wattles and silt fence for sediment accumulation. Remove
sediment when levels reach half of the straw wattle height. Inspect wattles to ensure they
are properly staked and secure. Restake and replace wattles as needed. Inspect silt fence
for any deficiencies, repair and/or replace fence as needed.

Semi-annually inspect stone infiltration swale. Inspect swale for sediment accumulation
and remove as necessary. Inspect swale for rock displacement, replace stones as needed.

Plan showing the location of all stormwater BMPs maintenance access areas:
Not applicable.

Description and delineation of public safety features:

There is a 6-foot high chain link fence that run along the Western edge of the site. The
fence separates the gravel lot from the vegetation strip and the channel. There is also a
chain link fence that borders the Eastern edge of the site that separates the site from the
railroad tracks.

Estimated operation and maintenance budget:

Minimal operation and maintenance costs are anticipated for this site. A nominal amount
of $2,000.00 per year is anticipated for inspections and minor maintenance for upkeep of
the stormwater management system.

Operation and Maintenance Log Form:
See attached.




Cabot Yard Carhouse
Boston, MA

Operation and Maintenance Log Form

Make copies of this form as needed.

Inspect straw wattles and silt fence monthly. Inspect straw wattles and silt fence for
sediment accumulation. Remove sediment when sediment level is half the height of
the straw wattles. Inspect straw wattles and silt fence for damage. Repair or replace
wattles and silt fence as necessary.

Inspect stone infiltration swale semi-annually. Inspect swale for sediment
accumulation. Inspect swale for traprock displacement, replace as needed.

Date of Inspection:

Inspected by:

Description/Location of any damage to straw wattles or silt fence:

Description/Location of sediment accumulation:

Description/Location of any damage t/erosion to stoned swale or containment berm:

Maintenance measures required:

Date Maintenance Completed:

Date of Next Inspection:



ENVIRONMENTAL PROTECTION
SPECIFICATION



PART 1

1.01

1.02

PART 2

2.01

2.02

2300-41

SECTION 31 25 00
ENVIRONMENTAL PROTECTION
GENERAL
SCOPE OF WORK

The work covered by this section of the specifications consists of furnishing all labor,
materials, tools and equipment and performing all work required for the prevention of
environmental pollution during and as a result of construction operations under this
contract.

The requirements set forth in this section of the specifications apply to cross-country
areas, river and stream crossings, and construction in and adjacent to wetlands, unless
otherwise specifically stated.

All work under this Contract shall be in accordance with any Conservation
Commissions’ Order of Conditions as well as any requirements applied from any
local, State or Federal agency having jurisdiction over all or portions of the work.

MEASUREMENT AND PAYMENT

The quantity of Siltation Barrier under the applicable Bid Item will be measured per
linear foot along the centerline of the barrier, complete in place, including all
incidentals necessary.

The unit price under this Siltation Barrier item shall constitute full compensation for
installation, maintenance and removal of the barrier as shown on the Drawings,
complete in place, including all incidentals necessary.

MATERIALS
STRAW WATTLES

Straw Wattles shall have a minimum of eight (8) inches in diameter. They shall be
fastened with a two (2) inch by two (2) inch stake two (2) feet long. Stakes shall be
driven to fasten the wattles at no more than every ten (10) feet.

SILT FENCE

The silt fence shall consist of a 3-foot wide continuous length sediment control fabric,
stitched to a 2-1/2 foot wide, continuous length support netting, and stapled to
preweathered oak posts installed as shown on the drawings. The oak posts shall be

2 inches by 2 inches by 4 feet-8 inches and shall be tapered. The support netting shall
be industrial strength polypropylene. The bottom edge of the sediment control fabric
shall be buried as shown on the drawings. The sediment control fabric shall conform
to the following properties:

3125 00-1



2.02

PART 3

3.01

SILT FENCE (continued)

1.  Minimum weight of 2.5 oz/sy (ASTM D-3776-79)
2. Minimum thickness of 17 mils (ASTM D1777-79)
3. Minimum tear strength of 65 Ibs. (ASTM D1117-80)
4. Minimum burst strength of 210 psi (ASTM D3786-80)
5. Minimum coefficient of permeability of 0.0009 cm/sec
6.  Equivalent opening size (EOS) 20 (U.S. Standard Sieve)
7.  Water flow rate of 10 gal/min/sf
EXECUTION

IMPLEMENTATION

Prior to commencement of work, the Contractor shall meet with representatives of the
Engineer to develop mutual understandings relative to compliance of the
environmental protection program.

The Contractor shall submit for approval six (6) sets of details and literature fully
describing environmental protection methods to be employed in carrying out
construction activities within one-hundred (100) feet of wetlands or across areas
designated as wetlands.

The Conservation Commission agents, will be notified of the date and location of the
Pre-Construction Meeting. The Conservation Commission agent shall be in
attendance to review the Contractor’s proposed environmental protection and
sediment control measures and the sequence and schedule of work.

The Contractor shall submit, for review and approval by the Engineer, the sequence
and schedule of activities for environmental protection and sediment control
measures.

After installation of siltation barrier the Contractor shall schedule a Conservation
Commission agent to inspect and approve the barrier before excavation activities may
begin.

If a non-compliance item is detected by the Engineer, the Engineer will notify the
Contractor in writing of any non-compliance. The Contractor shall, after receipt of
such notice, immediately take corrective action. Such notice, when delivered to the
Contractor or his authorized representative at the site of the work, shall be deemed
sufficient for the purpose. If the Contractor fails to act promptly, the Engineer may
order stoppage of all or part of the work until satisfactory corrective action has been
taken. No claim for an extension of time or for excess costs or damage incurred by
the contractor as a result of time lost due to any stop work orders shall be made.

3125 00-2



3.02

3.03

3.04

230H0-41

AREA OF CONSTRUCTION ACTIVITY

Insofar as possible, the Contractor shall confine his construction activities to those
areas defined by the plans and specifications. All land resources within the project
boundaries and outside the limits of permanent work performed under this contract
shall be preserved in their present condition or be restored to a condition after
completion of construction at least equal to that which existed prior to work under
this contract.

PROTECTION OF WATER RESOURCES

The Contractor shall not pollute water resource areas with fuels, oils, bitumens,
calcium chloride, acids or other harmful materials. It is the Contractor’s
responsibility to comply with all applicable Federal, State, County and Municipal
laws regarding pollution of water resources.

Special measures should be taken to insure against spillage of any pollutants into
public waters or wetland resource areas.

CONSTRUCTION IN AREAS SUBJECT TO WETLAND PROTECTION
REGULATIONS

Insofar as possible, the Contractor shall make every effort to minimize disturbance
within areas designated as wetlands, or water resource areas including coastal
resources, banks and beaches.

The Contractor shall perform his work in such a way that these areas are left in the
condition existing prior to construction.

The elevations of resource areas shall not be unduly disturbed by the Contractor’s
operations outside of the trench limits. If such disturbance does occur, the Contractor
shall take all measures necessary to return these areas to the elevations which existed
prior to construction.

The Contractor shall limit the extent of open excavation and ensure the areas are
stabilized at the end of each work day to prevent further damage as a result of wind or
wave action.

The Contractor shall prevent erosion, loss of material and excavation materials from
entering beach areas and shall progress work to ensure this.

Excavated materials shall not be permanently placed or temporarily stored in areas

designated as coastal beaches. Temporary storage areas for excavated material shall
be as approved by the Engineer.

312500-3



3.05

3.06

3.07

3.08

2a0-41

PROTECTING AND MINIMIZING EXPOSED AREAS

The Contractor shall limit the area of land which is exposed and free from vegetation
during construction. In areas where the period of exposure will be extend longer than
one (1) day, temporary mulching or other protective measures shall be provided as
required.

The Contractor shall take account of the conditions of the soil where temporary cover
crop will be used to insure that materials used for temporary vegetation are adaptive
to the sediment control. Materials to be used for temporary vegetation shall be
approved by the Engineer.

PREPAREDNESS FOR STORM EVENTS

The Contractor shall make efforts to adequately prepare the work site for storm
gvents.

Insofar as possible the Contractor shall limit the amount of open excavations and the
duration for which there are open excavations on-site.

The Contractor shall stabilize open excavations and the surrounding areas to
withstand conditions present during storm events.

LOCATION OF STORAGE AREAS

The location of the Contractor’s storage areas for equipment and/or materials shall be
upon cleared portions of the job site or areas to be cleared as a part of this project, and
shall require written approval of the Engineer. Plans showing storage facilities for
equipment and materials shall be submitted for approval of the Engineer.

Adequate measures for erosion and sediment control such as the placement of baled
hay or straw around the downstream perimeter of stockpiles shall be employed to
protect any downstream areas from siltation.

There shall be no storage of equipment or materials in water resource areas.

The Engineer may designate a particular area or areas where the Contractor may store
materials used in his operations.

PROTECTION OF LANDSCAPE

The Contractor shall not deface, injure, or destroy trees or shrubs nor remove or cut
them without written authority from the Owner. No ropes, cables, or guys shall be
fastened to or attached to any existing nearby trees for anchorages unless specifically
authorized by the Engineer. The Contractor shall, in any event, be responsible for
any damage resulting from such use.

31 25 00-4



3.07

3.08

3.09

3.10

3.11

3.12

2300-41

PROTECTION OF LANDSCAPE (continued)

Where, in the opinion of the Engineer, trees may possibly be defaced, bruised,
injured, or otherwise damaged by the Contractor’s equipment or by his blasting or
other operations, the Engineer may direct the Contractor to adequately protect such
trees by placing boards, planks, poles or fencing around them. Any trees or landscape
feature scarred or damaged by the Contractor’s equipment or operations shall be
restored as nearly as possible to its original condition at the expense of the
Contractor. The Engineer will decide what method of restoration shall be used, and
whether damaged trees shall be treated and healed or removed and disposed.

DUST CONTROL

During the progress of the work, the Contractor shall conduct his operations and
maintain the area of his activities, including sweeping and sprinkling of areas as
necessary, to minimize creation and dispersion of dust.

STRAW WATTLES

To trap sediment and to prevent sediment from entering resource areas, straw wattles
shall be used as directed by the Engineer or as directed by Conservation Commission
representatives. Care shall be taken to keep the wattles from breaking apart. The
wattles should be securely staked to prevent overturning, flotation or displacement.
All deposited sediment shall be removed periodically.

SILTATION BARRIER

Where directed by the Engineer, the Contractor shall erect and maintain a temporary
siltation barrier. The siltation barrier shall be used specifically to contain sediment
from runoff water and to minimize environmental damage caused by construction.
DEVICE MAINTENANCE

During the progress of work, the Contractor shall:

1. Remove accumulated sediment once it builds up to one-half of the height of the
siltation barrier.

2. Replace damaged fencing or hay bales, where required.

3. Make other repairs as necessary to ensure that all silt fencing and hay bales are
filtering all runoff directed to them.

SURFACE RESTORATION

Loaming and Seeding shall be conducted as soon as is practical once construction has
been completed within the areas designated.
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3.13

230041

REMOVAL AND FINAL CLEANUP

At the completion of construction, remove sediment control devices and all
accumulated silt. Dispose of silt and work materials in proper manner. Regrade all
areas disturbed during this process and stabilize area against erosion.

END OF SECTION

31 2500-6



ILLICIT DISCHARGE COMPLIANCE
STATEMENT



ILLICIT DISCHARGE COMPLIANCE STATEMENT

Cabot Yard Carhouse Site Improvements, Boston, MA

DEP does not permit illicit discharges, defined by 310 CMR 10.04 as follows, to the stormwater
management system:

“Illicit discharge means a discharge that is nol entirely comprised of stormwater.
Notwithstanding the foregoing, an illicit discharge does not include discharges from the
following activities or facilities: firefighting, water line flushing, landscape irrigation,
uncontaminated ground water, potable water sources, foundation drains, air conditioning
condensation, footing drains, individual resident car washing, flows from riparian habitats and
wetlands, dechlorinated water from swimming pools, water used for street washing and water
used to clean residential buildings without detergents.”

I certify that there will be no illicit discharges to the City of Boston’s Stormwater System.

— Signature

Massimo Marino
Printed Name

Managing Director and Chairman of the Committee
of the Joint Venture
Title

October 23, 2018
Date

City of Boston
1 City Hall Square
Boston, MA 02201
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