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September 16, 2020

Mr. George Barrett, Chair

Wareham Planning Board

c¢/o Mr. Kenneth Buckland, Town Planner
54 Marion Road

Wareham, Massachusetts 02571

Via: FedEx and Email to sraposo@wareham.ma.us
and kbuckland@wareham.ma.us

Reference: Response to Peer Review Comments
Application for Site Plan Review
27 Charge Pond Road PV+ES Project
Wareham, Massachusetts
B+T Project No. 1833.109

Dear Planning Board Members:

On behalf of the Applicant, Borrego Solar Systems, Inc. (BSSI), Beals and Thomas, Inc. (B+T)
respectfully submits this response to comments and associated revised plans and revised
stormwater management report in response to Planning Board and peer review comments on the
above-referenced solar project. For ease of review, comments are indicated in italicized font, with
our responses in regular font.

As requested, we have enclosed nine hard copies of this letter with full size plans. We understand
that the Board will distribute one of these copies to the peer review consultant for supplemental
review. A separate copy of the letter and plans have been submitted directly to Wareham Fire.

General:

1. The project is for a large ground mounted solar energy project located on the westerly side
of Charge Pond Road and is of 44 acres in size. A total of 30,078 solar modules are

proposed.

Please refer to the enclosed revised plans for the updated array layout and estimated solar
module count, found on the cover sheet and Note #2 on the Layout and Materials and
Grading and Erosion Control plan sheets. Specifically, the limit of work is now 42.2+
acres in size, and the number of solar modules is approximately 28,620.
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2.

Reference is made to Section 590, Solar Energy Generation Facilities of the Wareham
Zoning By-Law and successive sections of the By-Law through Section 596.4.

No response required.

Section 1510.7 of Site Plan Review requires compliance with all applicable sections of the
By-Law.

No response required.

Page 2-11 of the Project Narrative lists four waivers from the requirements of the By-Law
for Site Plan Review. The waivers relate to the submittal of photos of the site, notations as
to contiguous land, plan scale and the presentation of certain natural features of the site.

The waivers requested for the Project relate to submittal and plan requirements, rather than
design or dimensional provisions of the Zoning By-Laws. Based on a review of the
Applicant’s past filings with the Board, the Planning Board has previously granted waivers
from these administrative requirements for some solar projects proposed by the Applicant,
while in other cases the projects were approved with those minor deviations from such
requirements. Given the Board’s past practice, we respectfully withdraw these waiver
requests and ask the Board to accept these minor deviations as follows:

e The Applicant respectfully withdraws the request for a waiver from Section
1531.11, which requires photographs of the site at size of 8” by 10”, and requests
that the Board accept the Aerial Map and Regional Context exhibits, as well as the
photographs included in the narrative.

e The Applicant respectfully withdraws the requests for waivers from Section
1531.10: “All contiguous land owned by the applicant or by the owner of the
property” and 1532.3: “Existing Legal Features” b) “Property lines (with
dimensions identified)” and requests that the Board approve the plans as submitted.
It is not practical to depict the property lines and dimensions and all contiguous
parcels, due to the size of the overall Property and the extent of the surrounding
land owned by ADM.

e The Applicant respectfully withdraws the request for a waiver from the provisions
of Subsection 1532: “Existing Features” that require that plans be at a scale of 17 =
20°, 40°, or 100°, and accept the plans at 17 = 80°, 17 = 50’ and 1” = 30°.
Additionally, overall index sheets are provided at a scale of 1” = 150’ in order to
see the Site on a single sheet, to facilitate the Board’s understanding of the Project.
These scales are appropriate for the Project Site.
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5.

e The Applicant respectfully withdraws the request for a waiver from Section 1532.1
“Existing Natural Features” 2. “Individual trees 18" dbh or over” and requests that
the Board approve the plans as submitted. Due to the size of the Property and the
character of the Project, it is infeasible to locate all trees greater than 18 inches.

The Planning Board does not have the authority under the Zoning By-Law to grant waivers,
however relief can be sought by applying to the Zoning Board of Appeals for variances to
the requirements of the appropriate sections.

Please refer to the response to General Comment 4 for discussion regarding the withdrawal
of the waiver requests.

Existing Site Conditions

1.

The site is generally wooded and is so described beginning on Page 2.2 of the Project
Narrative. A photograph taken in February of 2020 indicates the typical vegetation found.
In the photo, the various deciduous trees and underlying brush are void of leaf cover,
giving a sense of the visibility throughout the site.

No response required.

Topography is undulating and extends from elevation 16 near Parker Mills Pond to
elevation 45 near the south center and southeasterly portion of the site. In the vicinity of
Charge Pond Road, the elevation is approximately 32. In the northerly portion of the site
abutting the Wareham Little League fields, elevations vary from 24 to 40.

No response required.

Site Construction Proposal

1.

Access to the site is on the northwesterly side of Charge Pond Road south and west of the
YMCA. Pavement width is approximately 24 feet with an asphalt sidewalk and grass strip
abutting on the project side of the road. A temporary access is proposed consisting of
crushed stone. It is proposed to replace the sidewalk after work is complete.

a. A curb cut permit is required from Municipal Maintenance for any construction
access to the site.

The Applicant acknowledges this requirement and will apply for the required
permit prior to the application for building permit.
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2.

b. Construction should include the removal of the sidewalk as necessary, providing
handicap access at each side and a paved apron of sufficient thickness and grade
for truck traffic and should not allow runoff onto the surface of Charge Pond Road.
This modification should be made permanent.

The revised plans include a detail depicting the site entrance, including sidewalk
removal and a paved apron that is handicap accessible. Please refer to Sheet C-6.0.

c. The temporary access should be greater than 12 feet in width and the return radii
should be greater than 10 feet in order to protect shoulders.

The temporary access was depicted as 88 feet wide at the back of sidewalk along
Charge Pond Road in the originally submitted plans. The temporary access then
narrowed to a 20-foot width as it entered the Site. Return radii were established at
a minimum of 35+ feet. The current revised plans maintain these dimensions at the
site entrance, and the associated detail has been clarified. Please refer to Sheet C-
6.0.

Section 594.3 requires all utility connections to be underground. The plan shows two
overhead power lines extending from Charge Pond Road into the site for a distance of
approximately 600 feet before going underground. Most of the poles will be visible from
Charge Pond Road. The plan should be changed accordingly.

For clarity, Section 594.3 reads: “All utility connections shall be underground except to
the extent that underground utilities are not feasible in the reasonable determination of
the board review” (emphasis added). The Project has been designed to meet the
interconnection and metering requirements of the utility company, with impacts minimized
to the maximum extent feasible. It is the Applicant’s opinion that pad-mounted equipment,
which reduce the extent of overhead poles, results in greater construction-related and
ground disturbance than pole-mounted equipment, due to the need for construction of
vaults and concrete pads, as well as potentially greater visual impacts due to the clustering
of equipment . The Board held a similar discussion related to the previous group of solar
projects proposed by BSSI in Wareham, and agreed to pole mounted metering at that time.
Accordingly, the proposed Project is consistent with previously-approved projects. If
preferred by the Board, the Applicant can instead utilize pad mounted metering.
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3.

Section 594.3.7 is the setback requirement for the perimeter of the project. Except for
access, the buffer is to only to be used as natural buffer and/or screening. No other uses
are allowed. The proposed stormwater infiltration basins and other structures violate this
requirement and should be relocated. This applies to all stormwater facilities that have
been located in the buffer.

A small area of off-grading for Basin 3 was previously located within the 50-foot zoning
setback, but has been removed (please refer to Sheet C-4.2 and C-4.4 of the enclosed
revised plans).

The only remaining feature within the 50-foot zoning setback consists of a stormwater
basin and associated piping to address stormwater runoff from the site entrance drive. It is
not possible to relocate the stormwater basin outside of the 50-foot zoning setback, as the
proposed design maintains existing drainage patterns to the maximum extent feasible, and
will prevent water and debris from entering Charge Pond Road. Because this stormwater
feature is necessary for the site entrance drive, which is allowable within the zoning
setback, it is our understanding that it is permissible.

Consideration should be given to modifying the stormwater drainage infiltration basins
and open areas that are near the project entrance so that the cleared expanse of panels
will be less visible from Charge Pond Road.

The design of the Project in the area of Charge Pond Road was evaluated; however, the
extent of clearing proximate to the road is necessary in order to accommodate the site
entrance drive and associated stormwater basin. Therefore, a reduction in the limit of
clearing at this location is not feasible. Further, as indicated in Site Construction Proposal
Comment 3 above, it is not feasible to relocate the site entrance stormwater basin.

a. Consider more use of existing buffers and vegetation for the control of stormwater.

Stormwater basins have been generally sited in areas of peripheral clearing for the
solar array and are designed to directly capture, treat and infiltrate stormwater
runoff from the project perimeter driveway and proposed array area. They have
been designed to mitigate peak rates of runoff from the site to the respective design
points and serve to protect down-gradient resource areas and maintain existing
drainage patterns and flow paths.
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b. Check sub-watersheds that function naturally now as possible receptors of runoff

C.

rather than creating additional open areas.

Areas that currently function as receptors of runoff under existing conditions
consist of wetlands, for example, the existing kettle depressions associated with the
A, B, C, E and F series wetlands. These areas were all analyzed as design points to
compare pre- and post-development runoff to ensure compliance with mitigation of
peak runoff rates per Standard 2 of the MassDEP Stormwater Handbook. The
various basins were designed to protect these resource areas while maintaining the
existing hydrology and drainage patterns tributary to these low points in terms of
direction of basin overflows and infiltration.

Reduce the amount of clearing leading from Charge Pond Road to the interior of
the site and maintain natural vegetation as much as possible for screening of the
open area that will block direct views.

Please refer to the response at the above introduction of this Site Construction
Proposal Comment 4.

5. The southwestern portion of the site has the most extreme contour differences that change

from elevation 16 at Parker Mills Pond to elevation 43 near the narrow area lying between
two isolated wetlands.

a. Clearing all but a 50-foot wide buffer at the lowest elevations will expose this

sloped area to visibility from some lines of site on the westerly side of Parker Mills
Pond.

In the vicinity of Parker Mills Pond, the previously-proposed 65-linear foot wooded
buffer (on average) from the edge of Tihonet Pond has been increased by 15-feet
(on average) to 80 linear feet (on average). More specifically, although the
minimum width of woods (50+ feet) remains similar at the north edge of the
western lobe of solar panels, the width in other areas has been increased from the
previous maximum of 73 feet to a current maximum of 128 feet. Please refer to
Sheet C-3.1.
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6.

7.

b. Leaving the most westerly projection of this area uncut and thereby expanding the
buffer would offer some visibility protection to the exposed panels at the higher
elevations. Given that there are more than 30,000 panels proposed, it would
appear feasible to do without substantially harming the project viability. A
north/south line through contour 34 is recommended.

BSSI evaluated this and other feedback received from the Planning Board and
Conservation Commission. The resulting layout revisions reduces the limit of
clearing by 1.6 acres. Please refer to Sheet C-2.0.

c. Leaving this area in a natural state could conceivably eliminate the necessity of
having open drainage infiltration areas adjacent to the 50-foot no-touch zone of
bordering vegetated wetlands. It would also eliminate the violation of a natural
buffer as required by Section 594.3.7 of the By-Law.

The Project design has been updated based on revisions to the wetland delineation
by the Conservation Administrator, and with consideration of the peer review
comments herein. As previously noted in Site Construction Proposal Comment 3
above, the only location where a stormwater basin lies within the 50-foot zoning
setback is at the site entrance drive.

The Board is encouraged to review the screened buffer in other portions of the site as well.
The minimum 50-foot wide buffer is proposed throughout the project.

No response required.

1t is noted in the Project Narrative that the removal of trees outside the panel areas will be
necessary to provide ample light to panels during winter months. Those areas that may
need additional clearing should be identified for consideration. The removal of trees
should be limited to only those of a certain height. The applicant should demonstrate the
maximum height of vegetation to remain.

No clearing will occur beyond the limit of clearing that is depicted on the plans. Selective
clearing is not a preferred construction method of construction.
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8.

Underbrush and stumps are to be left in the various additional cutting areas. Note that
leaving stumps of white pine, while positive for the least disruption of surrounding
vegetation, will not result in new growth to fill in the buffer. Existing vegetation may be
encouraged with added sunlight exposure.

Agreed; no response required.

Decommissioning Estimate

1.

The decommissioning cost estimate for the project is found in Section 5 of the Project
Narrative. It is broken down into categories of system specifications, labor and equipment
costs, equipment and material removal rates and energy storage decommissioning.

No response required.

Reference is made to much of the materials being 100 percent recyclable. While this may
be true, the statement is also made that the materials will be taken to the nearest transfer
station where it will be accepted at no charge. Evidence of there being no charge should
be presented.

The assumptions detailed in the decommissioning estimate provided with the initial
application materials copies, almost exactly the assumptions approved by the Wareham
Planning Board for the previous four solar and energy storage project approved
approximately 18 months ago (see projects approved at 160 Tihonet Road, 77 Farm to
Market Road, 299 Farm to Market Road, and 71 Charlotte Furnace Road). For these
previously approved projects the decommissioning amount average was $24,971 per MW
DC. The 27 Charge Pond Road decommissioning amount was estimated at $24,631 per
MW DC.

The Applicant respectfully that the decommissioning estimate provided be accepted by the
Board.

Reference is also made to the Wareham Recycling Center as being the site of material
disposal. This site is not set up for the disposal of large quantities of materials such as this
and should not be assumed to be acceptable.

Please see response to Decommissioning Estimate Comment 2 above.

The cost of removal of several items including modules, rack dismantling, concrete pad
removal and disposal, fence removal and seeding of disturbed areas appears to be low. It
assumes a very fast pace of disassembly and staging of materials for removal. These items
should be reviewed further.

Please see response to Decommissioning Estimate Comment 2 above.
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5.

The re-seeding of the site covers only a small portion of the area based on the cost estimate.
Removal of modules, racks and fencing will result in disturbance of the underlying ground
and could substantially increase the areas to be reseeded. The cost estimate should be
reconsidered.

Please see response to Decommissioning Estimate Comment 2 above.
The surety documentation for the dismantling of the site needs to be presented for
discussion purposes prior to approval.

The Applicant acknowledges this requirement. Please see attached for a template of the
surety documents that are widely accepted across the Commonwealth as well as for
previous Borrego projects in Wareham. The Applicant will provide a copy of the final
surety prior to the start of construction.

Stormwater Calculations

1.

The stormwater calculations in general follow acceptable practice and use reasonable
assumptions for soil infiltration and runoff rates.

No response required.

Because there needs to be reconsideration of the location and sizing of various infiltration
areas, the calculations should be revisited as necessary.

The site design has been updated to reflect Planning Board and peer review comments, as
well as the wetland resource area limits agreed upon by the Conservation Administrator
and Applicant. As noted, this has necessitated revisions to the stormwater management
system. An updated stormwater management report is enclosed herewith.

There appear to be no significant issues regarding depth to groundwater for this site.

No response required.

Operation and Maintenance Plan

1.

A stormwater operation and maintenance plan has been presented as Attachment 5 of the
Stormwater Management Report. This report should be referenced in any Special Permit
the Planning Board may approve.

No response required.
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2. In addition, an NPDES permit is required from EPA since the project is over one acre in
size. Proof of the filing and approval of the permit should be submitted to the Planning
Board for the project file.

The Applicant acknowledges this requirement. A draft Stormwater Pollution Prevention
Plan (SWPPP) prepared in compliance with the Construction General Permit administered
by EPA was included as an attachment to the stormwater management report submitted
with the Application for Site Plan Review. The Applicant will provide a copy of the final
SWPPP prior to the start of construction.

We trust that the information provided herein satisfies the comments on the Project, and look
forward to meeting with the Planning Board at the continued hearing on September 28, 2020.
Please do not hesitate to contact us should you have any questions in the interim.

Very truly yours,

BEALS AND THOMAS, INC.

L VE R NPV VS ﬁ% £
Jeffrey'R.

Stacy H. Minihane, PWS Murphy,
Senior Associate Civil Engineer

Attachments: Revised Plans dated September 16, 2020 in 165 sheets
Revised Stormwater Management Report dated September 15, 2020

cc: Wareham Fire Department (via Certified Mail)
Borrego Solar Systems, Inc. (via Box upload)
A.D. Makepeace Company, James Kane (1 copy via US Mail and email)
Charles L. Rowley PE, PLS (via email and hard copy via Planning Office)

MKS/JRM/shm/cmv/1833109LT002

", BEALS +THOMAS
ot



DECOMMISSIONING BOND

KNOW ALL BY THESE PRESENTS, That Borrego Solar Systems, Inc. ;

as principal, and , a corporation duly organized and existing under and by
virtue of the laws of the State of. , as Surety, are held and firmly bound unto,

as Obligee in the

sum of lawful money of the

United

States of America, for payment of which well and truly to be made, we bind ourselves, our heirs, executors, jointly and severally,
firmly by these presents.

WHEREAS, the said Principal has received a Conditional Use Permit from the Obligee for the placement of a solar energy facility
comprised of solar energy collection cells/panels and related facilities necessary to harness sunlight for energy generation and
distribution and associated support structure, braces, racking, wiring and related interconnection equipment (the “Solar Facility”),
which Site Plan Review sets forth the terms and conditions which govern the use of such Solar Facility and which agreement is
hereby specifically referred to and made part hereof as Exhibit A (“Site Plan Review”). A surety bond is required as a condition of
the Site Plan Review in order to guarantee the maintenance, replacement, removal or relocation of said Solar Facility which will be

as further
detailed in the Site

NOW, THEREFORE, the condition of this obligation is such, that if the Principal shall faithfully perform in accordance with the
aforesaid Resolution and indemnify the Obligee against all loss caused by the Principal’s breach of any ordinance or agreement
relating to the removal or relocation of the Solar Facility, then this obligation shall be void, otherwise to remain in full force and

effect.

PROVIDED, HOWEVER, THAT THIS BOND IS EXECUTED BY THE PRINCIPAL AND SURETY AND ACCEPTED BY
THE OBLIGEE SUBJECT TO THE FOLLOWING EXPRESS CONDITIONS:

1. The bond shall be effective || iJTE———
R e cvenecees

2

the aggregate, the penal sum of this bond.

3. It is understood and agreed that this bond shall remain in full force and effect for the full period of the Permit, and that
the obligation of the Surety may be terminated by the Surety by giving sixty (60) days advance notice in writing to the
Obligee, delivered by a traceable form of delivery; and provided further, that nothing herein shall affect any rights or
liabilities which shall have accrued under this bond prior to the date of such termination.

4. Neither the Surety’s decision to cancel, nor the failure of the Principal to file a replacement bond or other security, shall in
itself constitute a loss to the obligee recoverable under this bond.

5 All suits and actions against this bond must be brought within 60 days of the termination of the Permit or bond,
whichever shall occur first.

sioneD, seaLED anD DATED THIS |GGG

Borrego Solar Systems, Inc.
(Principal)

BY:




THE HANOVER INSURANCE COMPANY
MASSACHUSETTS BAY INSURANCE COMPANY
CITIZENS INSURANCE COMPANY OF AMERICA

POWER OF ATTORNEY
THIS Power of Attorney limits the acts of those named herein, and they have no authority to bind the Company except in the manner and to

the extent herein stated.
KNOW ALL PERSONS BY THESE PRESENTS:

That THE HANOVER INSURANCE COMPANY and MASSACHUSETTS BAY INSURANCE COMPANY, both being corporations organized and existing
under the laws of the State of New Hampshire, and CITIZENS INSURANCE COMPANY OF AMERICA, a corporation organized and existing under the laws
of the State of Michigan, (hereinafter individually and collectively the “Company”) does hereby constitute and appoint,

Paul J. Hering, Aidan Smock, Tim McClellen, Kathy Vanderslice, Richard Hallett, Marta Collett and/or Sandra Corona
Of Marsh & McLennan Insurance Agency, LLC of San Diego, CA each individually, if there be more than one named, as its true and lawful attorney(s)-
in-fact to sign, execute, seal, acknowledge and deliver for, and on its behalf, and as its act and deed any place within the United States, any and all surety
bonds, recognizances, undertakings, or other surety obligations. The execution of such surety bonds, recognizances, undertakings or surety obligations, in
pursuance of these presents, shall be as binding upon the Company as if they had been duly signed by the president and attested by the secretary of the
Company, in their own proper persons. Provided however, that this power of attorney limits the acts of those named herein; and they have no authority to
bind the Company except in the manner stated and to the extent of any limitation stated below:

Any such obligations in the United States, not to exceed Fifty Million and No/100 ($50,000,000) in any single instance

That this power is made and executed pursuant to the authority of the following Resolutions passed by the Board of Directors of said Company, and said
Resolutions remain in full force and effect:

RESOLVED: That the President or any Vice President, in conjunction with any Vice President, be and they hereby are authorized and
empowered to appoint Attorneys-in-fact of the Company, in its name and as it acts, to execute and acknowledge for and on its behalf as surety,
any and all bonds, recognizances, contracts of indemnity, waivers of citation and all other writings obligatory in the nature thereof, with power to
attach thereto the seal of the Company. Any such writings so executed by such Attorneys-in-fact shall be binding upon the Company as if they
had been duly executed and acknowledged by the regularly elected officers of the Company in their own proper persons.

RESOLVED: That any and all Powers of Attorney and Certified Copies of such Powers of Attorney and certification in respect thereto, granted
and executed by the President or Vice President in conjunction with any Vice President of the Company, shall be binding on the Company to the
same extent as if all signatures therein were manually affixed, even though one or more of any such signatures thereon may be facsimile.
(Adopted October 7, 1981 — The Hanover Insurance Company; Adopted April 14, 1982 — Massachusetts Bay Insurance Company; Adopted
September 7, 2001 — Citizens Insurance Company of America)

IN WITNESS WHEREOF, THE HANOVER INSURANCE COMPANY, MASSACHUSETTS BAY INSURANCE COMPANY and CITIZENS INSURANCE
COMPANY OF AMERICA have caused these presents to be sealed with their respective corporate seals, duly attested by two Vice Presidents, this 1%
day of August, 2019.

The Hanover Insurance Company
The Hanover Insurance Company
gi:_ssad‘;'“tts Bay Insulrance g"mpa ny Massachusetts Bay Insurance Company
izens Insurance Company of America Citizens Insurance Company of America

\S,L, aﬁ«u (7.,@ A Al

John €. Roche, EVP and President James H. Kawiecki, Vice President

THE COMMONWEALTH OF MASSACHUSETTS )
COUNTY OF WORCESTER ) ss.

On this 1%t day of August, 2019 before me came the above named Vice Presidents of The Hanover Insurance Company, Massachusetts Bay Insurance
Company and Citizens Insurance Company of America, to me personally known to be the individuals and officers described herein, and acknowledged that
the seals affixed to the preceding instrument are the corporate seals of The Hanover Insurance Company, Massachusetts Bay Insurance Company and
Citizens Insurance Company of America, respectively, and that the said corporate seals and their signatures as officers were duly affixed and subscribed to
said instrument by the authority and direction of said Corporations.

OIANE J. MARINO

Notary Publi
Wy m‘:" Expres Diane J. o, Notary Public
-t My Commission Expires March 4, 2022

I, the undersigned Vice President of The Hanover Insurance Company, Massachusetts Bay Insurance Company and Citizens Insurance Company of
America, hereby certify that the above and foregoing is a full, true and correct copy of the Original Power of Attorney issued by said Companies, and do
hereby further certify that the said Powers of Attorney are still in force and effect.

GIVEN under my hand and the seals of said Companies, at Worcester, Massachusetts, this 19th day of August, 2020

CERTIFIED COPY | = Telly 4. b,

Theodore G. Martinez, Vice Pr‘csiden:/




CALIFORNIA ALL-PURPOSE ACKNOWLEDGMENT

A notary public or other officer completing this certificate verifies only the identity of the individual who signed the
document to which this certificate is attached, and not the truthfulness, accuracy, or validity of that document.

STATE OF CALIFORNIA

County of San Diego }

- AUG 19 2020

Date

before me, Sandra Corona , Notary Public,
Insert Name of Notary exactly as it appears on the official seal

personally appeared Richard Hallett

Name(s) of Signer(s)

who proved to me on the basis of satisfactory evidence to
be the personfg) whose name(sX is/ase subscribed to the
within instrument and acknowledged to me that ke/she/ixex
executed the same in KRisther/ixeix authorized capacity(igsy,
and that by X¥s/her/theix signature(g on the instrument the
person(g), or the entity upon behalf of which the person(s)
acted, executed the instrument.

SANDRA CORONA

R Commission No. 2299905
¥ NOTARY PUBLIC - CALIFORNIA
SAN DIEGO COUNTY

Commission Expires August 2, 2023

| certify under PENALTY OF PERJURY under the laws of
the State of California that the foregoing paragraph is true
and correct.

ans LANY vann

Witness my hand and official seal.

Signature _( 2(244& (\Axuﬁ )

Place Notary Seal Above Signature of Notary Public

OPTIONAL

Though the information below is not required by law, it may ﬁrove valuabie to persons relying on the document
and could prevent fraudulent removal and reattachment of the form to another document.

Description of Attached Document

Title or Type of Document:

Document Date: Number of Pages:

Signer(s) Other Than Named Above:

Capacity(ies) Claimed by Signer(s)

Signer’'s Name: Signer's Name:

[ Individual O Individual

[ Corporate Officer — Title(s): [ Corporate Officer —Title(s):

O Partner  [Limited [J General [ Partner [ Limited [J General

[ Attorney in Fact RIGHT THUMBPRINT [J Attorney in Fact RIGHT THUMBPRINT
[] Trustee OF SIGNER [J Trustee OF SIGNER

[[] Guardian or Conservator Top of thumb here [] Guardian or Conservator Top of thumb here
[] Other: [] Other:

Signer is Representing: Signer is Representing:




5 o T
AND INSTALLATIO’N OF. A SOLAR POWER SYSTEM
FROM BORREGO SOLAR SYSTEMS, INC.
REPRODUCTION, RELEASE OR UTILIZATION FOR
S | | E U S E | Ll \N S U B M | S S | O N Y
BORREGO SOLAR
! ? < | | A R < i | P O N D R O A D 55 TECHNOLOGY DRIVE, SUITE 102
LOWELL, MA 01851
PHONE: (888) 898-6273
FAX: (888) 843-6778
WWW.BORREGOSOLAR.COM
27 CHARGE POND ROAD, WAREHAM, MA 02571
1. AS CONTAINED HEREIN, "CONTRACTOR” IS ASSUMED TO BE BORREGO SOLAR SYSTEMS, INC THIS PROJECT CONSISTS OF THE INSTALLATION OF SOLAR MODULES PER THE SYSTEM DESCRIPTION, o+ g SHEET NUMBER | SHEET TITLE
AND "SUBCONTRACTOR” IS BORREGO’S INSTALLATION SUBCONTRACTOR. BELOW. THE MODULES WILL BE INSTALLED ON A GROUND MOUNTED RACKING SYSTEM. THE = T-1 TITLE PAGE
2. THESE NOTES SET MINIMUM STANDARDS FOR CONSTRUCTION. THE DRAWINGS GOVERN OVER MODULES WILL BE WIRED IN SERIES STRINGS AND CONNECTED IN PARALLEL TO THE INVERTERS, Wext Phareham
THESE NOTES TO THE EXTENT SHOWN. WHICH CONVERT THE PHOTOVOLTAIC OUTPUT POWER FROM DC TO AC. THE SOLAR ELECTRIC . S CIVIL
3. ALL WORK SHALL CONFORM TO THE MINIMUM STANDARDS OF THE FOLLOWING: LOCAL SYSTEM WILL BE INTERCONNECTED WITH THE EXISTING SITE ELECTRICAL SYSTEM IN ACCORDANCE ‘?c'& C-1.0 EXISTING CONDITIONS PLAN
BUILDING CODE, LOCAL ELECTRICAL CODE, ANY OTHER REGULATING AGENCIES WHICH HAVE WITH THE APPLICABLE ELECTRIC CODE AND EVERSOURCE REQUIREMENTS. : = . = C=2.0 TREE CLEARING PLAN
AUTHORITY OVER ANY PORTION OF THE WORK AND THOSE CODES AND STANDARDS LISTED IN % 3 =Y TAYOUT AND MATERIALS LAY
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" PROP. EMERGENCY

OVERFLOW SPILLWAY

ELEV. = 34.00

Y4

V%
45— PROP. EMERGENCY

OVERFLOW SPILLWAY

ELEV. = 34.00 \ , /
N Nl
P . FE-10 _T//(%é
~ >&’ . ” (
/ (
/ B4 ADAN T~ ,
: \ 8" HDPE PIPE L=45
L2 5=0.03
SN /"1 RIP-RAP CHECK '
| NI 4 (51 DAMS SPACED 50’ 30— FE—11
100 / 0.C. (TYP) Q. . 1=29.50
\ ( ) - AN ,
—< =
\ o2 S RN . RIP-RAP CHECK
\ J ~ <____DAMS SPACED 50’
/ N 0.C. (TYP)
N V/ ,
N Y 20’ WIDE GRAVEL ;
~_ / K ACCESS DRIVEWAY Y
. W B I/ A s \ |
| R FE-13
NN o / N2 < \\ 1=24.00
NN | : l — \ \
N | RN\VZ A PROP. EMERGENCY
~ A2 — N2 OVERFLOW SPILLWAY — &7 T UTILITY POLE (TYP.)
~ \ . ELEV. = 25.00 ‘ ']' — /
\\ A-2 - / ' ”
G / & 8" HDPE PIPE
\ INFILTRATION BASIN — 8 1 \ ‘ L=36" $=0.027
\ A1 TOP ELEV. = 26 P% /
\ BOTTOM ELEV. = 23 '
\ , J PAVED APRON
N - (SEE SHEET C—6.0)
\ \ /\\ - =250 a ( ) * v
A\ T~ n PRECAST ,
N\ < CONCRETE DMH—1
N S WA - / HEADWALL 7 RIM=26.50 g\
. ' T /7 INV. IN (CONTRACTOR TO CONFIRM)
N — < S~ 7 V. 0UT=22.73 \>1/
1. ALL FLAGS BEGINNING WITH "BF” ARE BANK FLAGS. ALL OTHERS ARE WETLAND FLAGS. /\ ~ RCP PIPE (MATCH EXISTING CB _
2. THE PROPOSED ARRAY IS COMPRISED OF APPROX. 28620 MODULES, AND IS SUBJECT TO \ =~ 8 OUTLET PIP(E ONMETER EXSTING (B, R=26.35 7
— ) (CONTRACTOR TO CONFIRM
CHANGE. FINAL NUMBER OF MODULES WILL BE SHOWN ON CONSTRUCTION DRAWINGS i \ QB8 218 520,005
PRIOR TO ISSUANCE OF BUILDING AND ELECTRICAL PERMITS, T~ - = Y , OUTLET PIPE. INVERT)
3. THE PROPOSED PROJECT LIMIT OF WORK INCLUDING IS APPROXIMATELY 42.2 ACRES. '\ \ ~_ ~ — ‘
4. LOAM AND SEED AREAS WITHIN THE LIMIT OF WORK AND OUTSIDE OF ACCESS ROADS, \ \ n ST 7l —— DMH=2 RCP PIPE (MATCH EXISTING CB a /
EQUIPMENT PADS, AND AREAS WHERE STUMPS WILL REMANN. \ FENCE /9 RIM=27.00 OUTLET PIPE DIAMETER) NG, /
5. NO WORK SHALL OCCUR WITHIN THE LOCAL POTENTIAL VERNAL POOL RESOURCE AREA. \ \ \ W (P) w INV. IN=22.59 OVER HEAD | =27' $=0.005
6. NO WORK SHALL OCCUR WITHIN ANY 50' NO ACTIVITY BUFFER TO WETLAND RESOURCE \ 7 ‘ erj INV. OUT= 22.59 ° WIRE (TYP.) :
AREA. /
\ N \ . / y N / N\ / \

N

. - |
/ 50° PROPERTY
/ LINE SETBACK
[ |
I \
na \ ~— INFILTRATION BASIN — 7 0" HoPE PpE
TOP ELEV. = 35
— . INFILTRATION BASIN — 6 s
. /" BoTToM ELEV. = 33 S0P BV = 40 =74 $=0.013
BOTTOM ELEV. = 38

" FE-9 .=
1=38.00
Ve
/
40 —
\ 38 /
— 38
- 40 - 5, —— 40
%

-

|

PROP. EMERGENCY — /_\
OVERFLOW SPILLWAY /‘

ELEV. = 39.00

GRADING AND EROSION CONTROL PLAN - BASINS 9, 7, 6, 8

SCALE: 1" = 30’
0 30’ 60’
e e f—
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SEEDED AREA SEE BELOW MIXTURES

SR UASAALE SRR IR OARAARSE ]

ADM SANDY MIXTURE
CONTAINS PURE SEED  GERM ORIGIN
HARD FESCUE* 24.64% 85.00% OREGON
PENNLAWN CREEPING RED FESCUE 24.61% 85.00% OREGON
BOREAL CREEPING RED FESCUE 24.51% 85.00% CANADA
AZURE SHEEPS FESCUE 24.50% 85.00% OREGON
OTHER CROP SEEDS: 0.16%
INERT MATTER: 1.49%
WEED SEEDS: 0.09%

NOXIOUS WEED SEEDS NONE FOUND
* VARIETY NOT STATED

PROVIDED BY: VALLEY GREEN, 14 COPPERBEECH DR., KINGSTON, MA 02364

MAX ALLOWABLE SLOPE LENGTH éﬁégNTESUARE WooD POST 4
MAX TENGTH
STEEPNESS (FT.) 5107 —STAPLE OR WIRE FILTER FABRIC
= o FINISH GRADE T0 POSTS ON THE UPSLOPE SIDE
31 50 o]
4:1 75 —_——
541 100 UPLAND
ALl
BN Z NGNS AN 22
R DRIVEN POST A MIN. OF
30" INTO THE GROUND
NOTES:

1.
2.

o

MAX DRAINAGE AREA FOR OVERLAND FLOW SHALL NOT EXCEED 1/4 ACRE-FOOT PER 100
FEET OF FENCE.

FILTER FABRIC TO BE FASTENED SECURELY TO FENCE POST WITH WIRE TIES OR STAPLES.
POST SHALL BE STEEL EITHER "T" OR "U" SHAPED OR HARDWOOD.

. FILTER CLOTH SHALL BE FASTENED SECURELY WITH TIES SPACED EVERY 24" AT TOP AND
MID-SECTION.

WHEN TWO SECTIONS OF FILTER CLOTH ADJOIN EACH OTHER THEY SHALL BE OVERLAPPED BY
6 INCHES AND FOLDED. FILTER CLOTH SHALL BE FILTER X, MIRAFI 100X, STABILENKA T140N,
OR APPROVED EQUAL.

PREFABRICATED UNITS SHALL BE GEOFAB, ENVIROFENCE, OR APPROVED EQUAL.

MAINTENANCE SHALL BE PERFORMED AS NEEDED AND MATERIAL REMOVED WHEN "BULGES”
DEVELOP IN THE SEDIMENT FENCE.

- 50°
(MIN.)
(72]
=
> EXISTING
" PAVEMENT
7
PLAN VIEW
~ 50° - EXISTING
PAVEMENT

FILTER
FABRIC
2 — 3" CRUSHED STONE
CROSS SECTION

|. ENTRANCE WIDTH SHALL BE A TWENTY-FOUR (24) FOOT MINIMUM, BUT NOT LESS THAN
THE FULL WIDTH AT POINTS WHERE INGRESS OR EGRESS OCCURS.

2. THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH SHALL PREVENT TRACKING
OR FLONWING OF SEDIMENT ONTO PUBLIC RIGHTS-OF-WAY. THIS MAY REQUIRE PERIODIC
TOP DRESSING NITH ADDITIONAL STONE AS CONDITIONS DEMAND AND REFPAIR OR
CLEANOUT OF ANY MEASURES USED TO TRAP SEDIMENT. ALL SEDIMENT SPILLED,
DROPPED, WASHED OR TRACKED ONTO PUBLIC RIGHTS-OF-WNAY MUST BE REMOVED
IMMEDIATELY. BERM SHALL BE PERMITTED. PERIODIC INSPECTION AND MAINTENANCE
SHALL BE PROVIDED AS NEEDED.

NOTE:

STABILIZED CONSTRUCTION EXIT

LOCATION OF TYPICAL

CONDUITS TRENCH 3" MINUS
(WHERE APPLICABLE) ACCESS AISLE WIDTH STONE
REFER TO PLANS
COMPACTED
SUBGRADE
(95%)
<
‘ + ‘ 38" MIN.

]

NON—-WOVEN GEOTEXTILE
STABILIZATION FABRIC (AASHTO
M—288) SEE NOTES 3,4 AND 5

=

OTES:

SUBCONTRACTOR SHALL EXCAVATE TO SUITABLE MATERIAL FOR SUBGRADE.

SUBCONTRACTOR SHALL COMPACT SUBGRADE TO PROVIDE SUITABLE SURFACE TO PLACE ROAD.
GEOTEXTILE FABRIC SHALL MEET THE FOLLOWING REQUIREMENTS:

— TENSILE STRENGTH: 150 LB MIN.

— ELONGATION: 507%

— CBR PUNCTURE: 400 LB MIN.

— MINIMUM WATER FLOW RATE: 120 GPM / FT*

L s

o~

WHERE OVERLAPPING OF GEOTEXTILE FABRIC IS REQUIRED, SUBCONTRACTOR SHALL OVERLAP A
MINIMUM OF 24",

6. SUBCONTRACTOR SHALL REMOVE TEMPORARY CONSTRUCTION ACCESS ROADS, AND RESTORE TO
PRE—CONSTRUCTION CONDITIONS TO THE SATISFACTION OF THE CEOR AND THE GOVERNING
AGENCIES.
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SUBCONTRACTOR SHALL FOLLOW GEOTEXTILE FABRIC MANUFACTURER INSTALLATION PROCEDURES.

@ SCALE: NTS @ SCALE: NTS 4 SCALE: NTS @ SCALE: NTS
XD_CIVIL_EROSION_SILT FENCE_P 2014-10-17 XD_CIVIL_TEMPORARY CONSTRUCTION_STABILIZED CONSTRUCTION EXIT 06-10-2016 XD_CIVIL_GRAVEL_ROAD 07-24-2017 JEFFREY R.
MURPHY
¢ G
| DOUBLE GATE PANEL — 22'-0"
4 MIL PLASTIC SHEETING FABRIC TIE, TYP. AL g
OWNER AND EMERGENCY CONTACT FULLY WELD TOP RAIL TO WIRE MESH | %
| INFORMATION PLACARD,/SIGNAGE / GATE POSTS BALED STRAW (BALED WITH TWINE) (9 GAUGE/2" MESH) WRA
| 1| Moo I oo oot | HORIZONTAL RAIL POST CAP
(K] ] _'F e e - o] Te . [ :’:‘:‘
- q (- FHR "
q > KK S
> > 0000 # CORNER OR END POST <
) (= al ; ENSION “BA e e ::’:::::::: T, AT ' T L~ BRACE RAIL e
il KERXEL 9 GAUGE/2" MESH ST S T =T =TT~ i (SEE NOTE 4) =
o I CHAIN LINK FENCE I N U IR I 9 -
. | 1\ x }g ~ j - TRUSS ROD =
| ORIZONTAL BRACE > GATE LATCH WITH | BOULEVARD CLIPS 72 SEE (SEE NOTE 4) o <
: < . PROVISION FOR 2 : , . o
> > ~—8' T0 10" SQUARE —= EMBED BALES 4" INTO | . 1 LL]
OFFSET HINGE > PADLOCK STRETCHER BAR WHEREVER GRADE STOCKPILE O - O o
FABRIC ENDS WRAP PLASTIC SHEETING REMOVED SOIL o S %':
UNDER 1/2 WIDE OF = . - a =
STRAW BALE = DRIVEN POST OR Es e
o » CONCRETE B =
6" WILDLIFE GAP FOUNDATION PER xr O
CLFMI GUIDELINES <€ OC
| - s e e s e R R e e e i s R e R R i i . NOTES: T N
RN :IEIEIEIEISIEIEIEEEIEISEISEISEISEISEISEIEIEEEEEEIEIEIEEE R 1. THE FENCE SHALL MEET OR EXCEED THE CHAIN LINK FENCE MANUFACTURER INSTITUTE O
5 r‘j~'~:'4%&%&%&%&%M%M%M%&%&%'}:ﬁ%&%&%&%&%&%&%&%&%&%&%M%M%&%&%&%&%@%@i‘:i;:f~'~ O NOTE: PLASTIC SHEETING SHALL BE FREE OF TEARS OR HOLES. AFTER BASIN IS USED, (CLFMI) GUIDELINES AND RELATED FEDERAL SPECIFICATIONS FOR SECURITY CHAIN LINK - 5
0 B O T T T T L S T T T T T T T T T T T AT S CONCRETE FOOTING AT WASHWATER FROM WASHOUT BASIN SHALL EVAPORATE OR BE VACUUMED OUT. REMOVE REMAINING FENCE. MATERIALS. AND INSTALLATION. N A
N s s FINSH GRADE [0 [T | TERMINAL POST HARDENED SOLIDS.  REPLACE PLASTIC SHEETING AND STRAWBALES AS REQUIRED. 2. FENCE MATERIAL AND COMPONENTS SHALL BE GALVANIZED, UNLESS OTHERWISE NOTED. s
A T e T - - 3. THIS DETAIL NOT APPLICABLE FOR PRIVACY FENCE OR FENCE WITH SLATS. o
NOTE: L=l 4, ADJUSTABLE TRUSS ROD AND BRACE RAIL AT CORNER OR END POSTS ONLY, IF REQUIRED <C
1. FENCE GATE SHALL BE EQUIPPED WITH FIRE DEPARTMENT KNOX BOX FOR EMERGENCY ACCESS. BY CLFMI GUIDELINES. S5
N~
VEHICLE GATE - WILDLIFE GAP CONCRETE WASHOUT BASINS CHAIN LINK FENCE - WILDLIFE GAP N
@ SCALE: NTS @ SCALE: NTS 2 SCALE: NTS
XD_CML_FENCE_VEHICLE GATE_7' 10-23-2018 XD_CIVIL_CONCRETE WASHOUT BASINS 07-24-2017 XD_CIVIL_FENCE_7'_CHAIN_LINK_WILDLIFE_GAP  06-27-2016
NOTE: THE "TERRAFARM” RACKING AND GROUND SCREW FOUNDATIONS ARE DESIGNED , o PROJECT NUMBER:
BY TERRASMART AND WILL BE A SUBMITTAL TO BORREGO. THE INFORMATION SHOWN STAKE ON 10 (LSINGLE GATE PANEL - 4-0"% 905-2712
HERE IS FOR GENERAL REFERENCE ONLY. 2x10 RACKING CONFIGURATION SHOWN IN LINEAL SPACING = , FULLY WELD TOP %
 REAR EDGE HEIGHT THIS DETAIL AS REFERENCE. ACTUAL RACK SIZE FOR THIS PROJECT MAY VARY. ol —Em' m 5= RAIL TO GATE g &
(SEE "5-0.07 AREA TO BE PROTECTED B 3 T ™D EIRE
PV MODULE : E TENSION BAND S -
| " T < ” = E !
PV MODULE g 9 GAUGE/2" WIRE MESH SIS
CEE PURLIN / RAFTER WATER FLOW ~ § : 5% / 212 =
TILT ANGLE | I | | | | | I I | / ) y < O] Sl |
"<_0.0" | — % Z|& |z ||
RAFTER — (SEE "S—0.07) : == ~— CEE PURLIN \ — RS % A Se
. L [ ol . w (=19 |
NORTH LEG — ] I i || || I I I || COMPOST MULCH % A K N SQBEA;AJI\? HFSIY;!TH 4|5 § O | o
' WORK AREA . TUBE 7% X HORIZONTAL E " %)
. R di | PADLOCK Al slg
TELESCOPING — — , 1 THK BRACE =2 EE el
| — T~ : BOULEVARD CLIPS 2z555|2
LATERAL BRACE Il Il ‘A 5 2=
LEADING EDGE HEIGHT 2" X 2" WOODEN STAKE ‘AN BT |55 2@
(SEE "$—0.0") ~— NORTH LEG : STRETCHER BAR
GRADE ' ' ' COMPOST MULCH TUBE N 2lulvlvlv
1 ! 1 | | B OFFSET HINGE X WHEREVER FABRIC SR8 1814|=
SOUTH GROUND —. (12 MIN.) i; : ENDS dolo|clo|™
SCREW GROUND SCREW WIRE ROPE SEISMIC GROUND SCREW ] 3 . l S
DEPTH OF GROUND BRACING BETWEEN NORTH ™ AREA TO BE PROTECTED| 1 “RERAR
SCREW FOUNDATION NORTH GROUND Eggg%”g“%g&%v . LEGS WORK AREA o — 6" WILDLIFE GAP $2z222
PER TERRASMART DR NI E%'”%E%E SIQISIRIS
‘ L] AT | [ TEEAR | | T ANERIER
REFER TO PLANS & ] g e H T T | | e cSERRS
S B I - G| Rl L L AL = < | (1D (D |
= TERRASMART DRAWINGS " REFER TO PLANS & TERRASMART DRAWINGS — NOTE: MAY BE USED WHEREVER EROSION CONTROL IS | | 3 A Nalni =L CONCRETE FOOTNG PER |= |2 2510 B
1 o I EV e — |~ o)
SPECIFIED AT THE DISCRETION OF THE CONTRACTOR. ‘ (L. FINISH GRADE S He CHAIN LINK FENCE & -
SECTION REAR ELEVATION ~ Ry e MANUFACTURER INSTITUTE %@;{E‘%D:m

TYPICAL RACK SECTION & REAR ELEVATION

9

TERRASMART TF2P

SCALE:
XD_STRUC_TERRASMART_TF2P_RACK SECT & REAR ELEV

NTS
2017-12-04

SCALE: NTS
XD_CML_FILTREXX_FILTER_SOCK 03-29-2016

@ MULCH TUBE

NOTE: FABRIC SHALL BE GALVANIZED (CLFMI) GUDELINES

@ 4"MAN GATE - WILDLIFE GAP

SCALE: NTS
XD_CVIL_SITE CONSTRUCTION_4' WALK THROUGH GATE ~07-25-2017

C-5.0

CIVIL DETAILS




THIS DOCUMENT IS PROVIDED BY BORREGO
SOLAR SYSTEMS, INC. TO FACILITATE THE SALE
]
FRONT ELEVATION SEE PLANS AND DETAILS FOR REPRODUCTION, RELEASE OR UTILIZATION FOR
” " CUTOFF WALL CREST TREATMENT OF THIS SECTION UNDIS‘I‘URBED ANY OE%E\IRSEilquEOSSEI"RIVgEOgLOT-ﬁg:]RE[;’YRmEN
*AND SEED - - 2:1 SLOPE TYP. COMPACTED EARTH
Cow S 12" RIP-RAP OVER 6" COMPACTED ORDINARY W T e
A =5 | B s GRAVEL FILTER MATTE ' - INITIAL BACKFILL—
W veem mearSE g g MW ROCK. Si7 S 50
- DEPTH RIPRAP—24C S X 5T T MAXIMUM ROCK SIZE = SPACING ps BORREGO SOLAR
=0 //\" is@ =@ S@@-= "\\\/ 15” 8: 9” PLACED IN 12” LIFTS :|_ NOTED N PLA 55 TECHL'\(l)OV\II-gLCI;.Y DARI\{jEfgg?nE 102
FILTER FABRIC e < \\ = =0 D\DK\/// A _||' 24" MAX (H) NS Pn;g;l_z:éggahgsfgagg%s
” NPT ;i }g"g COMPACTED GRAVEL 0 © CENTER T RIP=RAP TR
6" CRUSHED STONE o - BORROW MHD SPEC iy
M1.03.0 TYPE B —
CREST ELEV. Wi (FT) w2 (FT) W3 (FT) EQUALLY PLACED IN 6" LA A | X A Y
SEE PLAN 4 10 SEE PLAN ] [ SPRING LINE S o daty
1" CHAMFER '-
B - END ELEVATION \ HOPE PIPE SEE NOTE 5 \/ Tco
6"W x 18" H PRECAST v #3 BARS @ 127 ~ K Uhé%ﬁ;gi?gg ISEGEL:ACI;E X KX 18"
O e \/ oS H=
& GROUND LINE\ {7 4" MIN. BEDDING NOTES:
&) : af e e DNVILY.
0 200 = n=v e 30004 CONCRETE NOTES: 1. MAXIMUM DRAINAGE AREA <2 ACRES
: = 43 BARS @ 12" 1. TRENCH EXCAVATION WIDTH TO ALLOW FOR FREE 2. USE 6% RIP-RAP
4" TOPSOIL e TRAVEL OF COMPACTION EQUIPMENT. 3. H=24" MAX @ CENTER
- = 2" CLEAR— {5 {07 s 6" MIN. COMPACTED 2. ALL COMPACTION TO A MINIMUM 95 PERCENT DRY 4. RIP-RAP SHALL BE PLACED ON A FILTER FABRIC FOUNDATION
FABRIC o g LI : SCREENED GRAVEL OR DENSITY DETERMINED BY ASTM D1557 SEE 5. INSTALL 6” DEEP CUT—OFF TRENCH BELOW
PROFILE 127 MIN. DEPTH A 8% - )
S CRUSHED . RPRAP I 187 o CRUSHED STONE SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS. 6. EXTEND THE STONE A MINIMUM OF 1.5" BEYOND THE DITCH BANKS
oD D50=0 A el TO PREVENT CUTTING AROUND THE DAM
NOTES:
1. RIPRAP SHALL MEET M2.02.3—STONE FOR PIPE ENDS.
2. CRUSHED STONE SHALL MEET M2.01.4 3/4” SPEC.
EMERGENCY OVERFLOW SPILLWAY HEADWALL HDPE DRAIN PIPE BEDDING RIP-RAP CHECK DAM
1 O 7 SCALE: NTS 5 SCALE: NTS 1 SCALE: N.T.S.
2013-12-27 XD_CIVIL_D_HDPE DRAIN PIPE BEDDING 06-28-2016 XD_CVIL_CHECK DAM 08-15-2016 Y JEFFEEL \f}
MU
WP BOX NOTES:
f SEE PLANS AND DETAILS FOR 1. ALL RIP RAP DIMENSIONS SEE NOTE 1
L TREATMENT OF THIS SECTION UNDISTURBED SHALL BE AS NOTED ON
COMPACTED EARTH
_ ~ — - GRAVEL AND DRAINAGE PLANS '
// LED DOWNLIGHT, ACUITY SBOR COMPACTED ORDINARY -/ INTIAL BACKFILL— “ , SEE PLAN -/ VEGETATION (GRASS) ‘73%?‘9/@ 20%0
— 10 OEX BORROW WITH 3” X 4" MINIMUM L
5 MAXIMUM ROCK SIZE & |  SEE PLAN |
L ” I —t — —
+ WP MOTION SENSOR PLACED N 127 LIFTS s & < " | 3, | W FINISHED GRADE S
% : - — T e i 1 AN N
= COMPACTED GRAVEL — 1 ~O ﬁgﬁlu;;;;;;_ 2 ‘ ~ gﬁgﬁ% S
o B22A STRUT OR 1" RMC RISER, BORS%%H[%YEEES =3 T TS e L I = <§E
; EQUIVALENT SECURE TO STRUT FQUALLY PLACED IN 6" < — = EH = = e =T — IEMEMEMElﬂl.—_ | =
= [ SECURED TO CONCRETE WITH - —— SPRING LINE : Al e e N T T e ST NS =
- B281SQ FLANGE BASE PLATE ; e T T T T e T TEe e T e T e Qo T
| T ST opsoiL, seep (1vee o 5
EQUIPMENT PAD UNDISTURBED EARTH OR RCP DRAIN PIPE APRON EDGE TO BE SET LEVEL S U=IE A/B), MULCH, AND O o
_— COMPACTED SUBGRADE = S CLASS V WALL WITH FLARED END INVERT PERMANENT TURF S =
T | ST FINISHED GRADE THICKNESS SLOPE 1:1 MAXIMUM ELEVATION (TYPICAL) REINFORCEMENT MAT o —.
| A 4” MIN. BEDDING ’ TRM T0 BE PROPERLY SECURED (NORTH AMERICAN GREEN 9
o U RS ‘ RIPRAP STONE PROTECTION AND ANCHORED INTO TOPSOIL, L COMPACTED SUBGRADE ' =T
. PRECAST FLARED END SECTION » VMAX SC250. OR (&)
, NOTES: ) % (MASS DOT M2.02.3 "STONE PER MANUFACTURERS (85%) APPROVED EQUINALENT) x O
1. TRENCH EXCAVATION WIDTH TO ALLOW FOR FREE / ‘ FOR PIPE ENDS’) REQUIREMENTS =~
1" PVC CONDUIT TRAVEL OF COMPACTION EQUIPMENT. i 7 2 o 2
2. ALL COMPACTION TO A MINIMUM 95 PERCENT DRY == 8 ] ~ O
DENSITY DETERMINED BY ASTM D1557 SEE —[=A S N A
SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS. SEE NOTE 2 Iﬁz [ R OB R = 6” CRUSHED STONE BEDDING LL
T SECTION. AA (MASS DOT M2.01.4, <2
ENERGY DISSIPATION BOWL s
LIGHTING MOUNTING - DOWNLIGHT REINFORCED CONCRETE DRAIN PIPE BEDDING |~ FLARED END SECTION/RIP-RAP APRON VEGETATED OPEN SWALE N
1 1 SCALE: NTS 8 SCALE: NTS \4j SCALE: NTS 2 SCALE: NTS
XD_ELEC_ LIGHT MOUNTING—DOWNLIGHT 2018-06-22 JPL XD_CML_D_REINFORCED CONCRETE DRAIN PIPE BEDDING 06-28-2016 XD_CIVIL_DRAINAGE_FLARED END SECTION RIP-RAP APRON 2016-08-15 XD_CIVIL_DRAINAGE_ROCK—LINED_SWALE 06-27-2016
PROJECT NUMBER:
FRAME AND COVER (LEBARON TYPE A MASS STANDARD) SET ADJUST RIM TO MEET FINISH GRADE WITH PRECAST GRADE 9052712
NOTES: IN A FULL BED OF MORTAR RINGS OR A MINIMUM 2 AND MAXIMUM 5 COURSES OF %z
COVER TO READ "DRAIN” IN 3" LETTERS RADIALLY PLACED RED BRICK (MHD SPEC M4.05.2) al B
1. EXCAVATION TO ALLOW FOR FREE TRAVEL OF (MORTAR TO BE PER MDPW SPEC M4.02.15) o |2
COMPACTION EQUIPMENT. =|.15
2. COMPACTION TO A MINIMUM 95 PERCENT DRY IN PAVEMENT AREAS INSTALL HIGH CI1E
” /—
DENSITY DETERMINED BY ASTM D1557  SEE FNSH GRADE—— = 8~ FARLY STRENGTH zED
SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS. — 249 ot 3/4"-4,000 PSI CONCRETE COLLAR 7|z é
3. PRECAST TO MEET OR EXCEED ASTM C—478 AND COMPACTED GRAVEL BORROW MHD o SURFACED WITH A MINIMUM 1.5” REIEDs
ASSHTO M 199 SPECIFICATIONS. SPEC M1.03.0 TYPE B ALL SIDES {: BITUMINOUS. TOP COURSE OVER THE Z1252H
4. REINFORCED STEEL TO MEET OR EXCEED ASTM A185 . COLLAR e
AND H—20 LOADING REQUIREMENTS. BUTYL RUBBER SECTION JOINTS PER 127 N 10 ARRAY A=
5. PRECAST CONCRETE TO BE 4,000 PSI MINIMUM AND ASTM C—990 AND AASHTO M—198 '/ Y ___ ALTERNATE TOP SLAB TO MEET OR TOP OF BERM d |~ |FF|S|,
MEET ASTM C-478 (6.1). T EXCEED H-20 LOADING FLARED END SECTION FLARED END SECTION SEalal= 2
6. STEPS SHALL BE COPOLYMER POLYPROPYLENE ok > o MIN 1" OF COVER 4= =<2 |5
COATED REINFORCED PER ASTM C—478 AND OSHA STEPS 12" 0.C. AND AS SPECIFIED —/(;'_"’ S — CONE SECTION IN 1'—4" HEIGHTS S OUTLET INVERT § % 28 § =
(STD 1-1.9), = : PIPES NOT TO PIERCE CONE _ 3 1| g e e e e e e | (SEE PLAN FOR ELEVATIONS) e
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1.0 INTRODUCTION

The proposed project includes a stormwater management system designed to mitigate potential
impacts the proposed project could have on the existing watershed. Stormwater controls are
proposed to control peak runoff rates, provide water quality, promote groundwater recharge and
sediment removal. The proposed system has been designed to comply with:

e The 2008 Massachusetts Department of Environmental Protection (MassDEP)
Stormwater Management Handbook,

e The Massachusetts Wetland Protection Act (310 CMR 10.00), and

e Town of Warecham Zoning Bylaw

e Town of Warecham Wetland Protective Bylaw

The pre- and post-development hydrologic conditions were modeled using HydroCAD™ version
10.00 to demonstrate that post-development stormwater runoff rates will be less than or equal to
the pre-development rates. Watershed maps with soil types as well as detailed analysis of the
model results are also included. The following table summarizes the peak runoff rates for the pre-
and post-development conditions.

Table 1: Pre- & Post-development Peak Runoff Rate Comparison, units are in cubic feet per second (cfs).

Storm Event 2 Year 10 Year 100 Year

Pre Post Pre Post Pre Post
Design Point 1 0.00 0.00 0.51 0.41 8.64 5.98
Design Point 2 0.00 0.00 0.00 0.00 0.08 0.04
Design Point 3 0.00 0.00 0.00 0.00 0.09 0.08
Design Point 4 0.00 0.00 0.00 0.00 0.18 0.11
Design Point 5 0.00 0.00 0.00 0.00 0.09 0.06
Design Point 6 0.00 0.00 0.00 0.00 0.33 0.33
Design Point 7 0.00 0.00 0.00 0.00 0.08 0.06

B, BEALS+THOMAS
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PRE-DEVELOPMENT CONDITIONS

Site Conditions

The existing site is generally forested and undeveloped, although a previously
cleared/disturbed area, is located in the northeastern portion of the Site. According to the
Wareham Assessor’s Office, the Property is comprised of two discontinuous areas lying
east and west of Parker Mills Pond. The area of the proposed array (the Site), which
consists of forested uplands typical of this region, is located east of Parker Mills Pond. The
Site can be accessed via Charge Pond Road, an existing public way.

The general topography of the Site slopes east to west with exceptions in the form of
isolated depressions throughout, some of which house wetland resource areas. The primary
design point, DP-1, used for the stormwater analysis represents flows to Parker Mills Pond.
Additional design points include DP-2, which represents flows to the south to an adjacent
property containing a natural gas distribution facility. DP-3, 4, 5, and 6 consider flows to
existing depressions that contain resource areas. DP-7 represents flows to the east onto a
Town owned parcel with ball fields.

The site does not contain, nor is it tributary to any Critical Areas.
The site does not discharge to a surface water with a TMDL or draft TMDL.

Soil Description

The Natural Resources Conservation Service (NRCS) lists the on-site soils types as
predominantly hydrologic soil class A. These soil groups include Windsor loamy sand,
Deerfield loamy fine sand, and Udipsamments. Another area partially on site but mostly
in the Town’s ball fields, is mapped as Udorthents, refuse substratum, which is considered
hydrologic soil class B. Finally, a small area of hydrologic soil class D soils is present at
the southwestern corner of the proposed project locus, which is mapped as Scarboro muck,
coastal lowland.

Windsor loamy sand is an excessively drained soil comprised of loose sandy glaciofluvial
deposits. Generally, this soil is in outwash plains, dunes and terrace landforms, and has a
loamy sand top and subsoil layer over top of sand. Deerfield loamy sand is a moderately
well drained soil that is characterized by sandy outwash deposits. Udorthents, refuse
substratum is filled loamy land over man made land. Udipsamments are areas of sandy
human transported material over gravelly glaciofluvial deposits. Scarboro muck is poorly
drained soil found in outwash terrace depressions and drainage ways.

Hydrologic Analysis

Sub-catchment areas were delineated based on existing runoff patterns and topographic
information. This information is shown on the Pre-Development Conditions Hydrologic
Areas Map included in Attachment 2. Summaries of each area with respect to Curve
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Number and Time of Concentration calculations can be found in the model results also in
Attachment 2.
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POST-DEVELOPMENT CONDITIONS

Design Strategy

During the design phase of the site layout, consideration was given to conserving
environmentally sensitive features and minimizing impact on the existing hydrology. To
achieve this, the proposed grading endeavored to match the existing drainage patterns
where feasible.

Wetlands in the vicinity of the site were excluded from the development envelope and will
not be altered by the proposed project. The hydrology analysis considers these wetlands in
order to maintain their existing hydrology.

The proposed solar panels are raised above the ground with the leading edge tilted to the
south. Stormwater that lands on the panels will sheet down off the front edge to the
pervious sandy ground below, which will be vegetated with an herbaceous seed mix.

There will be several concrete pads associated with the utility equipment that will produce
a negligible amount of runoff which will flow to adjacent pervious soils. These have been
accounted for in the stormwater design and analysis.

Hydrologic Analysis Methodology

The established design points used in the pre-development conditions analysis were used
in the post-development analysis for direct comparison. The tributary areas and flow paths
were modified to reflect post-development conditions. See Attachment 3 for the Post-
Development Conditions Hydrologic Areas Map. Summaries of each area with respect to
Curve Number and Time of Concentration calculations can be found in the model results
in Attachment 3.

Compliance with MassDEP Stormwater Management Standards

The proposed stormwater management system was designed in compliance with the ten
(10) MassDEP Stormwater Management Standards. The following summary provides key
information related to the design approach and mitigation measures for stormwater.
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STANDARD 1: No new stormwater conveyance (e.g. outfalls) may discharge
untreated stormwater directly to or cause erosion in wetlands or
waters of the Commonwealth.

There will be no direct discharge of untreated stormwater from the site. Erosion control barriers
will be installed as depicted on the plans and will remain in place throughout construction and until
the site is stabilized with vegetation.

STANDARD 2: Stormwater management systems shall be designed so that post-
development peak discharge rates do not exceed pre-development
peak discharge rates.

The proposed stormwater management system will effectively maintain the post-development
peak discharge rates for the 2-, 10-, and 100-year, 24-hour storms. Refer to Section 1.0
Introduction for a summary of the peak runoff rates.

STANDARD 3: Loss of annual recharge to groundwater shall be eliminated or
minimized through the use of environmentally sensitive site design,
low impact development techniques, stormwater management
practices and good operation and maintenance. At a minimum, the
annual recharge from the post-development site shall approximate the
annual recharge from pre-development conditions based on soil types.
This Standard is met when the stormwater management system is
designed to infiltrate the required recharge volume as determined in
accordance with the Massachusetts Stormwater Handbook.

The proposed solar panels, while covering a large footprint, will allow water to sheet flow to the
ground below where it can be absorbed into the sandy on-site soils. Other minimal areas of
impervious (i.e. concrete pads) as well as the proposed changes in vegetative cover have been
accounted for in the design. Proposed infiltration basins will provide the required recharge based
on the footprint of the impervious concrete pads. Therefore, recharge of groundwater will be
maintained under the post-development condition.

STANDARD 4: Stormwater management systems shall be designed to remove 80% of
the average annual post-construction load of Total Suspended Solids
(TSS).

P . BEALS+THOMAS 5
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The proposed project does not include any proposed impervious surfaces requiring treatment for
water quality. Therefore, the 80% TSS removal requirement does not apply.

STANDARD 5:

For land uses with higher potential pollutant loads (LUHPPLSs), source
control and pollution prevention shall be implemented in accordance
with the Massachusetts Stormwater Handbook to eliminate or reduce
the discharge of stormwater runoff from such land uses to the
maximum extent practicable.

The proposed project is not associated with stormwater discharges from land uses with higher
potential pollutant loads.

STANDARD 6:

Stormwater discharges to critical areas must utilize certain
stormwater management BMPs approved for critical areas. Critical
areas are Qutstanding Resource Waters, shellfish beds, swimming
beaches, coldwater fisheries and recharge areas for public water
supplies.

There are no stormwater discharges to critical areas associated with this project.

STANDARD 7:

Redevelopment of previously developed sites must meet the
Stormwater Management Standards to the maximum extent
practicable. However, if it is not practicable to meet all the Standards,
new (retrofitted or expanded) stormwater management systems must
be designed to improve existing conditions.

The proposed project is new development, and therefore this standard does not apply.

STANDARD 8:

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

Since the project will disturb greater than 1 acre, a DRAFT Stormwater Pollution Prevention Plan
(SWPPP) has been developed and is included in Attachment 5. The SWPPP will be finalized prior
to construction to comply with Section 3 of the NPDES Construction General Permit for
Stormwater Discharges; therefore the requirements of Standard 8 are fulfilled.

s )
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STANDARD 9: A Long-Term Operation and Maintenance (O&M) Plan shall be
developed and implemented to ensure that stormwater management
systems function as designed.

The Site Owner’s Manual complies with the Long-Term Pollution Prevention Plan (Standard 4)
and the Long-Term Operation and Maintenance Plan (Standard 9) requirements of the 2008
MassDEP Stormwater Management Standards. The Manual outlines source control and pollution
prevention measures and maintenance requirements associated with the proposed development.

STANDARD 10: All illicit discharges to the stormwater management system are
prohibited.

There will be no illicit discharges to the proposed stormwater management system associated with
the proposed project. An Illicit Discharge Compliance Statement is provided on the following

page.
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llticit Discharge Compliance Statement

An illicit discharge is any discharge to a stormwater management system that is not
comprised entirely of stormwater, discharges from fire-fighting activities, and certain non-
designated non-stormwater discharges.

To the best of my knowledge, no detectable illicit discharge exists on site. The site plans
included with this report detail the storm sewers that convey stormwater on the site and
demonstrate that these systems do not include the entry of an illicit discharge. A Site
Owner’s Manual is included, which contains the Long Term Pollution Prevention Plan that
outlines measures to prevent future illicit discharges. As the Site Owner, [ will ultimately
be responsible for implementing the Long Term Pollution Prevention Plan.

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

Checklist for Stormwater Report

A. Introduction

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

The Stormwater Report must include:

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 82

e Operation and Maintenance Plan required by Standard 9

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

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

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

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

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

1833109-SW Checklist.doc » 04/01/08 Stormwater Report Checklist « Page 1 of 8



Massachusetts Department of Environmental Protection
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Checklist for Stormwater Report

B. Stormwater Checklist and Certification

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

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

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

Registered Professional Engineer’s Certification

| have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the Illicit 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

LI Whfr 2 o0

%Wq/and Date / ﬂ

Checklist

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

X New development
[ ] Redevelopment

[] Mix of New Development and Redevelopment

1833109-SW Checklist.doc « 04/01/08 Stormwater Report Checklist » Page 2 of 8
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Checklist for Stormwater Report

Checklist (continued)

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

X No disturbance to any Wetland Resource Areas

[] Site Design Practices (e.g. clustered development, reduced frontage setbacks)
[] Reduced Impervious Area (Redevelopment Only)
[] Minimizing disturbance to existing trees and shrubs
[] LID Site Design Credit Requested:
[ ] Credit1
[] Credit?2
[] Credit3
X 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
[] Other (describe):

Standard 1: No New Untreated Discharges

XI No new untreated discharges

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

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

1833109-SW Checklist.doc » 04/01/08 Stormwater Report Checklist « Page 3 of 8
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Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

H
H

X

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

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

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

Standard 3: Recharge

X

X
H
X

O X

X

Soil Analysis provided.

Required Recharge Volume calculation provided.

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

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

[ ] Static X Simple Dynamic [] Dynamic Field'

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

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

generate the required recharge volume.

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

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

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

[ ] Solid Waste Landfill pursuant to 310 CMR 19.000

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

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

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

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

1833109-SW Checklist.doc » 04/01/08 Stormwater Report Checklist « Page 4 of 8



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

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

e infiltration is used to attenuate peak flows during storms greater than or equal to the 10-

[] The infiltration BMP i d to att t k fl duri t ter th | to the 10
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding
analysis is provided.

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

Standard 4: Water Quality

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

Good housekeeping practices;

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

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

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

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

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

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

Street sweeping schedules;

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

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

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

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

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

[ ] is near or to other critical areas

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

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

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

Checklist for Stormwater Report

Checklist (continued)

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

[] The %" or 1” Water Quality Volume or

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

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

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

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

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

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

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

[

All exposure has been eliminated.

[

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

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

Standard 6: Critical Areas

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

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

Checklist for Stormwater Report

Checklist (continued)

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

extent practicable

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

[] Limited Project

[] Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development

provided there is no discharge that may potentially affect a critical area.

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

with a discharge to a critical area

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

[

[

[

Bike Path and/or Foot Path
Redevelopment Project

Redevelopment portion of mix of new and redevelopment.

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

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

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

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

Narrative;

Construction Period Operation and Maintenance Plan;

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

Erosion and Sedimentation Control Plan Drawings;

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.

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

Checklist for Stormwater Report

Checklist (continued)

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

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

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

XI 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

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

X Name of the stormwater management system owners;

X Party responsible for operation and maintenance;

X Schedule for implementation of routine and non-routine maintenance tasks;
X Plan showing the location of all stormwater BMPs maintenance access areas;
X] Description and delineation of public safety features;

X] Estimated operation and maintenance budget; and

X] Operation and Maintenance Log Form.

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

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

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

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

X An lllicit Discharge Compliance Statement is attached;

[] NO lliicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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Hydrologic Soil Group—Plymouth County, Massachusetts
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Hydrologic Soil Group—Plymouth County, Massachusetts
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The soil surveys that comprise your AOI were mapped at
1:12,000.

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

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:
Survey Area Data:

Plymouth County, Massachusetts
Version 12, Sep 12, 2019

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

Date(s) aerial images were photographed:
2017

Dec 31, 2009—Jul 3,

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

Hydrologic Soil Group

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

Water

26.3

17.2%

6A

Scarboro muck, coastal
lowland, 0 to 3
percent slopes

A/D

1.5

1.0%

37A

Massasoit - Mashpee
complex, 0 to 3
percent slopes

2.6

1.7%

53A

Freetown muck,
ponded, 0 to 1
percent slopes

B/D

8.3

5.4%

253C

Hinckley loamy sand, 8
to 15 percent slopes

0.8%

255B

Windsor loamy sand, 3
to 8 percent slopes

43.5

28.5%

255C

Windsor loamy sand, 8
to 15 percent slopes

31.8

20.8%

256A

Deerfield loamy fine
sand, 0 to 3 percent
slopes

6.0

3.9%

256B

Deerfield loamy fine
sand, 3 to 8 percent
slopes

3.4

2.2%

652E

Udorthents, refuse
substratum, 8 to 35
percent slopes

18.9

12.4%

656B

Udorthents - Urban land
complex, 0to 8
percent slopes

3.8

2.5%

665B

Udipsamments, 0 to 8
percent slopes

2.8

1.8%

702C

Udipsamments, 8 to 15
percent slopes

27

1.7%

Totals for Area of Interest

152.8

100.0%
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Hydrologic Soil Group—Plymouth County, Massachusetts

Description

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

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

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

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

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

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

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

Rating Options
Aggregation Method: Dominant Condition

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

USDA  Natural Resources Web Soil Survey 5/21/2020
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Map Unit Description: Windsor loamy sand, 3 to 8 percent slopes---Plymouth County,
Massachusetts

Plymouth County, Massachusetts

255B—Windsor loamy sand, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2svkf
Elevation: 0to 1,210 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Windsor, loamy sand, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Windsor, Loamy Sand

Setting

Landform: Deltas, outwash plains, dunes, outwash terraces

Landform position (three-dimensional): Riser, tread

Down-slope shape: Linear, convex

Across-slope shape: Linear, convex

Parent material: Loose sandy glaciofluvial deposits derived from
granite and/or loose sandy glaciofluvial deposits derived from
schist and/or loose sandy glaciofluvial deposits derived from
gneiss

Typical profile
O - 0to 1 inches: moderately decomposed plant material
A - 1to 3inches: loamy sand
Bw - 3 to 25 inches: loamy sand
C - 25 to 65 inches: sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to very high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
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Map Unit Description: Windsor loamy sand, 3 to 8 percent slopes---Plymouth County,
Massachusetts

Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Hinckley, loamy sand

Percent of map unit: 10 percent

Landform: Deltas, outwash plains, kames, eskers

Landform position (two-dimensional): Summit, shoulder, backslope

Landform position (three-dimensional): Head slope, nose slope,
side slope, crest, rise

Down-slope shape: Convex

Across-slope shape: Convex, linear

Hydric soil rating: No

Deerfield, loamy sand

Percent of map unit: 5 percent

Landform: Deltas, outwash plains, terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear

Across-slope shape: Linear

Hydric soil rating: No

Data Source Information

Soil Survey Area: Plymouth County, Massachusetts
Survey Area Data: Version 12, Sep 12, 2019
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Map Unit Description: Deerfield loamy fine sand, 0 to 3 percent slopes---Plymouth County,
Massachusetts

Plymouth County, Massachusetts

256A—Deerfield loamy fine sand, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2xfg8
Elevation: 0 to 1,100 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Deerfield and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Deerfield

Setting

Landform: Kame terraces, outwash plains, outwash deltas,
outwash terraces

Landform position (three-dimensional): Tread

Down-slope shape: Convex, linear, concave

Across-slope shape: Concave, linear, convex

Parent material: Sandy outwash derived from granite, gneiss,
and/or quartzite

Typical profile
Ap - 0 to 9 inches: loamy fine sand
Bw - 9 to 25 inches: loamy fine sand
BC - 25 to 33 inches: fine sand
Cg - 33 to 60 inches: sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to very high (1.42 to 99.90 in/hr)
Depth to water table: About 15 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 11.0
Available water storage in profile: Moderate (about 6.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
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Map Unit Description: Deerfield loamy fine sand, 0 to 3 percent slopes---Plymouth County,

Massachusetts
Hydrologic Soil Group: A
Hydric soil rating: No
Minor Components
Windsor
Percent of map unit: 7 percent
Landform: Kame terraces, outwash terraces, outwash plains,
outwash deltas
Landform position (three-dimensional): Tread
Down-slope shape: Convex, linear, concave
Across-slope shape: Concave, linear, convex
Hydric soil rating: No
Wareham
Percent of map unit: 5 percent
Landform: Drainageways, depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
Sudbury
Percent of map unit: 2 percent
Landform: Outwash terraces, outwash deltas, kame terraces,
outwash plains
Landform position (three-dimensional): Tread
Down-slope shape: Convex, linear, concave
Across-slope shape: Concave, linear, convex
Hydric soil rating: No
Ninigret
Percent of map unit: 1 percent
Landform: Outwash terraces, outwash plains, kame terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear, convex
Across-slope shape: Concave, convex
Hydric soil rating: No
Data Source Information
Soil Survey Area: Plymouth County, Massachusetts
Survey Area Data: Version 12, Sep 12, 2019
USDA  Natural Resources Web Soil Survey 4/15/2020
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Map Unit Description: Udorthents, refuse substratum, 8 to 35 percent slopes---Plymouth
County, Massachusetts

Plymouth County, Massachusetts

652E—Udorthents, refuse substratum, 8 to 35 percent
slopes

Map Unit Setting
National map unit symbol: 2pr8|
Elevation: 0 to 390 feet
Mean annual precipitation: 41 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents, refuse substratum, and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Udorthents, Refuse Substratum

Setting
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Excavated and filled loamy land over made land,
refuse

Typical profile
M - 0 to 5 inches: loam
AC1 - 5to 21 inches: gravelly loam
AC2 - 21 to 80 inches: gravelly sandy loam

Properties and qualities
Slope: 8 to 35 percent
Depth to restrictive feature: 20 to 39 inches to manufactured layer
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat):
Moderately low to very high (0.01 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Hydric soil rating: No
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Map Unit Description: Udorthents, refuse substratum, 8 to 35 percent slopes---Plymouth
County, Massachusetts

Minor Components

Udorthents, loamy
Percent of map unit: 5 percent
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: Plymouth County, Massachusetts
Survey Area Data: Version 12, Sep 12, 2019
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Map Unit Description: Scarboro muck, coastal lowland, 0 to 3 percent slopes---Plymouth
County, Massachusetts

Plymouth County, Massachusetts

6A—Scarboro muck, coastal lowland, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2svkw
Elevation: 0 to 650 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Scarboro, coastal lowland, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Scarboro, Coastal Lowland

Setting

Landform: Outwash deltas, depressions, drainageways, outwash
terraces

Landform position (two-dimensional): Toeslope

Landform position (three-dimensional): Base slope, tread, dip

Down-slope shape: Concave

Across-slope shape: Concave, linear

Parent material: Sandy glaciofluvial deposits derived from schist
and/or gneiss and/or granite

Typical profile
Oa - 0 to 8 inches: muck
A - 8to 14 inches: mucky fine sandy loam
Cg1 - 14 to 22 inches: sand
Cg2 - 22 to 65 inches: gravelly sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (1.42 to 14.17 in/hr)
Depth to water table: About 0 to 2 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water storage in profile: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
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Map Unit Description: Scarboro muck, coastal lowland, 0 to 3 percent slopes---Plymouth
County, Massachusetts

Hydrologic Soil Group: A/D
Hydric soil rating: Yes

Minor Components

Swansea
Percent of map unit: 10 percent
Landform: Bogs, swamps
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Mashpee
Percent of map unit: 5 percent
Landform: Depressions, drainageways, terraces
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Plymouth County, Massachusetts
Survey Area Data: Version 12, Sep 12, 2019

USDA  Natural Resources Web Soil Survey 4/15/2020

=== Conservation Service National Cooperative Soil Survey Page 2 of 2



Map Unit Description: Udipsamments, O to 8 percent slopes---Plymouth County,
Massachusetts

Plymouth County, Massachusetts

665B—Udipsamments, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2pr8k
Elevation: 0 to 390 feet
Mean annual precipitation: 41 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Udipsamments and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Udipsamments

Setting
Landform: Dikes
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Linear, convex
Across-slope shape: Linear
Parent material: Sandy human transported material over sandy
and gravelly glaciofluvial deposits

Typical profile
AMp - 0 to 9 inches: loamy sand
C1-9to 22 inches: sand
C2-22to 49 inches: coarse sand
C3-49to 54 inches: sand
C4 - 54 to 79 inches: coarse sand

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to very high (1.42 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A

USDA  Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey

4/15/2020
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Map Unit Description: Udipsamments, O to 8 percent slopes---Plymouth County,
Massachusetts

Hydric soil rating: No

Minor Components

Udipsamments, wet substratum
Percent of map unit: 10 percent
Landform: Dikes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear, convex
Across-slope shape: Linear
Hydric soil rating: No

Udorthents, loamy
Percent of map unit: 5 percent
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Tihonet
Percent of map unit: 5 percent
Landform: Bogs
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Plymouth County, Massachusetts
Survey Area Data: Version 12, Sep 12, 2019

USDA  Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey

4/15/2020
Page 2 of 2
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- BEALS+THOMAS CALCULATION SUMMARY
‘ BEALS AND THOMAS, INC. T 508.366.0560
Reservoir Corporate Center F 508.366.4391

- 144 Turnpike Road www.bealsandthomas.com
Southborough, MA 01772-2104 Regional Office: Plymouth, MA

JOB NO./LOCATION:
1833.109
Wareham, MA
CLIENT/PROJECT:
Borrego Solar Systems, Inc.
27 Charge Pond Road PV+ES Project
SUBJECT/TITLE:

Pre-Development Hydrologic Calculations

OBJECTIVE OF CALCULATION:
e To determine the pre-development peak rates of runoff from the site for the 2, 10, & 100-year storm events
at design points DP-1 through 7.

CALCULATION METHOD(S):
e Runoff curve numbers (CN), time-of-concentration (Tc), and runoff rates were calculated based on TR-55
methodology.

e Autodesk Civil 3D 2019 computer program was utilized for digitizing ground cover areas.
e Peak runoff rates were computed using HydroCAD version 10.00.

ASSUMPTIONS:

e The ground cover types were determined using MassGIS aerial imagery and hydrologic soil groups based on
United States Department of Agriculture, NRCS Soil Survey map information.

e  Watershed boundaries have been estimated based upon contour information depicted on the Existing
Conditions Plan as well as MassGIS contours in offsite areas outside limits of those shown on the existing
conditions plan.

e  Wetland systems that were included in the hydrologic analysis were modeled as Woods, Good.

SOURCES OF DATA/EQUATIONS:
e Pre-Development Conditions Hydrologic Areas Map prepared by Beals and Thomas, Inc. File No.
1833109P600A-001.
e NRCS Soil Survey for Plymouth County, hydrologic soil group report, downloaded from Web Soil Survey
on 4/15/2020 and 5/21/2020.
e TR-55 urban Hydrology for Small Watersheds, SCS, 1986.
e  Massachusetts DEP Stormwater Management Handbook, February 2008.

REV CALC. BY DATE CHECKED BY DATE APPROVED BY DATE

0 N. Bautz 05/22/2020 J. Murphy 05/22/2020 J. Murphy 05/22/2020

NBB/1833109CS001
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- BEALS+THOMAS CALCULATION SUMMARY
‘ BEALS AND THOMAS, INC. T 508.366.0560

| Reservoir Corporate Center F 508.366.4391

- ‘ 7 144 Turnpike Road www.bealsandthomas.com
Southborough, MA 01772-2104 Regional Office: Plymouth, MA

CONCLUSIONS:
Storm Event 2-Year 10-Year 100-Year

DP-1 (cfs) 0.00 0.51 8.64

DP-2 (cfs) 0.00 0.00 0.08

DP-3 (cfs) 0.00 0.00 0.09

DP-4 (cfs) 0.00 0.00 0.18

DP-5 (cfs) 0.00 0.00 0.09

DP-6 (cfs) 0.00 0.00 0.33

DP-7 (cfs) 0.00 0.00 0.08
REV CALC. BY DATE CHECKED BY DATE APPROVED BY DATE

0 N. Bautz 05/22/2020 J. Murphy 05/22/2020 J. Murphy 05/22/2020
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Routing Diagram for 1833109HC001
Prepared by Beals and Thomas, Inc., Printed 5/23/2020
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1833109HCO001

Prepared by Beals and Thomas, Inc. Printed 5/23/2020
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

1.998 39 >75% Grass cover, Good, HSG A (EDA-1, EDA-4, EDA-6, EDA-7)
3.732 61 >75% Grass cover, Good, HSG B (EDA-1, EDA-7)
0.413 96 Gravel surface, HSG B (EDA-1)
0.004 98 Roofs, HSG A (EDA-7)
0.049 98 Roofs, HSG B (EDA-1)
60.944 30 Woods, Good, HSG A (EDA-1, EDA-2, EDA-3, EDA-4, EDA-5, EDA-6, EDA-7)
2.936 55 Woods, Good, HSG B (EDA-1)
0.998 77 Woods, Good, HSG D (EDA-1)
71.074 34 TOTAL AREA




1833109HCO001 Type Il 24-hr 2-Year Rainfall=3.40"

Prepared by Beals and Thomas, Inc. Printed 5/23/2020
HydroCAD® 10.10-3a s/n 04493 © 2020 HydroCAD Software Solutions LLC Page 3

Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEDA-1: Runoff Area=42.429 ac 0.12% Impervious Runoff Depth=0.00"
Flow Length=1,024" Tc=32.1 min CN=37 Runoff=0.00 cfs 0.000 af

SubcatchmentEDA-2: Runoff Area=2.708 ac 0.00% Impervious Runoff Depth=0.00"
Flow Length=442" Tc=17.0 min CN=30 Runoff=0.00 cfs 0.000 af

SubcatchmentEDA-3: Runoff Area=3.078 ac  0.00% Impervious Runoff Depth=0.00"
Flow Length=290" Tc=12.4 min CN=30 Runoff=0.00 cfs 0.000 af

SubcatchmentEDA-4: Runoff Area=6.130 ac  0.00% Impervious Runoff Depth=0.00"
Flow Length=367" Tc=14.6 min CN=30 Runoff=0.00 cfs 0.000 af

SubcatchmentEDA-5: Runoff Area=3.277 ac  0.00% Impervious Runoff Depth=0.00"
Flow Length=303" Tc=13.9 min CN=30 Runoff=0.00 cfs 0.000 af

Subcatchment EDA-6: Runoff Area=11.348 ac  0.00% Impervious Runoff Depth=0.00"
Flow Length=782" Tc=24.1 min CN=30 Runoff=0.00 cfs 0.000 af

SubcatchmentEDA-7: Runoff Area=2.104 ac 0.19% Impervious Runoff Depth=0.00"
Flow Length=382" Tc=17.8 min CN=31 Runoff=0.00 cfs 0.000 af

Reach XDP-1: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Reach XDP-2: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Reach XDP-3: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Reach XDP-4: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Reach XDP-5: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Reach XDP-6: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Reach XDP-7: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Total Runoff Area = 71.074 ac Runoff Volume = 0.000 af Average Runoff Depth = 0.00"
99.93% Pervious =71.021 ac  0.07% Impervious = 0.053 ac



1833109HCO001 Type Il 24-hr 2-Year Rainfall=3.40"

Prepared by Beals and Thomas, Inc. Printed 5/23/2020
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Summary for Subcatchment EDA-1:

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description

32.524 30 Woods, Good, HSG A
2.936 55 Woods, Good, HSG B
0.998 77 Woods, Good, HSG D
1.793 39 >75% Grass cover, Good, HSG A
3.716 61 >75% Grass cover, Good, HSG B
0.413 96 Gravel surface, HSG B
0.049 98 Roofs, HSG B

42.429 37 Weighted Average

42.380 99.88% Pervious Area
0.049 0.12% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
17.7 694 0.0170 0.65 Shallow Concentrated Flow, Tc-2
Woodland Kv= 5.0 fps
4.2 280 0.0500 1.12 Shallow Concentrated Flow, Tc-3

Woodland Kv= 5.0 fps

32.1 1,024 Total
Summary for Subcatchment EDA-2:

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
2.708 30 Woods, Good, HSG A
2.708 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
6.8 392 0.0370 0.96 Shallow Concentrated Flow, Tc-2
Woodland Kv= 5.0 fps

17.0 442 Total



1833109HCO001 Type Il 24-hr 2-Year Rainfall=3.40"
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Summary for Subcatchment EDA-3:

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
3.078 30 Woods, Good, HSG A

3.078 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 50 0.0400 0.09 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
1.7 81 0.0250 0.79 Shallow Concentrated Flow, Tc-2
Woodland Kv= 5.0 fps
0.8 63 0.0630 1.25 Shallow Concentrated Flow, Tc-3
Woodland Kv= 5.0 fps
0.8 96 0.1560 1.97 Shallow Concentrated Flow, Tc-4

Woodland Kv= 5.0 fps

124 290 Total
Summary for Subcatchment EDA-4:

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description

6.071 30 Woods, Good, HSG A
0.059 39 >75% Grass cover, Good, HSG A

6.130 30 Weighted Average

6.130 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
1.6 99 0.0400 1.00 Shallow Concentrated Flow, Tc-2
Woodland Kv=5.0 fps
2.7 218 0.0730 1.35 Shallow Concentrated Flow, Tc-3

Woodland Kv= 5.0 fps

14.6 367 Total
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Summary for Subcatchment EDA-5:

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
3.277 30 Woods, Good, HSG A

3.277 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
2.0 70 0.0140 0.59 Shallow Concentrated Flow, Tc-2
Woodland Kv= 5.0 fps
1.7 183 0.1260 1.77 Shallow Concentrated Flow, Tc-3

Woodland Kv= 5.0 fps

13.9 303 Total
Summary for Subcatchment EDA-6:

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description

11.289 30 Woods, Good, HSG A
0.059 39 >75% Grass cover, Good, HSG A

11.348 30 Weighted Average

11.348 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
7.1 339 0.0250 0.79 Shallow Concentrated Flow, Tc-2
Woodland Kv=5.0 fps
3.2 217 0.0510 1.13 Shallow Concentrated Flow, Tc-3
Woodland Kv=5.0 fps
3.6 176 0.0260 0.81 Shallow Concentrated Flow, Tc-4

Woodland Kv= 5.0 fps

241 782 Total
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Summary for Subcatchment EDA-7:

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
1.997 30 Woods, Good, HSG A
0.087 39 >75% Grass cover, Good, HSG A
0.016 61 >75% Grass cover, Good, HSG B
0.004 98 Roofs, HSG A

2.104 31  Weighted Average

2.100 99.81% Pervious Area
0.004 0.19% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
7.6 332 0.0210 0.72 Shallow Concentrated Flow, Tc-2

Woodland Kv= 5.0 fps

17.8 382 Total

Summary for Reach XDP-1:

Inflow Area = 42.429 ac, 0.12% Impervious, Inflow Depth = 0.00" for 2-Year event
Inflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach XDP-2:

Inflow Area = 2.708 ac, 0.00% Impervious, Inflow Depth = 0.00" for 2-Year event
Inflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach XDP-3:

Inflow Area = 3.078 ac, 0.00% Impervious, Inflow Depth = 0.00" for 2-Year event
Inflow = 0.00cfs @ 5.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
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Summary for Reach XDP-4:

Inflow Area = 6.130 ac, 0.00% Impervious, Inflow Depth = 0.00" for 2-Year event
Inflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach XDP-5:

Inflow Area = 3.277 ac, 0.00% Impervious, Inflow Depth = 0.00" for 2-Year event
Inflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach XDP-6:

Inflow Area = 11.348 ac, 0.00% Impervious, Inflow Depth = 0.00" for 2-Year event
Inflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach XDP-7:

Inflow Area = 2.104 ac, 0.19% Impervious, Inflow Depth = 0.00" for 2-Year event
Inflow = 0.00cfs @ 5.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEDA-1: Runoff Area=42.429 ac 0.12% Impervious Runoff Depth=0.09"
Flow Length=1,024" Tc=32.1 min CN=37 Runoff=0.51 cfs 0.323 af

SubcatchmentEDA-2: Runoff Area=2.708 ac 0.00% Impervious Runoff Depth=0.00"
Flow Length=442" Tc=17.0 min CN=30 Runoff=0.00 cfs 0.000 af

SubcatchmentEDA-3: Runoff Area=3.078 ac  0.00% Impervious Runoff Depth=0.00"
Flow Length=290" Tc=12.4 min CN=30 Runoff=0.00 cfs 0.000 af

SubcatchmentEDA-4: Runoff Area=6.130 ac  0.00% Impervious Runoff Depth=0.00"
Flow Length=367" Tc=14.6 min CN=30 Runoff=0.00 cfs 0.000 af

SubcatchmentEDA-5: Runoff Area=3.277 ac  0.00% Impervious Runoff Depth=0.00"
Flow Length=303" Tc=13.9 min CN=30 Runoff=0.00 cfs 0.000 af

Subcatchment EDA-6: Runoff Area=11.348 ac  0.00% Impervious Runoff Depth=0.00"
Flow Length=782" Tc=24.1 min CN=30 Runoff=0.00 cfs 0.000 af

SubcatchmentEDA-7: Runoff Area=2.104 ac 0.19% Impervious Runoff Depth=0.00"
Flow Length=382" Tc=17.8 min CN=31 Runoff=0.00 cfs 0.000 af

Reach XDP-1: Inflow=0.51 cfs 0.323 af
Outflow=0.51 cfs 0.323 af

Reach XDP-2: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Reach XDP-3: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Reach XDP-4: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Reach XDP-5: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Reach XDP-6: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Reach XDP-7: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Total Runoff Area = 71.074 ac Runoff Volume = 0.324 af Average Runoff Depth = 0.05"
99.93% Pervious =71.021 ac  0.07% Impervious = 0.053 ac
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Summary for Subcatchment EDA-1:

Runoff = 0.51cfs@ 15.37 hrs, Volume= 0.323 af, Depth= 0.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description

32.524 30 Woods, Good, HSG A
2.936 55 Woods, Good, HSG B
0.998 77 Woods, Good, HSG D
1.793 39 >75% Grass cover, Good, HSG A
3.716 61 >75% Grass cover, Good, HSG B
0.413 96 Gravel surface, HSG B
0.049 98 Roofs, HSG B

42.429 37 Weighted Average

42.380 99.88% Pervious Area
0.049 0.12% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
17.7 694 0.0170 0.65 Shallow Concentrated Flow, Tc-2
Woodland Kv= 5.0 fps
4.2 280 0.0500 1.12 Shallow Concentrated Flow, Tc-3

Woodland Kv= 5.0 fps

32.1 1,024 Total
Summary for Subcatchment EDA-2:

Runoff = 0.00 cfs @ 24.08 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description
2.708 30 Woods, Good, HSG A
2.708 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
6.8 392 0.0370 0.96 Shallow Concentrated Flow, Tc-2
Woodland Kv= 5.0 fps

17.0 442 Total



1833109HCO001 Type Ill 24-hr 10-Year Rainfall=4.70"

Prepared by Beals and Thomas, Inc. Printed 5/23/2020
HydroCAD® 10.10-3a_s/n 04493 © 2020 HydroCAD Software Solutions LLC Page 11

Summary for Subcatchment EDA-3:

Runoff = 0.00 cfs @ 24.05 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description
3.078 30 Woods, Good, HSG A

3.078 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 50 0.0400 0.09 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
1.7 81 0.0250 0.79 Shallow Concentrated Flow, Tc-2
Woodland Kv= 5.0 fps
0.8 63 0.0630 1.25 Shallow Concentrated Flow, Tc-3
Woodland Kv= 5.0 fps
0.8 96 0.1560 1.97 Shallow Concentrated Flow, Tc-4

Woodland Kv= 5.0 fps

124 290 Total
Summary for Subcatchment EDA-4:

Runoff = 0.00 cfs @ 24.06 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description

6.071 30 Woods, Good, HSG A
0.059 39 >75% Grass cover, Good, HSG A

6.130 30 Weighted Average

6.130 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
1.6 99 0.0400 1.00 Shallow Concentrated Flow, Tc-2
Woodland Kv=5.0 fps
2.7 218 0.0730 1.35 Shallow Concentrated Flow, Tc-3

Woodland Kv= 5.0 fps

14.6 367 Total
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Summary for Subcatchment EDA-5:

Runoff = 0.00 cfs @ 24.06 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description
3.277 30 Woods, Good, HSG A

3.277 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
2.0 70 0.0140 0.59 Shallow Concentrated Flow, Tc-2
Woodland Kv= 5.0 fps
1.7 183 0.1260 1.77 Shallow Concentrated Flow, Tc-3

Woodland Kv= 5.0 fps

13.9 303 Total
Summary for Subcatchment EDA-6:

Runoff = 0.00 cfs @ 24.14 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description

11.289 30 Woods, Good, HSG A
0.059 39 >75% Grass cover, Good, HSG A

11.348 30 Weighted Average

11.348 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
7.1 339 0.0250 0.79 Shallow Concentrated Flow, Tc-2
Woodland Kv=5.0 fps
3.2 217 0.0510 1.13 Shallow Concentrated Flow, Tc-3
Woodland Kv=5.0 fps
3.6 176 0.0260 0.81 Shallow Concentrated Flow, Tc-4

Woodland Kv= 5.0 fps

241 782 Total
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Summary for Subcatchment EDA-7:

Runoff = 0.00 cfs @ 24.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description
1.997 30 Woods, Good, HSG A
0.087 39 >75% Grass cover, Good, HSG A
0.016 61 >75% Grass cover, Good, HSG B
0.004 98 Roofs, HSG A

2.104 31  Weighted Average

2.100 99.81% Pervious Area
0.004 0.19% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
7.6 332 0.0210 0.72 Shallow Concentrated Flow, Tc-2

Woodland Kv= 5.0 fps

17.8 382 Total

Summary for Reach XDP-1:

Inflow Area = 42.429 ac, 0.12% Impervious, Inflow Depth = 0.09" for 10-Year event
Inflow = 0.51cfs @ 15.37 hrs, Volume= 0.323 af
Outflow = 0.51cfs @ 15.37 hrs, Volume= 0.323 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach XDP-2:

Inflow Area = 2.708 ac, 0.00% Impervious, Inflow Depth = 0.00" for 10-Year event
Inflow = 0.00 cfs @ 24.08 hrs, Volume= 0.000 af
Outflow = 0.00 cfs @ 24.08 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach XDP-3:

Inflow Area = 3.078 ac, 0.00% Impervious, Inflow Depth = 0.00" for 10-Year event
Inflow = 0.00 cfs @ 24.05 hrs, Volume= 0.000 af
Outflow = 0.00 cfs @ 24.05 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
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Summary for Reach XDP-4:

Inflow Area = 6.130 ac, 0.00% Impervious, Inflow Depth = 0.00" for 10-Year event
Inflow = 0.00 cfs @ 24.06 hrs, Volume= 0.000 af
Outflow = 0.00 cfs @ 24.06 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach XDP-5:

Inflow Area = 3.277 ac, 0.00% Impervious, Inflow Depth = 0.00" for 10-Year event
Inflow = 0.00 cfs @ 24.06 hrs, Volume= 0.000 af
Outflow = 0.00 cfs @ 24.06 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach XDP-6:

Inflow Area = 11.348 ac, 0.00% Impervious, Inflow Depth = 0.00" for 10-Year event
Inflow = 0.00cfs @ 24.14 hrs, Volume= 0.000 af
Outflow = 0.00cfs @ 24.14 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach XDP-7:

Inflow Area = 2.104 ac, 0.19% Impervious, Inflow Depth = 0.00" for 10-Year event
Inflow = 0.00 cfs @ 24.00 hrs, Volume= 0.000 af
Outflow = 0.00 cfs @ 24.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentEDA-1: Runoff Area=42.429 ac 0.12% Impervious Runoff Depth=0.63"
Flow Length=1,024" Tc=32.1 min CN=37 Runoff=8.64 cfs 2.215 af

SubcatchmentEDA-2: Runoff Area=2.708 ac 0.00% Impervious Runoff Depth=0.21"
Flow Length=442"' Tc=17.0 min CN=30 Runoff=0.08 cfs 0.048 af

SubcatchmentEDA-3: Runoff Area=3.078 ac  0.00% Impervious Runoff Depth=0.21"
Flow Length=290" Tc=12.4 min CN=30 Runoff=0.09 cfs 0.054 af

SubcatchmentEDA-4: Runoff Area=6.130 ac  0.00% Impervious Runoff Depth=0.21"
Flow Length=367" Tc=14.6 min CN=30 Runoff=0.18 cfs 0.108 af

SubcatchmentEDA-5: Runoff Area=3.277 ac 0.00% Impervious Runoff Depth=0.21"
Flow Length=303" Tc=13.9 min CN=30 Runoff=0.09 cfs 0.058 af

Subcatchment EDA-6: Runoff Area=11.348 ac  0.00% Impervious Runoff Depth=0.21"
Flow Length=782" Tc=24.1 min CN=30 Runoff=0.33 cfs 0.201 af

SubcatchmentEDA-7: Runoff Area=2.104 ac 0.19% Impervious Runoff Depth=0.26"
Flow Length=382" Tc=17.8 min CN=31 Runoff=0.08 cfs 0.046 af

Reach XDP-1: Inflow=8.64 cfs 2.215 af
Outflow=8.64 cfs 2.215 af

Reach XDP-2: Inflow=0.08 cfs 0.048 af
Outflow=0.08 cfs 0.048 af

Reach XDP-3: Inflow=0.09 cfs 0.054 af
Outflow=0.09 cfs 0.054 af

Reach XDP-4: Inflow=0.18 cfs 0.108 af
Outflow=0.18 cfs 0.108 af

Reach XDP-5: Inflow=0.09 cfs 0.058 af
Outflow=0.09 cfs 0.058 af

Reach XDP-6: Inflow=0.33 cfs 0.201 af
Outflow=0.33 cfs 0.201 af

Reach XDP-7: Inflow=0.08 cfs 0.046 af
Outflow=0.08 cfs 0.046 af

Total Runoff Area = 71.074 ac Runoff Volume =2.730 af Average Runoff Depth = 0.46"
99.93% Pervious =71.021 ac  0.07% Impervious = 0.053 ac
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Summary for Subcatchment EDA-1:

Runoff = 8.64 cfs @ 12.69 hrs, Volume= 2.215 af, Depth= 0.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description

32.524 30 Woods, Good, HSG A
2.936 55 Woods, Good, HSG B
0.998 77 Woods, Good, HSG D
1.793 39 >75% Grass cover, Good, HSG A
3.716 61 >75% Grass cover, Good, HSG B
0.413 96 Gravel surface, HSG B
0.049 98 Roofs, HSG B

42.429 37 Weighted Average

42.380 99.88% Pervious Area
0.049 0.12% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
17.7 694 0.0170 0.65 Shallow Concentrated Flow, Tc-2
Woodland Kv= 5.0 fps
4.2 280 0.0500 1.12 Shallow Concentrated Flow, Tc-3

Woodland Kv= 5.0 fps

32.1 1,024 Total
Summary for Subcatchment EDA-2:

Runoff = 0.08 cfs @ 13.94 hrs, Volume= 0.048 af, Depth= 0.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
2.708 30 Woods, Good, HSG A
2.708 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
6.8 392 0.0370 0.96 Shallow Concentrated Flow, Tc-2
Woodland Kv= 5.0 fps

17.0 442 Total
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Summary for Subcatchment EDA-3:

Runoff = 0.09cfs @ 13.87 hrs, Volume= 0.054 af, Depth= 0.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
3.078 30 Woods, Good, HSG A

3.078 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 50 0.0400 0.09 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
1.7 81 0.0250 0.79 Shallow Concentrated Flow, Tc-2
Woodland Kv= 5.0 fps
0.8 63 0.0630 1.25 Shallow Concentrated Flow, Tc-3
Woodland Kv= 5.0 fps
0.8 96 0.1560 1.97 Shallow Concentrated Flow, Tc-4

Woodland Kv= 5.0 fps

124 290 Total
Summary for Subcatchment EDA-4:

Runoff = 0.18 cfs @ 13.91 hrs, Volume= 0.108 af, Depth= 0.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description

6.071 30 Woods, Good, HSG A
0.059 39 >75% Grass cover, Good, HSG A

6.130 30 Weighted Average

6.130 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
1.6 99 0.0400 1.00 Shallow Concentrated Flow, Tc-2
Woodland Kv=5.0 fps
2.7 218 0.0730 1.35 Shallow Concentrated Flow, Tc-3

Woodland Kv= 5.0 fps

14.6 367 Total
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Summary for Subcatchment EDA-5:

Runoff = 0.09cfs @ 13.89 hrs, Volume= 0.058 af, Depth= 0.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
3.277 30 Woods, Good, HSG A

3.277 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
2.0 70 0.0140 0.59 Shallow Concentrated Flow, Tc-2
Woodland Kv= 5.0 fps
1.7 183 0.1260 1.77 Shallow Concentrated Flow, Tc-3

Woodland Kv= 5.0 fps

13.9 303 Total
Summary for Subcatchment EDA-6:

Runoff = 0.33cfs @ 14.05 hrs, Volume= 0.201 af, Depth= 0.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description

11.289 30 Woods, Good, HSG A
0.059 39 >75% Grass cover, Good, HSG A

11.348 30 Weighted Average

11.348 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
7.1 339 0.0250 0.79 Shallow Concentrated Flow, Tc-2
Woodland Kv=5.0 fps
3.2 217 0.0510 1.13 Shallow Concentrated Flow, Tc-3
Woodland Kv=5.0 fps
3.6 176 0.0260 0.81 Shallow Concentrated Flow, Tc-4

Woodland Kv= 5.0 fps

241 782 Total



1833109HCO001 Type Ill 24-hr 100-Year Rainfall=7.00"

Prepared by Beals and Thomas, Inc. Printed 5/23/2020
HydroCAD® 10.10-3a_s/n 04493 © 2020 HydroCAD Software Solutions LLC Page 19

Summary for Subcatchment EDA-7:

Runoff = 0.08 cfs @ 13.02 hrs, Volume= 0.046 af, Depth= 0.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
1.997 30 Woods, Good, HSG A
0.087 39 >75% Grass cover, Good, HSG A
0.016 61 >75% Grass cover, Good, HSG B
0.004 98 Roofs, HSG A

2.104 31  Weighted Average

2.100 99.81% Pervious Area
0.004 0.19% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.2 50 0.0300 0.08 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2=3.40"
7.6 332 0.0210 0.72 Shallow Concentrated Flow, Tc-2

Woodland Kv= 5.0 fps

17.8 382 Total

Summary for Reach XDP-1:

Inflow Area = 42.429 ac, 0.12% Impervious, Inflow Depth = 0.63" for 100-Year event
Inflow = 8.64 cfs @ 12.69 hrs, Volume= 2.215 af
Outflow = 8.64 cfs @ 12.69 hrs, Volume= 2.215 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach XDP-2:

Inflow Area = 2.708 ac, 0.00% Impervious, Inflow Depth = 0.21" for 100-Year event
Inflow = 0.08 cfs @ 13.94 hrs, Volume= 0.048 af
Outflow = 0.08 cfs @ 13.94 hrs, Volume= 0.048 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach XDP-3:

Inflow Area = 3.078 ac, 0.00% Impervious, Inflow Depth = 0.21" for 100-Year event
Inflow = 0.09 cfs @ 13.87 hrs, Volume= 0.054 af
Outflow = 0.09cfs @ 13.87 hrs, Volume= 0.054 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
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Summary for Reach XDP-4:

Inflow Area = 6.130 ac, 0.00% Impervious, Inflow Depth = 0.21" for 100-Year event
Inflow = 0.18 cfs @ 13.91 hrs, Volume= 0.108 af
Outflow = 0.18 cfs @ 13.91 hrs, Volume= 0.108 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach XDP-5:

Inflow Area = 3.277 ac, 0.00% Impervious, Inflow Depth = 0.21" for 100-Year event
Inflow = 0.09cfs @ 13.89 hrs, Volume= 0.058 af
Outflow = 0.09 cfs @ 13.89 hrs, Volume= 0.058 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach XDP-6:

Inflow Area = 11.348 ac, 0.00% Impervious, Inflow Depth = 0.21" for 100-Year event
Inflow = 0.33cfs @ 14.05 hrs, Volume= 0.201 af
Outflow = 0.33cfs @ 14.05 hrs, Volume= 0.201 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach XDP-7:

Inflow Area = 2.104 ac, 0.19% Impervious, Inflow Depth = 0.26" for 100-Year event
Inflow = 0.08 cfs @ 13.02 hrs, Volume= 0.046 af
Outflow = 0.08 cfs @ 13.02 hrs, Volume= 0.046 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
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- A BEALS+THOMAS CALCULATION SUMMARY

BEALS AND THOMAS, INC. T 508.366.0560
i 1 Reservoir Corporate Center F 508.366.4391
- 144 Turnpike Road www.bealsandthomas.com
Southborough, MA 01772-2104 Regional Office: Plymouth, MA

JOB NO./LOCATION:

1833.109
Wareham, MA
CLIENT/PROJECT:

Borrego Solar Systems, Inc.
27 Charge Pond Road PV+ES Project

SUBJECT/TITLE:
Post Development Hydrologic Calculations

OBJECTIVE OF CALCULATION:
e  To determine the post-development peak rates of runoff from the site for the 2, 10, & 100-year storm events
at design points DP-1 through 7.

CALCULATION METHOD(S):
e  Runoff curve numbers (CN), time-of-concentration (Tc), and runoff rates were calculated based on TR-55
methodology.

e Autodesk Civil 3D 2019 computer program was utilized for digitizing ground cover areas.
e  Peak runoff rates were computed using HydroCAD version 10.00.

ASSUMPTIONS:

e  The ground cover types were determined using MassGIS aerial imagery and hydrologic soil groups based on
United States Department of Agriculture, NRCS Soil Survey map information.

e  Watershed boundaries have been estimated based upon a combination of existing contour information
depicted on the Existing Conditions Plan as well as MassGIS contours in offsite areas outside limits of those
shown on the existing conditions plan, and those shown on the grading and erosion control plans.

e  Wetland systems that were included in the hydrologic analysis were modeled as Woods, Good.

e Proposed solar panel area were modeled as Grass, Good.

SOURCES OF DATA/EQUATIONS:
e Post-Development Conditions Hydrologic Areas Map prepared by Beals and Thomas, Inc. File No.
1833109P600B-002.
e NRCS Soil Survey for Plymouth County, hydrologic soil group report, downloaded from Web Soil Survey
on 4/15/2020, and 5/21/2020.
e TR-55 urban Hydrology for Small Watersheds, SCS, 1986.
e  Massachusetts DEP Stormwater Management Handbook, February 2008

REV CALC. BY DATE CHECKED BY DATE APPROVED BY DATE
0 N. Bautz 05/22/2020 J. Murphy 05/22/2020 J. Murphy 05/22/2020
1 E. Ennis 09/15/2020 J. Murphy 09/15/2020 J. Murphy 09/15/2020
EAE/1833109CS002B

P, BEALS+THOMAS
rtf



- BEALS+THOMAS CALCULATION SUMMARY

‘ BEALS AND THOMAS, INC. T 508.366.0560
Reservoir Corporate Center F 508.366.4391
- 144 Turnpike Road www.bealsandthomas.com
Southborough, MA 01772-2104 Regional Office: Plymouth, MA
CONCLUSIONS:
Storm Event 2-Year 10-Year 100-Year
DP-1 (cfs) 0.00 0.41 5.98
DP-2 (cfs) 0.00 0.00 0.04
DP-3 (cfs) 0.00 0.00 0.08
DP-4 (cfs) 0.00 0.00 0.11
DP-5 (cfs) 0.00 0.00 0.06
DP-6 (cfs) 0.00 0.00 0.33
DP-7 (cfs) 0.00 0.00 0.06
e Post-development peak runoff rates are less than or equal to pre-development rates in accordance with the
Mass DEP Stormwater Handbook.
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Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)
20.929 39 >75% Grass cover, Good, HSG A (PDA-1, PDA-10, PDA-11, PDA-18, PDA-19,
PDA-2, PDA-21, PDA-22, PDA-23, PDA-8, PDA-9)
4.934 61 >75% Grass cover, Good, HSG B (PDA-1, PDA-10, PDA-11, PDA-9)
0.182 80 >75% Grass cover, Good, HSG D (PDA-1, PDA-11)
3.475 30 Brush, Good, HSG A (PDA-1, PDA-10, PDA-11, PDA-18, PDA-2)
0.433 48 Brush, Good, HSG B (PDA-1, PDA-10, PDA-11)
0.039 65 Brush, Good, HSG C (PDA-1)
0.069 98 Equipment Pad Areas, HSG A (PDA-11, PDA-21)
0.407 96 Existing Gravel surface, HSG B (PDA-1, PDA-10, PDA-11)
2.549 96 Gravel surface, HSG A (PDA-1, PDA-10, PDA-11, PDA-18, PDA-19, PDA-21,
PDA-22, PDA-23, PDA-8, PDA-9)
0.236 96 Gravel surface, HSG B (PDA-10, PDA-11, PDA-9)
0.056 96 Gravel surface, HSG D (PDA-11)
0.049 98 Roofs, HSG B (PDA-11)
11.171 30 Woods, Good, HSG A (PDA-1, PDA-11, PDA-2)
1.056 55 Woods, Good, HSG B (PDA-1, PDA-10, PDA-11)
0.721 77 Woods, Good, HSG D (PDA-1)
46.306 44 TOTAL AREA

Printed 9/15/2020
Page 2
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment PDA-1: Runoff Area=15.554 ac  0.00% Impervious Runoff Depth=0.00"
Flow Length=147" Tc=18.6 min CN=34 Runoff=0.00 cfs 0.000 af

Subcatchment PDA-10: Runoff Area=0.815 ac 0.00% Impervious Runoff Depth=0.25"
Flow Length=244" Tc=8.7 min CN=53 Runoff=0.08 cfs 0.017 af

Subcatchment PDA-11: Runoff Area=10.137 ac  0.80% Impervious Runoff Depth=0.38"
Flow Length=819" Tc=30.1 min CN=57 Runoff=1.51 cfs 0.320 af

Subcatchment PDA-18: Runoff Area=2.111 ac  0.00% Impervious Runoff Depth=0.11"
Flow Length=476" Tc=10.2 min CN=47 Runoff=0.03 cfs 0.019 af

Subcatchment PDA-19: Runoff Area=1.721 ac  0.00% Impervious Runoff Depth=0.09"
Flow Length=281" Tc=8.1 min CN=46 Runoff=0.02 cfs 0.012 af

Subcatchment PDA-2: Runoff Area=1.351 ac  0.00% Impervious Runoff Depth=0.00"
Flow Length=153" Tc=6.2 min CN=30 Runoff=0.00 cfs 0.000 af

Subcatchment PDA-21: Runoff Area=7.713 ac  0.48% Impervious Runoff Depth=0.03"
Flow Length=846"' Tc=18.3 min CN=42 Runoff=0.03 cfs 0.018 af

Subcatchment PDA-22: Runoff Area=2.070 ac  0.00% Impervious Runoff Depth=0.07"
Flow Length=178" Tc=7.9 min CN=45 Runoff=0.02 cfs 0.012 af

Subcatchment PDA-23: Runoff Area=1.817 ac  0.00% Impervious Runoff Depth=0.13"
Flow Length=568" Tc=9.8 min CN=48 Runoff=0.03 cfs 0.019 af

Subcatchment PDA-8: Runoff Area=0.788 ac 0.00% Impervious Runoff Depth=0.07"
Flow Length=278" Tc=7.4 min CN=45 Runoff=0.01 cfs 0.005 af

Subcatchment PDA-9: Runoff Area=2.229 ac  0.00% Impervious Runoff Depth=0.13"
Flow Length=343" Tc=10.3 min CN=48 Runoff=0.04 cfs 0.023 af

Reach DP-1: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Reach DP-2: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Pond 1: Peak Elev=21.00" Storage=3 cf Inflow=0.01 cfs 0.005 af
Discarded=0.01 cfs 0.005 af Primary=0.00 cfs 0.000 af Outflow=0.01 cfs 0.005 af

Pond 2: Peak Elev=23.00' Storage=14 cf Inflow=0.04 cfs 0.023 af
Discarded=0.04 cfs 0.023 af Primary=0.00 cfs 0.000 af Outflow=0.04 cfs 0.023 af

Pond 3: Peak Elev=29.02' Storage=26 cf Inflow=0.08 cfs 0.017 af
Discarded=0.07 cfs 0.017 af Primary=0.00 cfs 0.000 af Outflow=0.07 cfs 0.017 af
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Pond 4: Peak Elev=21.76" Storage=4,040 cf Inflow=1.51 cfs 0.320 af

Discarded=0.37 cfs 0.320 af Primary=0.00 cfs 0.000 af Secondary=0.00 cfs 0.000 af Outflow=0.37 cfs 0.320 af

Pond 11: Peak Elev=27.01" Storage=16 cf Inflow=0.03 cfs 0.019 af
Discarded=0.03 cfs 0.019 af Primary=0.00 cfs 0.000 af Outflow=0.03 cfs 0.019 af

Pond 12: Peak Elev=26.01" Storage=10 cf Inflow=0.02 cfs 0.012 af
Discarded=0.02 cfs 0.012 af Primary=0.00 cfs 0.000 af Outflow=0.02 cfs 0.012 af

Pond 13: Peak Elev=20.51" Storage=16 cf Inflow=0.03 cfs 0.018 af
Discarded=0.03 cfs 0.018 af Primary=0.00 cfs 0.000 af Outflow=0.03 cfs 0.018 af

Pond 14: Peak Elev=21.51" Storage=8 cf Inflow=0.02 cfs 0.012 af
Discarded=0.02 cfs 0.012 af Primary=0.00 cfs 0.000 af Outflow=0.02 cfs 0.012 af

Pond 15: Peak Elev=21.08" Storage=39 cf Inflow=0.03 cfs 0.019 af
Discarded=0.03 cfs 0.019 af Primary=0.00 cfs 0.000 af Secondary=0.00 cfs 0.000 af Outflow=0.03 cfs 0.019 af

Total Runoff Area = 46.306 ac Runoff Volume = 0.445 af Average Runoff Depth = 0.12"
99.75% Pervious =46.188 ac  0.25% Impervious = 0.118 ac
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Summary for Subcatchment PDA-1:

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description

10.235 30 Woods, Good, HSG A
0.411 55 Woods, Good, HSG B
0.721 77 Woods, Good, HSG D
2.976 30 Brush, Good, HSG A
0.055 48 Brush, Good, HSG B
0.039 65 Brush, Good, HSG C
0.883 39 >75% Grass cover, Good, HSG A
0.005 61 >75% Grass cover, Good, HSG B
0.034 80 >75% Grass cover, Good, HSG D

* 0.093 96 Existing Gravel surface, HSG B

0.102 96 Gravel surface, HSG A

15.554 34 Weighted Average

15.554 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
15.8 50 0.0100 0.05 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2= 3.40"
2.8 97 0.0130 0.57 Shallow Concentrated Flow, Tc-2
Woodland Kv= 5.0 fps

18.6 147 Total
Summary for Subcatchment PDA-10:

Runoff = 0.08 cfs@ 12.39 hrs, Volume= 0.017 af, Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description

0.001 55 Woods, Good, HSG B

0.012 30 Brush, Good, HSG A

0.049 48 Brush, Good, HSG B

0.465 39 >75% Grass cover, Good, HSG A
0.145 61 >75% Grass cover, Good, HSG B
0.088 96 Gravel surface, HSG A

0.035 96 Gravel surface, HSG B

* 0.020 96 Existing Gravel surface, HSG B

0.815 53 Weighted Average
0.815 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.2 50 0.0100 0.12 Sheet Flow, Tc-1
Grass: Short n=0.150 P2=3.40"
1.0 68 0.0290 1.19 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv= 7.0 fps
0.5 126 0.0870 4.42 Shallow Concentrated Flow, Tc-3

Grassed Waterway Kv= 15.0 fps

8.7 244  Total
Summary for Subcatchment PDA-11:

Runoff = 1.51cfs@ 12.61 hrs, Volume= 0.320 af, Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
0.096 30 Woods, Good, HSG A
0.644 55 Woods, Good, HSG B
0.025 30 Brush, Good, HSG A
0.329 48 Brush, Good, HSG B
3.221 39 >75% Grass cover, Good, HSG A
4.421 61 >75% Grass cover, Good, HSG B
0.148 80 >75% Grass cover, Good, HSG D
0.645 96 Gravel surface, HSG A
0.177 96 Gravel surface, HSG B
0.056 96 Gravel surface, HSG D
* 0.294 96 Existing Gravel surface, HSG B
0.049 98 Roofs, HSG B
* 0.032 98 Equipment Pad Areas, HSG A
10.137 57 Weighted Average
10.056 99.20% Pervious Area
0.081 0.80% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

9.5 50 0.0050 0.09 Sheet Flow, Tc-1

Grass: Short n=0.150 P2= 3.40"
13.3 394 0.0050 0.49 Shallow Concentrated Flow, Tc-2

Short Grass Pasture Kv= 7.0 fps

0.8 58 0.0520 1.14 Shallow Concentrated Flow, Tc-3
Woodland Kv=5.0 fps

1.2 70 0.0180 0.94 Shallow Concentrated Flow, Tc-4
Short Grass Pasture Kv=7.0 fps

0.3 23 0.0050 1.14 Shallow Concentrated Flow, Tc-5
Unpaved Kv= 16.1 fps

4.5 134 0.0050 0.49 Shallow Concentrated Flow, Tc-6
Short Grass Pasture Kv=7.0 fps

0.3 57 0.1930 3.08 Shallow Concentrated Flow, Tc-7
Short Grass Pasture Kv= 7.0 fps

0.1 20 0.0500 3.60 Shallow Concentrated Flow, Tc-8
Unpaved Kv= 16.1 fps

0.1 13 0.3100 3.90 Shallow Concentrated Flow, Tc-9

Short Grass Pasture Kv= 7.0 fps

30.1 819 Total
Summary for Subcatchment PDA-18:

Runoff = 0.03 cfs @ 13.81 hrs, Volume= 0.019 af, Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
0.019 30 Brush, Good, HSG A
1.799 39 >75% Grass cover, Good, HSG A
0.293 96 Gravel surface, HSG A
2.111 47 Weighted Average

2.111 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.5 50 0.0200 0.15 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"

3.7 267 0.0300 1.21 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv=7.0 fps

0.2 35 0.0290 2.74 Shallow Concentrated Flow, Tc-3
Unpaved Kv= 16.1 fps

0.1 17 0.1180 2.40 Shallow Concentrated Flow, Tc-4
Short Grass Pasture Kv= 7.0 fps

0.7 107 0.0280 2.51 Shallow Concentrated Flow, Tc-5

Grassed Waterway Kv= 15.0 fps

10.2 476 Total
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Summary for Subcatchment PDA-19:

Runoff = 0.02cfs @ 14.70 hrs, Volume= 0.012 af, Depth= 0.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description

1.520 39 >75% Grass cover, Good, HSG A
0.201 96 Gravel surface, HSG A

1.721 46 Weighted Average

1.721 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.5 50 0.0200 0.15 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"

14 89 0.0220 1.04 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv=7.0 fps

0.9 86 0.0580 1.69 Shallow Concentrated Flow, Tc-3
Short Grass Pasture Kv=7.0 fps

0.2 34 0.0290 2.74 Shallow Concentrated Flow, Tc-4
Unpaved Kv= 16.1 fps

0.1 22 0.1360 2.58 Shallow Concentrated Flow, Tc-5

Short Grass Pasture Kv= 7.0 fps

8.1 281 Total
Summary for Subcatchment PDA-2:

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
0.840 30 Woods, Good, HSG A
0.068 39 >75% Grass cover, Good, HSG A
0.443 30 Brush, Good, HSG A

1.351 30 Weighted Average

1.351 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

4.6 50 0.0300 0.18 Sheet Flow, Tc-1
Grass: Short n=0.150 P2=3.40"

0.6 53 0.0400 1.40 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv= 7.0 fps

1.0 50 0.0300 0.87 Shallow Concentrated Flow, Tc-3

Woodland Kv= 5.0 fps

6.2 153 Total
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Summary for Subcatchment PDA-21:

Runoff = 0.03cfs@ 17.09 hrs, Volume= 0.018 af, Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
7.254 39 >75% Grass cover, Good, HSG A
0.422 96 Gravel surface, HSG A
0.037 98 Equipment Pad Areas, HSG A
7.713 42 Weighted Average

7.676 99.52% Pervious Area
0.037 0.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.6 50 0.0300 0.18 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"
12.6 691 0.0170 0.91 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv=7.0 fps
1.1 105 0.0490 1.55 Shallow Concentrated Flow, Tc-3

Short Grass Pasture Kv= 7.0 fps

18.3 846 Total
Summary for Subcatchment PDA-22:

Runoff = 0.02cfs @ 14.95 hrs, Volume= 0.012 af, Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
1.840 39 >75% Grass cover, Good, HSG A
0.230 96 Gravel surface, HSG A
2.070 45 Weighted Average
2.070 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
55 50 0.0200 0.15 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"
2.4 128 0.0160 0.89 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv= 7.0 fps

7.9 178 Total
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Summary for Subcatchment PDA-23:

Runoff = 0.03cfs @ 12.57 hrs, Volume= 0.019 af, Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description

1.529 39 >75% Grass cover, Good, HSG A
0.288 96 Gravel surface, HSG A

1.817 48 Weighted Average

1.817 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.5 50 0.0200 0.15 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"

1.8 82 0.0120 0.77 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv=7.0 fps

0.1 25 0.0400 3.22 Shallow Concentrated Flow, Tc-3
Unpaved Kv= 16.1 fps

0.1 10 0.2000 3.13 Shallow Concentrated Flow, Tc-4
Short Grass Pasture Kv=7.0 fps

2.3 401 0.0390 2.96 Shallow Concentrated Flow, Tc-5

Grassed Waterway Kv= 15.0 fps

9.8 568 Total
Summary for Subcatchment PDA-8:

Runoff = 0.01cfs@ 14.94 hrs, Volume= 0.005 af, Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
0.707 39 >75% Grass cover, Good, HSG A
0.081 96 Gravel surface, HSG A

0.788 45 Weighted Average
0.788 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.5 50 0.0200 0.15 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"
1.6 150 0.0530 1.61 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv= 7.0 fps
0.1 30 0.0670 417 Shallow Concentrated Flow, Tc-3
Unpaved Kv= 16.1 fps
0.1 16 0.1880 3.04 Shallow Concentrated Flow, Tc-4
Short Grass Pasture Kv=7.0 fps
0.1 32 0.1560 5.92 Shallow Concentrated Flow, Tc-5
Grassed Waterway Kv= 15.0 fps
7.4 278 Total
Summary for Subcatchment PDA-9:
Runoff = 0.04 cfs @ 12.57 hrs, Volume= 0.023 af, Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (ac) CN Description
1.643 39 >75% Grass cover, Good, HSG A
0.363 61 >75% Grass cover, Good, HSG B
0.199 96 Gravel surface, HSG A
0.024 96  Gravel surface, HSG B
2.229 48 Weighted Average
2.229 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.2 50 0.0100 0.12 Sheet Flow, Tc-1
Grass: Short n=0.150 P2=3.40"
2.3 159 0.0280 1.17 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv=7.0 fps
0.2 40 0.1500 2.71 Shallow Concentrated Flow, Tc-3
Short Grass Pasture Kv=7.0 fps
0.1 21 0.0360 3.05 Shallow Concentrated Flow, Tc-4
Unpaved Kv= 16.1 fps
0.2 24 0.1250 247 Shallow Concentrated Flow, Tc-5
Short Grass Pasture Kv=7.0 fps
0.3 49 0.0410 3.04 Shallow Concentrated Flow, Tc-6
Grassed Waterway Kv= 15.0 fps
10.3 343 Total
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Summary for Reach DP-1:

Inflow Area = 44955 ac, 0.26% Impervious, Inflow Depth = 0.00" for 2-Year event
Inflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach DP-2:

Inflow Area = 1.351 ac, 0.00% Impervious, Inflow Depth = 0.00" for 2-Year event
Inflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Pond 1:

Inflow Area = 0.788 ac, 0.00% Impervious, Inflow Depth = 0.07" for 2-Year event
Inflow = 0.01cfs @ 14.94 hrs, Volume= 0.005 af

Outflow = 0.01 cfs @ 15.04 hrs, Volume= 0.005 af, Atten= 0%, Lag= 6.1 min
Discarded = 0.01cfs @ 15.04 hrs, Volume= 0.005 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=21.00' @ 15.04 hrs Surf.Area= 1,226 sf Storage= 3 cf

Plug-Flow detention time= 6.1 min calculated for 0.005 af (100% of inflow)
Center-of-Mass det. time= 6.0 min ( 1,078.2 - 1,072.2 )

Volume Invert Avail.Storage Storage Description
#1 21.00' 3,477 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
21.00 1,225 0 0
22.00 1,715 1,470 1,470
23.00 2,299 2,007 3,477
Device Routing Invert Outlet Devices
#1  Discarded 21.00" 2.410 in/hr Exfiltration over Surface area
#2  Primary 22.00" 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.07 cfs @ 15.04 hrs HW=21.00" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.07 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=21.00" (Free Discharge)
Tt _2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond 2:

Inflow Area = 2.229 ac, 0.00% Impervious, Inflow Depth = 0.13" for 2-Year event
Inflow = 0.04 cfs @ 12.57 hrs, Volume= 0.023 af

Outflow = 0.04 cfs @ 13.75 hrs, Volume= 0.023 af, Atten=2%, Lag= 70.6 min
Discarded = 0.04 cfs @ 13.75 hrs, Volume= 0.023 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=23.00' @ 13.75 hrs Surf.Area= 6,718 sf Storage= 14 cf

Plug-Flow detention time= 6.1 min calculated for 0.023 af (100% of inflow)
Center-of-Mass det. time= 6.0 min ( 1,026.9 - 1,021.0 )

Volume Invert Avail.Storage Storage Description
#1 23.00' 16,958 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
23.00 6,714 0 0
24.00 8,416 7,565 7,565
25.00 10,370 9,393 16,958
Device Routing Invert Outlet Devices
#1  Discarded 23.00' 2.410 in/hr Exfiltration over Surface area
#2  Primary 24.00" 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.37 cfs @ 13.75 hrs HW=23.00" (Free Discharge)
1=EXxfiltration (Exfiltration Controls 0.37 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=23.00" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 3:
Inflow Area = 0.815ac, 0.00% Impervious, Inflow Depth = 0.25" for 2-Year event
Inflow = 0.08 cfs @ 12.39 hrs, Volume= 0.017 af
Outflow = 0.07 cfs @ 12.49 hrs, Volume= 0.017 af, Atten=9%, Lag= 5.8 min
Discarded = 0.07 cfs @ 12.49 hrs, Volume= 0.017 af
Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=29.02' @ 12.49 hrs Surf.Area= 1,537 sf Storage= 26 cf

Plug-Flow detention time= 5.9 min calculated for 0.017 af (100% of inflow)
Center-of-Mass det. time= 5.9 min ( 968.1 - 962.2 )
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Volume Invert Avail.Storage Storage Description
#1 29.00' 4,836 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
29.00 1,522 0 0
30.00 2,397 1,960 1,960
31.00 3,356 2,877 4,836
Device Routing Invert Outlet Devices
#1 Discarded 29.00' 2.410 in/hr Exfiltration over Surface area
#2  Primary 30.00" 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.09 cfs @ 12.49 hrs HW=29.02' (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.09 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=29.00' (Free Discharge)
t _2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 4:
Inflow Area = 10.137 ac, 0.80% Impervious, Inflow Depth = 0.38" for 2-Year event
Inflow = 1.51cfs @ 12.61 hrs, Volume= 0.320 af
Outflow = 0.37 cfs @ 15.46 hrs, Volume= 0.320 af, Atten=75%, Lag=171.3 min
Discarded = 0.37 cfs @ 15.46 hrs, Volume= 0.320 af
Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af
Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=21.76' @ 15.46 hrs Surf.Area= 6,715 sf Storage= 4,040 cf

Plug-Flow detention time= 126.2 min calculated for 0.320 af (100% of inflow)
Center-of-Mass det. time= 126.0 min ( 1,078.0 - 952.0)

Volume Invert Avail.Storage Storage Description
#1 21.00' 45,910 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
21.00 3,942 0 0
22.00 7,600 5,771 5,771
23.00 11,389 9,495 15,266
24.00 15,291 13,340 28,606
25.00 19,318 17,305 45,910
Device Routing Invert Outlet Devices
#1  Discarded 21.00" 2.410 in/hr Exfiltration over Surface area
#2  Secondary 24.00' 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
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Coef. (English) 2.80 2.92 3.08 3.30 3.32
#3  Primary 22.50' 12.0" Round Culvert
L=25.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert=22.50' / 22.00' S=0.0200"'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Discarded OutFlow Max=0.37 cfs @ 15.46 hrs HW=21.76" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.37 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=21.00" (Free Discharge)
T _3=Culvert ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=21.00" (Free Discharge)
T _2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 11:

Inflow Area = 2.111ac, 0.00% Impervious, Inflow Depth = 0.11" for 2-Year event
Inflow = 0.03 cfs @ 13.81 hrs, Volume= 0.019 af

Outflow = 0.03 cfs @ 13.96 hrs, Volume= 0.019 af, Atten=1%, Lag= 9.1 min
Discarded = 0.03cfs @ 13.96 hrs, Volume= 0.019 af

Primary = 0.00cfs @ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=27.01' @ 13.96 hrs Surf.Area= 2,416 sf Storage= 16 cf

Plug-Flow detention time= 8.9 min calculated for 0.019 af (100% of inflow)
Center-of-Mass det. time= 8.9 min ( 1,045.6 - 1,036.7 )

Volume Invert Avail.Storage Storage Description
#1 27.00' 11,612 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
27.00 2,410 0 0
28.00 3,246 2,828 2,828
29.00 4,312 3,779 6,607
30.00 5,698 5,005 11,612
Device Routing Invert Outlet Devices
#1  Discarded 27.00" 2.410 in/hr Exfiltration over Surface area
#2  Primary 29.00" 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.13 cfs @ 13.96 hrs HW=27.01" (Free Discharge)
1=Exfiltration (EXxfiltration Controls 0.13 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=27.00" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond 12:

Inflow Area = 1.721 ac, 0.00% Impervious, Inflow Depth = 0.09" for 2-Year event
Inflow = 0.02cfs @ 14.70 hrs, Volume= 0.012 af

Outflow = 0.02cfs @ 14.84 hrs, Volume= 0.012 af, Atten= 0%, Lag= 8.4 min
Discarded = 0.02cfs @ 14.84 hrs, Volume= 0.012 af

Primary = 0.00cfs @ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=26.01' @ 14.84 hrs Surf.Area= 1,074 sf Storage= 10 cf

Plug-Flow detention time= 9.1 min calculated for 0.012 af (100% of inflow)
Center-of-Mass det. time= 8.8 min ( 1,061.4 - 1,052.6 )

Volume Invert Avail.Storage Storage Description
#1 26.00' 8,138 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
26.00 1,064 0 0
27.00 2,045 1,555 1,555
28.00 3,224 2,635 4,189
29.00 4,674 3,949 8,138
Device Routing Invert Outlet Devices
#1  Discarded 26.00" 2.410 in/hr Exfiltration over Surface area
#2  Primary 28.00" 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.06 cfs @ 14.84 hrs HW=26.01" (Free Discharge)
1=Exfiltration (EXxfiltration Controls 0.06 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=26.00" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 13:

Inflow Area = 7.713 ac, 0.48% Impervious, Inflow Depth = 0.03" for 2-Year event
Inflow = 0.03cfs@ 17.09 hrs, Volume= 0.018 af

Outflow = 0.03cfs@ 17.27 hrs, Volume= 0.018 af, Atten=0%, Lag= 10.6 min
Discarded = 0.03cfs@ 17.27 hrs, Volume= 0.018 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=20.51' @ 17.27 hrs Surf.Area= 2,893 sf Storage= 16 cf

Plug-Flow detention time= 10.4 min calculated for 0.018 af (100% of inflow)
Center-of-Mass det. time= 10.4 min ( 1,174.6 - 1,164.2)
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Volume Invert Avail.Storage Storage Description
#1 20.50' 16,267 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
20.50 2,888 0 0
21.00 3,361 1,562 1,562
22.00 4,309 3,835 5,397
23.00 5,422 4,866 10,263
24.00 6,586 6,004 16,267
Device Routing Invert Outlet Devices
#1  Discarded 20.50'" 2.410 in/hr Exfiltration over Surface area
#2  Primary 23.00' 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.16 cfs @ 17.27 hrs HW=20.51" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.16 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=20.50" (Free Discharge)
T _2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 14:

Inflow Area = 2.070 ac, 0.00% Impervious, Inflow Depth = 0.07" for 2-Year event
Inflow = 0.02cfs @ 14.95 hrs, Volume= 0.012 af

Outflow = 0.02 cfs @ 15.07 hrs, Volume= 0.012 af, Atten= 0%, Lag= 7.4 min
Discarded = 0.02cfs @ 15.07 hrs, Volume= 0.012 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=21.51" @ 15.07 hrs Surf.Area= 969 sf Storage= 8 cf

Plug-Flow detention time= 7.4 min calculated for 0.012 af (100% of inflow)
Center-of-Mass det. time= 7.4 min ( 1,080.1 - 1,072.7 )

Volume Invert Avail.Storage Storage Description
#1 21.50' 5,673 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
21.50 960 0 0
22.00 1,467 607 607
23.00 2,519 1,993 2,600
24.00 3,628 3,074 5,673
Device Routing Invert Outlet Devices
#1  Discarded 21.50" 2.410 in/hr Exfiltration over Surface area
#2  Primary 23.00" 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
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Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.05 cfs @ 15.07 hrs HW=21.51" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.05 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=21.50" (Free Discharge)
t_2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 15:

Inflow Area = 1.817 ac, 0.00% Impervious, Inflow Depth = 0.13" for 2-Year event

Inflow = 0.03cfs @ 12.57 hrs, Volume= 0.019 af

Outflow = 0.03cfs @ 15.06 hrs, Volume= 0.019 af, Atten=13%, Lag= 150.0 min
Discarded = 0.03 cfs @ 15.06 hrs, Volume= 0.019 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Secondary = 0.00cfs @ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=21.08' @ 15.06 hrs Surf.Area= 523 sf Storage= 39 cf

Plug-Flow detention time= 13.2 min calculated for 0.019 af (100% of inflow)
Center-of-Mass det. time= 13.2 min ( 1,033.7 - 1,020.5)

Volume Invert Avail.Storage Storage Description
#1 21.00' 5,009 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
21.00 470 0 0
22.00 1,154 812 812
23.00 2,038 1,596 2,408
24.00 3,164 2,601 5,009
Device Routing Invert Outlet Devices
#1  Discarded 21.00" 2.410 in/hr Exfiltration over Surface area

#2  Secondary 23.00' 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#3  Primary 22.50' 15.0" Round Culvert
L=15.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 22.50' / 22.00' S=0.0333"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Discarded OutFlow Max=0.03 cfs @ 15.06 hrs HW=21.08" (Free Discharge)
1=EXxfiltration (Exfiltration Controls 0.03 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=21.00" (Free Discharge)
3=Culvert ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=21.00" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment PDA-1: Runoff Area=15.554 ac  0.00% Impervious Runoff Depth=0.03"
Flow Length=147" Tc=18.6 min CN=34 Runoff=0.06 cfs 0.043 af

Subcatchment PDA-10: Runoff Area=0.815 ac 0.00% Impervious Runoff Depth=0.73"
Flow Length=244" Tc=8.7 min CN=53 Runoff=0.43 cfs 0.049 af

Subcatchment PDA-11: Runoff Area=10.137 ac  0.80% Impervious Runoff Depth=0.95"
Flow Length=819" Tc=30.1 min CN=57 Runoff=5.22 cfs 0.801 af

Subcatchment PDA-18: Runoff Area=2.111 ac  0.00% Impervious Runoff Depth=0.44"
Flow Length=476" Tc=10.2 min CN=47 Runoff=0.41 cfs 0.077 af

Subcatchment PDA-19: Runoff Area=1.721 ac  0.00% Impervious Runoff Depth=0.39"
Flow Length=281" Tc=8.1 min CN=46 Runoff=0.29 cfs 0.056 af

Subcatchment PDA-2: Runoff Area=1.351 ac  0.00% Impervious Runoff Depth=0.00"
Flow Length=153" Tc=6.2 min CN=30 Runoff=0.00 cfs 0.000 af

Subcatchment PDA-21: Runoff Area=7.713 ac  0.48% Impervious Runoff Depth=0.24"
Flow Length=846"' Tc=18.3 min CN=42 Runoff=0.41 cfs 0.153 af

Subcatchment PDA-22: Runoff Area=2.070 ac  0.00% Impervious Runoff Depth=0.35"
Flow Length=178" Tc=7.9 min CN=45 Runoff=0.29 cfs 0.061 af

Subcatchment PDA-23: Runoff Area=1.817 ac 0.00% Impervious Runoff Depth=0.48"
Flow Length=568" Tc=9.8 min CN=48 Runoff=0.42 cfs 0.073 af

Subcatchment PDA-8: Runoff Area=0.788 ac 0.00% Impervious Runoff Depth=0.35"
Flow Length=278" Tc=7.4 min CN=45 Runoff=0.11 cfs 0.023 af

Subcatchment PDA-9: Runoff Area=2.229 ac  0.00% Impervious Runoff Depth=0.48"
Flow Length=343" Tc=10.3 min CN=48 Runoff=0.51 cfs 0.089 af

Reach DP-1: Inflow=0.41 cfs 0.156 af
Outflow=0.41 cfs 0.156 af

Reach DP-2: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Pond 1: Peak Elev=21.04' Storage=54 cf Inflow=0.11 cfs 0.023 af
Discarded=0.07 cfs 0.023 af Primary=0.00 cfs 0.000 af Outflow=0.07 cfs 0.023 af

Pond 2: Peak Elev=23.03' Storage=225 cf Inflow=0.51 cfs 0.089 af
Discarded=0.38 cfs 0.089 af Primary=0.00 cfs 0.000 af Outflow=0.38 cfs 0.089 af

Pond 3: Peak Elev=29.29' Storage=474 cf Inflow=0.43 cfs 0.049 af
Discarded=0.10 cfs 0.049 af Primary=0.00 cfs 0.000 af Outflow=0.10 cfs 0.049 af
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Pond 4: Peak Elev=22.86" Storage=13,699 cf Inflow=5.22 cfs 0.801 af

Discarded=0.61 cfs 0.688 af Primary=0.41 cfs 0.113 af Secondary=0.00 cfs 0.000 af Outflow=1.02 cfs 0.801 af

Pond 11: Peak Elev=27.19' Storage=473 cf Inflow=0.41 cfs 0.077 af
Discarded=0.14 cfs 0.077 af Primary=0.00 cfs 0.000 af Outflow=0.14 cfs 0.077 af

Pond 12: Peak Elev=26.38' Storage=474 cf Inflow=0.29 cfs 0.056 af
Discarded=0.08 cfs 0.056 af Primary=0.00 cfs 0.000 af Outflow=0.08 cfs 0.056 af

Pond 13: Peak Elev=20.88"' Storage=1,173 cf Inflow=0.41 cfs 0.153 af
Discarded=0.18 cfs 0.153 af Primary=0.00 cfs 0.000 af Outflow=0.18 cfs 0.153 af

Pond 14: Peak Elev=21.96' Storage=545 cf Inflow=0.29 cfs 0.061 af
Discarded=0.08 cfs 0.061 af Primary=0.00 cfs 0.000 af Outflow=0.08 cfs 0.061 af

Pond 15: Peak Elev=22.21" Storage=1,080 cf Inflow=0.42 cfs 0.073 af
Discarded=0.07 cfs 0.073 af Primary=0.00 cfs 0.000 af Secondary=0.00 cfs 0.000 af Outflow=0.07 cfs 0.073 af

Total Runoff Area = 46.306 ac Runoff Volume = 1.425 af Average Runoff Depth = 0.37"
99.75% Pervious =46.188 ac  0.25% Impervious = 0.118 ac
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Summary for Subcatchment PDA-1:

Runoff = 0.06 cfs @ 17.34 hrs, Volume= 0.043 af, Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description

10.235 30 Woods, Good, HSG A
0.411 55 Woods, Good, HSG B
0.721 77 Woods, Good, HSG D
2.976 30 Brush, Good, HSG A
0.055 48 Brush, Good, HSG B
0.039 65 Brush, Good, HSG C
0.883 39 >75% Grass cover, Good, HSG A
0.005 61 >75% Grass cover, Good, HSG B
0.034 80 >75% Grass cover, Good, HSG D

* 0.093 96 Existing Gravel surface, HSG B

0.102 96 Gravel surface, HSG A

15.554 34 Weighted Average

15.554 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
15.8 50 0.0100 0.05 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2= 3.40"
2.8 97 0.0130 0.57 Shallow Concentrated Flow, Tc-2
Woodland Kv= 5.0 fps

18.6 147 Total
Summary for Subcatchment PDA-10:

Runoff = 0.43cfs@ 12.17 hrs, Volume= 0.049 af, Depth= 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description

0.001 55 Woods, Good, HSG B

0.012 30 Brush, Good, HSG A

0.049 48 Brush, Good, HSG B

0.465 39 >75% Grass cover, Good, HSG A
0.145 61 >75% Grass cover, Good, HSG B
0.088 96 Gravel surface, HSG A

0.035 96 Gravel surface, HSG B

* 0.020 96 Existing Gravel surface, HSG B

0.815 53 Weighted Average
0.815 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.2 50 0.0100 0.12 Sheet Flow, Tc-1
Grass: Short n=0.150 P2=3.40"
1.0 68 0.0290 1.19 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv= 7.0 fps
0.5 126 0.0870 4.42 Shallow Concentrated Flow, Tc-3

Grassed Waterway Kv= 15.0 fps

8.7 244  Total
Summary for Subcatchment PDA-11:

Runoff = 522 cfs @ 12.51 hrs, Volume= 0.801 af, Depth= 0.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description
0.096 30 Woods, Good, HSG A
0.644 55 Woods, Good, HSG B
0.025 30 Brush, Good, HSG A
0.329 48 Brush, Good, HSG B
3.221 39 >75% Grass cover, Good, HSG A
4.421 61 >75% Grass cover, Good, HSG B
0.148 80 >75% Grass cover, Good, HSG D
0.645 96 Gravel surface, HSG A
0.177 96 Gravel surface, HSG B
0.056 96 Gravel surface, HSG D
* 0.294 96 Existing Gravel surface, HSG B
0.049 98 Roofs, HSG B
* 0.032 98 Equipment Pad Areas, HSG A
10.137 57 Weighted Average
10.056 99.20% Pervious Area
0.081 0.80% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

9.5 50 0.0050 0.09 Sheet Flow, Tc-1

Grass: Short n=0.150 P2= 3.40"
13.3 394 0.0050 0.49 Shallow Concentrated Flow, Tc-2

Short Grass Pasture Kv= 7.0 fps

0.8 58 0.0520 1.14 Shallow Concentrated Flow, Tc-3
Woodland Kv=5.0 fps

1.2 70 0.0180 0.94 Shallow Concentrated Flow, Tc-4
Short Grass Pasture Kv=7.0 fps

0.3 23 0.0050 1.14 Shallow Concentrated Flow, Tc-5
Unpaved Kv= 16.1 fps

4.5 134 0.0050 0.49 Shallow Concentrated Flow, Tc-6
Short Grass Pasture Kv=7.0 fps

0.3 57 0.1930 3.08 Shallow Concentrated Flow, Tc-7
Short Grass Pasture Kv= 7.0 fps

0.1 20 0.0500 3.60 Shallow Concentrated Flow, Tc-8
Unpaved Kv= 16.1 fps

0.1 13 0.3100 3.90 Shallow Concentrated Flow, Tc-9

Short Grass Pasture Kv= 7.0 fps

30.1 819 Total
Summary for Subcatchment PDA-18:

Runoff = 0.41cfs @ 12.36 hrs, Volume= 0.077 af, Depth= 0.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description
0.019 30 Brush, Good, HSG A
1.799 39 >75% Grass cover, Good, HSG A
0.293 96 Gravel surface, HSG A
2.111 47 Weighted Average

2.111 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.5 50 0.0200 0.15 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"

3.7 267 0.0300 1.21 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv=7.0 fps

0.2 35 0.0290 2.74 Shallow Concentrated Flow, Tc-3
Unpaved Kv= 16.1 fps

0.1 17 0.1180 2.40 Shallow Concentrated Flow, Tc-4
Short Grass Pasture Kv= 7.0 fps

0.7 107 0.0280 2.51 Shallow Concentrated Flow, Tc-5

Grassed Waterway Kv= 15.0 fps

10.2 476 Total
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Summary for Subcatchment PDA-19:

Runoff = 0.29cfs @ 12.35 hrs, Volume= 0.056 af, Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description

1.520 39 >75% Grass cover, Good, HSG A
0.201 96 Gravel surface, HSG A

1.721 46 Weighted Average

1.721 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.5 50 0.0200 0.15 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"

14 89 0.0220 1.04 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv=7.0 fps

0.9 86 0.0580 1.69 Shallow Concentrated Flow, Tc-3
Short Grass Pasture Kv=7.0 fps

0.2 34 0.0290 2.74 Shallow Concentrated Flow, Tc-4
Unpaved Kv= 16.1 fps

0.1 22 0.1360 2.58 Shallow Concentrated Flow, Tc-5

Short Grass Pasture Kv= 7.0 fps

8.1 281 Total
Summary for Subcatchment PDA-2:

Runoff = 0.00cfs @ 23.99 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description
0.840 30 Woods, Good, HSG A
0.068 39 >75% Grass cover, Good, HSG A
0.443 30 Brush, Good, HSG A

1.351 30 Weighted Average

1.351 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

4.6 50 0.0300 0.18 Sheet Flow, Tc-1
Grass: Short n=0.150 P2=3.40"

0.6 53 0.0400 1.40 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv= 7.0 fps

1.0 50 0.0300 0.87 Shallow Concentrated Flow, Tc-3

Woodland Kv= 5.0 fps

6.2 153 Total
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Summary for Subcatchment PDA-21:

Runoff = 0.41cfs @ 12.61 hrs, Volume= 0.153 af, Depth= 0.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description
7.254 39 >75% Grass cover, Good, HSG A
0.422 96 Gravel surface, HSG A
0.037 98 Equipment Pad Areas, HSG A

7.713 42 Weighted Average

7.676 99.52% Pervious Area
0.037 0.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.6 50 0.0300 0.18 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"
12.6 691 0.0170 0.91 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv=7.0 fps
1.1 105 0.0490 1.55 Shallow Concentrated Flow, Tc-3

Short Grass Pasture Kv= 7.0 fps

18.3 846 Total
Summary for Subcatchment PDA-22:

Runoff = 0.29cfs @ 12.37 hrs, Volume= 0.061 af, Depth= 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description
1.840 39 >75% Grass cover, Good, HSG A
0.230 96 Gravel surface, HSG A
2.070 45 Weighted Average
2.070 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
55 50 0.0200 0.15 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"
2.4 128 0.0160 0.89 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv= 7.0 fps

7.9 178 Total
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Summary for Subcatchment PDA-23:

Runoff = 0.42cfs@ 12.32 hrs, Volume= 0.073 af, Depth= 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description

1.529 39 >75% Grass cover, Good, HSG A
0.288 96 Gravel surface, HSG A

1.817 48 Weighted Average

1.817 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.5 50 0.0200 0.15 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"

1.8 82 0.0120 0.77 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv=7.0 fps

0.1 25 0.0400 3.22 Shallow Concentrated Flow, Tc-3
Unpaved Kv= 16.1 fps

0.1 10 0.2000 3.13 Shallow Concentrated Flow, Tc-4
Short Grass Pasture Kv=7.0 fps

2.3 401 0.0390 2.96 Shallow Concentrated Flow, Tc-5

Grassed Waterway Kv= 15.0 fps

9.8 568 Total
Summary for Subcatchment PDA-8:

Runoff = 0.11cfs@ 12.37 hrs, Volume= 0.023 af, Depth= 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description
0.707 39 >75% Grass cover, Good, HSG A
0.081 96 Gravel surface, HSG A
0.788 45 Weighted Average
0.788 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.5 50 0.0200 0.15 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"
1.6 150 0.0530 1.61 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv= 7.0 fps
0.1 30 0.0670 417 Shallow Concentrated Flow, Tc-3
Unpaved Kv= 16.1 fps
0.1 16 0.1880 3.04 Shallow Concentrated Flow, Tc-4
Short Grass Pasture Kv=7.0 fps
0.1 32 0.1560 5.92 Shallow Concentrated Flow, Tc-5
Grassed Waterway Kv= 15.0 fps
7.4 278 Total
Summary for Subcatchment PDA-9:
Runoff = 0.51cfs @ 12.33 hrs, Volume= 0.089 af, Depth= 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area (ac) CN Description
1.643 39 >75% Grass cover, Good, HSG A
0.363 61 >75% Grass cover, Good, HSG B
0.199 96 Gravel surface, HSG A
0.024 96  Gravel surface, HSG B
2.229 48 Weighted Average
2.229 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.2 50 0.0100 0.12 Sheet Flow, Tc-1
Grass: Short n=0.150 P2=3.40"
2.3 159 0.0280 1.17 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv=7.0 fps
0.2 40 0.1500 2.71 Shallow Concentrated Flow, Tc-3
Short Grass Pasture Kv=7.0 fps
0.1 21 0.0360 3.05 Shallow Concentrated Flow, Tc-4
Unpaved Kv= 16.1 fps
0.2 24 0.1250 247 Shallow Concentrated Flow, Tc-5
Short Grass Pasture Kv=7.0 fps
0.3 49 0.0410 3.04 Shallow Concentrated Flow, Tc-6
Grassed Waterway Kv= 15.0 fps
10.3 343 Total
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Summary for Reach DP-1:

Inflow Area = 44955 ac, 0.26% Impervious, Inflow Depth = 0.04" for 10-Year event
Inflow = 0.41cfs@ 14.39 hrs, Volume= 0.156 af
Outflow = 0.41cfs @ 14.39 hrs, Volume= 0.156 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach DP-2:

Inflow Area = 1.351 ac, 0.00% Impervious, Inflow Depth = 0.00" for 10-Year event
Inflow = 0.00cfs @ 23.99 hrs, Volume= 0.000 af
Outflow = 0.00cfs @ 23.99 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Pond 1:

Inflow Area = 0.788 ac, 0.00% Impervious, Inflow Depth = 0.35" for 10-Year event
Inflow = 0.11 cfs @ 12.37 hrs, Volume= 0.023 af

Outflow = 0.07 cfs @ 12.59 hrs, Volume= 0.023 af, Atten= 36%, Lag= 13.2 min
Discarded = 0.07 cfs @ 12.59 hrs, Volume= 0.023 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=21.04' @ 12.59 hrs Surf.Area= 1,247 sf Storage= 54 cf

Plug-Flow detention time= 6.8 min calculated for 0.023 af (100% of inflow)
Center-of-Mass det. time= 6.8 min ( 967.1 - 960.3 )

Volume Invert Avail.Storage Storage Description
#1 21.00' 3,477 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
21.00 1,225 0 0
22.00 1,715 1,470 1,470
23.00 2,299 2,007 3,477
Device Routing Invert Outlet Devices
#1  Discarded 21.00" 2.410 in/hr Exfiltration over Surface area
#2  Primary 22.00" 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.07 cfs @ 12.59 hrs HW=21.04' (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.07 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=21.00" (Free Discharge)
Tt _2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond 2:

Inflow Area = 2.229 ac, 0.00% Impervious, Inflow Depth = 0.48" for 10-Year event
Inflow = 0.51cfs @ 12.33 hrs, Volume= 0.089 af

Outflow = 0.38 cfs @ 12.54 hrs, Volume= 0.089 af, Atten=26%, Lag= 12.7 min
Discarded = 0.38 cfs @ 12.54 hrs, Volume= 0.089 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 23.03' @ 12.54 hrs Surf.Area= 6,771 sf Storage= 225 cf

Plug-Flow detention time= 6.5 min calculated for 0.089 af (100% of inflow)
Center-of-Mass det. time= 6.4 min ( 946.2 - 939.8 )

Volume Invert Avail.Storage Storage Description
#1 23.00' 16,958 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
23.00 6,714 0 0
24.00 8,416 7,565 7,565
25.00 10,370 9,393 16,958
Device Routing Invert Outlet Devices
#1  Discarded 23.00' 2.410 in/hr Exfiltration over Surface area
#2  Primary 24.00" 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.38 cfs @ 12.54 hrs HW=23.03' (Free Discharge)
1=EXxfiltration (Exfiltration Controls 0.38 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=23.00" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 3:
Inflow Area = 0.815ac, 0.00% Impervious, Inflow Depth = 0.73" for 10-Year event
Inflow = 0.43cfs@ 12.17 hrs, Volume= 0.049 af
Outflow = 0.10cfs @ 12.98 hrs, Volume= 0.049 af, Atten=77%, Lag=49.0 min
Discarded = 0.10cfs @ 12.98 hrs, Volume= 0.049 af
Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=29.29' @ 12.98 hrs Surf.Area= 1,774 sf Storage= 474 cf

Plug-Flow detention time= 40.0 min calculated for 0.049 af (100% of inflow)
Center-of-Mass det. time=40.0 min ( 950.2 - 910.2)
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Volume Invert Avail.Storage Storage Description
#1 29.00' 4,836 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
29.00 1,522 0 0
30.00 2,397 1,960 1,960
31.00 3,356 2,877 4,836
Device Routing Invert Outlet Devices
#1 Discarded 29.00' 2.410 in/hr Exfiltration over Surface area
#2  Primary 30.00" 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.10 cfs @ 12.98 hrs HW=29.29' (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.10 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=29.00' (Free Discharge)
t _2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 4:
Inflow Area = 10.137 ac, 0.80% Impervious, Inflow Depth = 0.95" for 10-Year event
Inflow = 522 cfs @ 12.51 hrs, Volume= 0.801 af
Outflow = 1.02cfs @ 14.38 hrs, Volume= 0.801 af, Atten=81%, Lag= 112.5 min
Discarded = 0.61cfs @ 14.38 hrs, Volume= 0.688 af
Primary = 0.41cfs @ 14.38 hrs, Volume= 0.113 af
Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 22.86' @ 14.38 hrs Surf.Area= 10,855 sf Storage= 13,699 cf

Plug-Flow detention time= 243.6 min calculated for 0.801 af (100% of inflow)
Center-of-Mass det. time= 243.3 min ( 1,156.5 - 913.2)

Volume Invert Avail.Storage Storage Description
#1 21.00' 45,910 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
21.00 3,942 0 0
22.00 7,600 5,771 5,771
23.00 11,389 9,495 15,266
24.00 15,291 13,340 28,606
25.00 19,318 17,305 45,910
Device Routing Invert Outlet Devices
#1  Discarded 21.00" 2.410 in/hr Exfiltration over Surface area

#2  Secondary 24.00' 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
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Coef. (English) 2.80 2.92 3.08 3.30 3.32
#3  Primary 22.50' 12.0" Round Culvert
L=25.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert=22.50' / 22.00' S=0.0200"'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Discarded OutFlow Max=0.61 cfs @ 14.38 hrs HW=22.86" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.61 cfs)

Primary OutFlow Max=0.41 cfs @ 14.38 hrs HW=22.86" (Free Discharge)
T 3=Culvert (Inlet Controls 0.41 cfs @ 1.61 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=21.00" (Free Discharge)
T _2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 11:

Inflow Area = 2.111ac, 0.00% Impervious, Inflow Depth = 0.44" for 10-Year event
Inflow = 0.41cfs @ 12.36 hrs, Volume= 0.077 af

Outflow = 0.14 cfs @ 13.17 hrs, Volume= 0.077 af, Atten=65%, Lag= 48.6 min
Discarded = 0.14 cfs@ 13.17 hrs, Volume= 0.077 af

Primary = 0.00cfs @ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=27.19' @ 13.17 hrs Surf.Area= 2,569 sf Storage= 473 cf

Plug-Flow detention time= 27.9 min calculated for 0.076 af (100% of inflow)
Center-of-Mass det. time= 27.9 min ( 974.7 - 946.8 )

Volume Invert Avail.Storage Storage Description
#1 27.00' 11,612 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
27.00 2,410 0 0
28.00 3,246 2,828 2,828
29.00 4,312 3,779 6,607
30.00 5,698 5,005 11,612
Device Routing Invert Outlet Devices
#1  Discarded 27.00" 2.410 in/hr Exfiltration over Surface area
#2  Primary 29.00" 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.14 cfs @ 13.17 hrs HW=27.19' (Free Discharge)
1=Exfiltration (EXxfiltration Controls 0.14 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=27.00" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond 12:

Inflow Area = 1.721 ac, 0.00% Impervious, Inflow Depth = 0.39" for 10-Year event
Inflow = 0.29cfs @ 12.35 hrs, Volume= 0.056 af

Outflow = 0.08 cfs @ 14.48 hrs, Volume= 0.056 af, Atten=72%, Lag= 127.8 min
Discarded = 0.08 cfs @ 14.48 hrs, Volume= 0.056 af

Primary = 0.00cfs @ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 26.38' @ 14.48 hrs Surf.Area= 1,436 sf Storage= 474 cf

Plug-Flow detention time= 61.0 min calculated for 0.056 af (100% of inflow)
Center-of-Mass det. time= 60.8 min ( 1,013.3 - 952.5)

Volume Invert Avail.Storage Storage Description
#1 26.00' 8,138 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
26.00 1,064 0 0
27.00 2,045 1,555 1,555
28.00 3,224 2,635 4,189
29.00 4,674 3,949 8,138
Device Routing Invert Outlet Devices
#1  Discarded 26.00" 2.410 in/hr Exfiltration over Surface area
#2  Primary 28.00" 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.08 cfs @ 14.48 hrs HW=26.38" (Free Discharge)
1=Exfiltration (EXxfiltration Controls 0.08 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=26.00" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 13:

Inflow Area = 7.713 ac, 0.48% Impervious, Inflow Depth = 0.24" for 10-Year event
Inflow = 0.41cfs@ 12.61 hrs, Volume= 0.153 af

Outflow = 0.18 cfs @ 16.04 hrs, Volume= 0.153 af, Atten=56%, Lag= 205.6 min
Discarded = 0.18 cfs @ 16.04 hrs, Volume= 0.153 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 20.88' @ 16.04 hrs Surf.Area= 3,250 sf Storage= 1,173 cf

Plug-Flow detention time= 65.3 min calculated for 0.153 af (100% of inflow)
Center-of-Mass det. time= 65.3 min ( 1,066.8 - 1,001.5)
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Volume Invert Avail.Storage Storage Description
#1 20.50' 16,267 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
20.50 2,888 0 0
21.00 3,361 1,562 1,562
22.00 4,309 3,835 5,397
23.00 5,422 4,866 10,263
24.00 6,586 6,004 16,267
Device Routing Invert Outlet Devices
#1  Discarded 20.50'" 2.410 in/hr Exfiltration over Surface area
#2  Primary 23.00' 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.18 cfs @ 16.04 hrs HW=20.88" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.18 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=20.50" (Free Discharge)
T _2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 14:

Inflow Area = 2.070 ac, 0.00% Impervious, Inflow Depth = 0.35" for 10-Year event
Inflow = 0.29 cfs @ 12.37 hrs, Volume= 0.061 af

Outflow = 0.08 cfs @ 15.10 hrs, Volume= 0.061 af, Atten=72%, Lag= 163.3 min
Discarded = 0.08 cfs @ 15.10 hrs, Volume= 0.061 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=21.96' @ 15.10 hrs Surf.Area= 1,424 sf Storage= 545 cf

Plug-Flow detention time= 74.0 min calculated for 0.060 af (100% of inflow)
Center-of-Mass det. time= 73.8 min ( 1,034.6 - 960.8 )

Volume Invert Avail.Storage Storage Description
#1 21.50' 5,673 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
21.50 960 0 0
22.00 1,467 607 607
23.00 2,519 1,993 2,600
24.00 3,628 3,074 5,673
Device Routing Invert Outlet Devices
#1  Discarded 21.50" 2.410 in/hr Exfiltration over Surface area
#2  Primary 23.00" 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
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Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.08 cfs @ 15.10 hrs HW=21.96" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.08 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=21.50" (Free Discharge)
t_2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 15:

Inflow Area = 1.817 ac, 0.00% Impervious, Inflow Depth = 0.48" for 10-Year event
Inflow = 0.42cfs@ 12.32 hrs, Volume= 0.073 af

Outflow = 0.07cfs@ 15.71 hrs, Volume= 0.073 af, Atten=82%, Lag= 203.6 min
Discarded = 0.07cfs@ 15.71 hrs, Volume= 0.073 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Secondary = 0.00cfs @ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=22.21' @ 15.71 hrs Surf.Area= 1,343 sf Storage= 1,080 cf

Plug-Flow detention time= 190.3 min calculated for 0.073 af (100% of inflow)
Center-of-Mass det. time= 190.3 min ( 1,129.6 - 939.4 )

Volume Invert Avail.Storage Storage Description
#1 21.00' 5,009 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
21.00 470 0 0
22.00 1,154 812 812
23.00 2,038 1,596 2,408
24.00 3,164 2,601 5,009
Device Routing Invert Outlet Devices
#1  Discarded 21.00" 2.410 in/hr Exfiltration over Surface area

#2  Secondary 23.00' 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

#3  Primary 22.50' 15.0" Round Culvert
L=15.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 22.50' / 22.00' S=0.0333"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Discarded OutFlow Max=0.07 cfs @ 15.71 hrs HW=22.21" (Free Discharge)
1=EXxfiltration (Exfiltration Controls 0.07 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=21.00" (Free Discharge)
3=Culvert ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=21.00" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment PDA-1: Runoff Area=15.554 ac  0.00% Impervious Runoff Depth=0.43"
Flow Length=147" Tc=18.6 min CN=34 Runoff=1.90 cfs 0.559 af

Subcatchment PDA-10: Runoff Area=0.815 ac 0.00% Impervious Runoff Depth=1.94"
Flow Length=244" Tc=8.7 min CN=53 Runoff=1.51 cfs 0.132 af

Subcatchment PDA-11: Runoff Area=10.137 ac  0.80% Impervious Runoff Depth=2.31"
Flow Length=819' Tc=30.1 min CN=57 Runoff=14.70 cfs 1.954 af

Subcatchment PDA-18: Runoff Area=2.111 ac  0.00% Impervious Runoff Depth=1.41"
Flow Length=476" Tc=10.2 min CN=47 Runoff=2.40 cfs 0.247 af

Subcatchment PDA-19: Runoff Area=1.721 ac  0.00% Impervious Runoff Depth=1.32"
Flow Length=281" Tc=8.1 min CN=46 Runoff=1.89 cfs 0.189 af

Subcatchment PDA-2: Runoff Area=1.351 ac  0.00% Impervious Runoff Depth=0.21"
Flow Length=153" Tc=6.2 min CN=30 Runoff=0.04 cfs 0.024 af

Subcatchment PDA-21: Runoff Area=7.713 ac  0.48% Impervious Runoff Depth=1.00"
Flow Length=846"' Tc=18.3 min CN=42 Runoff=4.14 cfs 0.640 af

Subcatchment PDA-22: Runoff Area=2.070 ac  0.00% Impervious Runoff Depth=1.24"
Flow Length=178" Tc=7.9 min CN=45 Runoff=2.07 cfs 0.213 af

Subcatchment PDA-23: Runoff Area=1.817 ac 0.00% Impervious Runoff Depth=1.49"
Flow Length=568" Tc=9.8 min CN=48 Runoff=2.29 cfs 0.226 af

Subcatchment PDA-8: Runoff Area=0.788 ac 0.00% Impervious Runoff Depth=1.24"
Flow Length=278" Tc=7.4 min CN=45 Runoff=0.80 cfs 0.081 af

Subcatchment PDA-9: Runoff Area=2.229 ac  0.00% Impervious Runoff Depth=1.49"
Flow Length=343" Tc=10.3 min CN=48 Runoff=2.76 cfs 0.277 af

Reach DP-1: Inflow=5.98 cfs 1.876 af
Outflow=5.98 cfs 1.876 af

Reach DP-2: Inflow=0.04 cfs 0.024 af
Outflow=0.04 cfs 0.024 af

Pond 1: Peak Elev=21.87" Storage=1,259 cf Inflow=0.80 cfs 0.081 af
Discarded=0.09 cfs 0.081 af Primary=0.00 cfs 0.000 af Outflow=0.09 cfs 0.081 af

Pond 2: Peak Elev=23.52' Storage=3,697 cf Inflow=2.76 cfs 0.277 af
Discarded=0.42 cfs 0.277 af Primary=0.00 cfs 0.000 af Outflow=0.42 cfs 0.277 af

Pond 3: Peak Elev=30.03' Storage=2,033 cf Inflow=1.51 cfs 0.132 af
Discarded=0.14 cfs 0.121 af Primary=0.16 cfs 0.010 af Outflow=0.29 cfs 0.132 af
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Pond 4: Peak Elev=24.10" Storage=30,154 cf Inflow=14.70 cfs 1.954 af

Discarded=0.88 cfs 0.874 af Primary=3.13 cfs 1.000 af Secondary=0.90 cfs 0.033 af Outflow=4.91 cfs 1.907 af

Pond 11: Peak Elev=28.55' Storage=4,791 cf Inflow=2.40 cfs 0.247 af
Discarded=0.21 cfs 0.247 af Primary=0.00 cfs 0.000 af Outflow=0.21 cfs 0.247 af

Pond 12: Peak Elev=27.83' Storage=3,648 cf Inflow=1.89 cfs 0.189 af
Discarded=0.17 cfs 0.189 af Primary=0.00 cfs 0.000 af Outflow=0.17 cfs 0.189 af

Pond 13: Peak Elev=23.08' Storage=10,696 cf Inflow=4.14 cfs 0.640 af
Discarded=0.31 cfs 0.421 af Primary=0.64 cfs 0.126 af Outflow=0.94 cfs 0.547 af

Pond 14: Peak Elev=23.06' Storage=2,751 cf Inflow=2.07 cfs 0.213 af
Discarded=0.14 cfs 0.168 af Primary=0.41 cfs 0.046 af Outflow=0.55 cfs 0.213 af

Pond 15: Peak Elev=23.01" Storage=2,436 cf Inflow=2.29 cfs 0.226 af
Discarded=0.11 cfs 0.122 af Primary=0.92 cfs 0.101 af Secondary=0.05 cfs 0.000 af Outflow=1.08 cfs 0.223 af

Total Runoff Area = 46.306 ac Runoff Volume = 4.542 af Average Runoff Depth = 1.18"
99.75% Pervious =46.188 ac  0.25% Impervious = 0.118 ac
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Summary for Subcatchment PDA-1:

Runoff = 1.90cfs @ 12.57 hrs, Volume= 0.559 af, Depth= 0.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description

10.235 30 Woods, Good, HSG A
0.411 55 Woods, Good, HSG B
0.721 77 Woods, Good, HSG D
2.976 30 Brush, Good, HSG A
0.055 48 Brush, Good, HSG B
0.039 65 Brush, Good, HSG C
0.883 39 >75% Grass cover, Good, HSG A
0.005 61 >75% Grass cover, Good, HSG B
0.034 80 >75% Grass cover, Good, HSG D

* 0.093 96 Existing Gravel surface, HSG B

0.102 96 Gravel surface, HSG A

15.554 34 Weighted Average

15.554 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
15.8 50 0.0100 0.05 Sheet Flow, Tc-1
Woods: Light underbrush n=0.400 P2= 3.40"
2.8 97 0.0130 0.57 Shallow Concentrated Flow, Tc-2
Woodland Kv= 5.0 fps

18.6 147 Total
Summary for Subcatchment PDA-10:

Runoff = 1.51cfs @ 12.14 hrs, Volume= 0.132 af, Depth= 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description

0.001 55 Woods, Good, HSG B

0.012 30 Brush, Good, HSG A

0.049 48 Brush, Good, HSG B

0.465 39 >75% Grass cover, Good, HSG A
0.145 61 >75% Grass cover, Good, HSG B
0.088 96 Gravel surface, HSG A

0.035 96 Gravel surface, HSG B

* 0.020 96 Existing Gravel surface, HSG B

0.815 53 Weighted Average
0.815 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.2 50 0.0100 0.12 Sheet Flow, Tc-1
Grass: Short n=0.150 P2=3.40"
1.0 68 0.0290 1.19 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv= 7.0 fps
0.5 126 0.0870 4.42 Shallow Concentrated Flow, Tc-3

Grassed Waterway Kv= 15.0 fps

8.7 244  Total
Summary for Subcatchment PDA-11:

Runoff = 14.70 cfs @ 12.46 hrs, Volume= 1.954 af, Depth= 2.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
0.096 30 Woods, Good, HSG A
0.644 55 Woods, Good, HSG B
0.025 30 Brush, Good, HSG A
0.329 48 Brush, Good, HSG B
3.221 39 >75% Grass cover, Good, HSG A
4.421 61 >75% Grass cover, Good, HSG B
0.148 80 >75% Grass cover, Good, HSG D
0.645 96 Gravel surface, HSG A
0.177 96 Gravel surface, HSG B
0.056 96 Gravel surface, HSG D
* 0.294 96 Existing Gravel surface, HSG B
0.049 98 Roofs, HSG B
* 0.032 98 Equipment Pad Areas, HSG A
10.137 57 Weighted Average
10.056 99.20% Pervious Area
0.081 0.80% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

9.5 50 0.0050 0.09 Sheet Flow, Tc-1

Grass: Short n=0.150 P2= 3.40"
13.3 394 0.0050 0.49 Shallow Concentrated Flow, Tc-2

Short Grass Pasture Kv= 7.0 fps

0.8 58 0.0520 1.14 Shallow Concentrated Flow, Tc-3
Woodland Kv=5.0 fps

1.2 70 0.0180 0.94 Shallow Concentrated Flow, Tc-4
Short Grass Pasture Kv=7.0 fps

0.3 23 0.0050 1.14 Shallow Concentrated Flow, Tc-5
Unpaved Kv= 16.1 fps

4.5 134 0.0050 0.49 Shallow Concentrated Flow, Tc-6
Short Grass Pasture Kv=7.0 fps

0.3 57 0.1930 3.08 Shallow Concentrated Flow, Tc-7
Short Grass Pasture Kv= 7.0 fps

0.1 20 0.0500 3.60 Shallow Concentrated Flow, Tc-8
Unpaved Kv= 16.1 fps

0.1 13 0.3100 3.90 Shallow Concentrated Flow, Tc-9

Short Grass Pasture Kv= 7.0 fps

30.1 819 Total
Summary for Subcatchment PDA-18:

Runoff = 240cfs @ 12.17 hrs, Volume= 0.247 af, Depth= 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
0.019 30 Brush, Good, HSG A
1.799 39 >75% Grass cover, Good, HSG A
0.293 96 Gravel surface, HSG A
2.111 47 Weighted Average

2.111 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.5 50 0.0200 0.15 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"

3.7 267 0.0300 1.21 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv=7.0 fps

0.2 35 0.0290 2.74 Shallow Concentrated Flow, Tc-3
Unpaved Kv= 16.1 fps

0.1 17 0.1180 2.40 Shallow Concentrated Flow, Tc-4
Short Grass Pasture Kv= 7.0 fps

0.7 107 0.0280 2.51 Shallow Concentrated Flow, Tc-5

Grassed Waterway Kv= 15.0 fps

10.2 476 Total
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Summary for Subcatchment PDA-19:

Runoff = 1.89cfs @ 12.15 hrs, Volume= 0.189 af, Depth= 1.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description

1.520 39 >75% Grass cover, Good, HSG A
0.201 96 Gravel surface, HSG A

1.721 46 Weighted Average

1.721 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.5 50 0.0200 0.15 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"

14 89 0.0220 1.04 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv=7.0 fps

0.9 86 0.0580 1.69 Shallow Concentrated Flow, Tc-3
Short Grass Pasture Kv=7.0 fps

0.2 34 0.0290 2.74 Shallow Concentrated Flow, Tc-4
Unpaved Kv= 16.1 fps

0.1 22 0.1360 2.58 Shallow Concentrated Flow, Tc-5

Short Grass Pasture Kv= 7.0 fps

8.1 281 Total
Summary for Subcatchment PDA-2:

Runoff = 0.04 cfs@ 13.77 hrs, Volume= 0.024 af, Depth= 0.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
0.840 30 Woods, Good, HSG A
0.068 39 >75% Grass cover, Good, HSG A
0.443 30 Brush, Good, HSG A

1.351 30 Weighted Average

1.351 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

4.6 50 0.0300 0.18 Sheet Flow, Tc-1
Grass: Short n=0.150 P2=3.40"

0.6 53 0.0400 1.40 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv= 7.0 fps

1.0 50 0.0300 0.87 Shallow Concentrated Flow, Tc-3

Woodland Kv= 5.0 fps

6.2 153 Total
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Summary for Subcatchment PDA-21:

Runoff = 414 cfs @ 12.37 hrs, Volume= 0.640 af, Depth= 1.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
7.254 39 >75% Grass cover, Good, HSG A
0.422 96 Gravel surface, HSG A
0.037 98 Equipment Pad Areas, HSG A
7.713 42 Weighted Average

7.676 99.52% Pervious Area
0.037 0.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.6 50 0.0300 0.18 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"
12.6 691 0.0170 0.91 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv=7.0 fps
1.1 105 0.0490 1.55 Shallow Concentrated Flow, Tc-3

Short Grass Pasture Kv= 7.0 fps

18.3 846 Total
Summary for Subcatchment PDA-22:

Runoff = 2.07 cfs@ 12.15 hrs, Volume= 0.213 af, Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
1.840 39 >75% Grass cover, Good, HSG A
0.230 96 Gravel surface, HSG A
2.070 45 Weighted Average
2.070 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
55 50 0.0200 0.15 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"
2.4 128 0.0160 0.89 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv= 7.0 fps

7.9 178 Total
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Summary for Subcatchment PDA-23:

Runoff = 229cfs@ 12.16 hrs, Volume= 0.226 af, Depth= 1.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description

1.529 39 >75% Grass cover, Good, HSG A
0.288 96 Gravel surface, HSG A

1.817 48 Weighted Average

1.817 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.5 50 0.0200 0.15 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"

1.8 82 0.0120 0.77 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv=7.0 fps

0.1 25 0.0400 3.22 Shallow Concentrated Flow, Tc-3
Unpaved Kv= 16.1 fps

0.1 10 0.2000 3.13 Shallow Concentrated Flow, Tc-4
Short Grass Pasture Kv=7.0 fps

2.3 401 0.0390 2.96 Shallow Concentrated Flow, Tc-5

Grassed Waterway Kv= 15.0 fps

9.8 568 Total
Summary for Subcatchment PDA-8:

Runoff = 0.80cfs@ 12.14 hrs, Volume= 0.081 af, Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
0.707 39 >75% Grass cover, Good, HSG A
0.081 96 Gravel surface, HSG A

0.788 45 Weighted Average
0.788 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.5 50 0.0200 0.15 Sheet Flow, Tc-1
Grass: Short n=0.150 P2= 3.40"
1.6 150 0.0530 1.61 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv= 7.0 fps
0.1 30 0.0670 417 Shallow Concentrated Flow, Tc-3
Unpaved Kv= 16.1 fps
0.1 16 0.1880 3.04 Shallow Concentrated Flow, Tc-4
Short Grass Pasture Kv=7.0 fps
0.1 32 0.1560 5.92 Shallow Concentrated Flow, Tc-5
Grassed Waterway Kv= 15.0 fps
7.4 278 Total
Summary for Subcatchment PDA-9:
Runoff = 276 cfs @ 12.17 hrs, Volume= 0.277 af, Depth= 1.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (ac) CN Description
1.643 39 >75% Grass cover, Good, HSG A
0.363 61 >75% Grass cover, Good, HSG B
0.199 96 Gravel surface, HSG A
0.024 96  Gravel surface, HSG B
2.229 48 Weighted Average
2.229 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.2 50 0.0100 0.12 Sheet Flow, Tc-1
Grass: Short n=0.150 P2=3.40"
2.3 159 0.0280 1.17 Shallow Concentrated Flow, Tc-2
Short Grass Pasture Kv=7.0 fps
0.2 40 0.1500 2.71 Shallow Concentrated Flow, Tc-3
Short Grass Pasture Kv=7.0 fps
0.1 21 0.0360 3.05 Shallow Concentrated Flow, Tc-4
Unpaved Kv= 16.1 fps
0.2 24 0.1250 247 Shallow Concentrated Flow, Tc-5
Short Grass Pasture Kv=7.0 fps
0.3 49 0.0410 3.04 Shallow Concentrated Flow, Tc-6
Grassed Waterway Kv= 15.0 fps
10.3 343 Total
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Summary for Reach DP-1:

Inflow Area = 44955 ac, 0.26% Impervious, Inflow Depth = 0.50" for 100-Year event
Inflow = 5.98 cfs @ 13.06 hrs, Volume= 1.876 af
Outflow = 598 cfs @ 13.06 hrs, Volume= 1.876 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach DP-2:

Inflow Area = 1.351 ac, 0.00% Impervious, Inflow Depth = 0.21" for 100-Year event
Inflow = 0.04 cfs@ 13.77 hrs, Volume= 0.024 of
Outflow = 0.04 cfs@ 13.77 hrs, Volume= 0.024 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Summary for Pond 1:

Inflow Area = 0.788 ac, 0.00% Impervious, Inflow Depth = 1.24" for 100-Year event
Inflow = 0.80 cfs @ 12.14 hrs, Volume= 0.081 af

Outflow = 0.09 cfs @ 14.66 hrs, Volume= 0.081 af, Atten= 88%, Lag= 151.5 min
Discarded = 0.09cfs @ 14.66 hrs, Volume= 0.081 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 21.87' @ 14.66 hrs Surf.Area= 1,654 sf Storage= 1,259 cf

Plug-Flow detention time= 154.4 min calculated for 0.081 af (100% of inflow)
Center-of-Mass det. time= 154.1 min ( 1,054.5 - 900.4 )

Volume Invert Avail.Storage Storage Description
#1 21.00' 3,477 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
21.00 1,225 0 0
22.00 1,715 1,470 1,470
23.00 2,299 2,007 3,477
Device Routing Invert Outlet Devices
#1  Discarded 21.00" 2.410 in/hr Exfiltration over Surface area
#2  Primary 22.00" 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.09 cfs @ 14.66 hrs HW=21.87" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.09 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=21.00" (Free Discharge)
Tt _2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



1833109HC002B Type lll 24-hr 100-Year Rainfall=7.00"

Prepared by Beals and Thomas, Inc. Printed 9/15/2020
HydroCAD® 10.10-4a s/n 04493 © 2020 HydroCAD Software Solutions LLC Page 45
Summary for Pond 2:

Inflow Area = 2.229 ac, 0.00% Impervious, Inflow Depth = 1.49" for 100-Year event
Inflow = 276 cfs@ 12.17 hrs, Volume= 0.277 af

Outflow = 0.42 cfs @ 13.43 hrs, Volume= 0.277 af, Atten=85%, Lag= 75.9 min
Discarded = 0.42 cfs @ 13.43 hrs, Volume= 0.277 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 23.52' @ 13.43 hrs Surf.Area= 7,594 sf Storage= 3,697 cf

Plug-Flow detention time= 83.9 min calculated for 0.276 af (100% of inflow)
Center-of-Mass det. time= 83.7 min ( 975.3 - 891.5)

Volume Invert Avail.Storage Storage Description
#1 23.00' 16,958 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
23.00 6,714 0 0
24.00 8,416 7,565 7,565
25.00 10,370 9,393 16,958
Device Routing Invert Outlet Devices
#1  Discarded 23.00' 2.410 in/hr Exfiltration over Surface area
#2  Primary 24.00" 10.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.42 cfs @ 13.43 hrs HW=23.52' (Free Discharge)
1=EXxfiltration (Exfiltration Controls 0.42 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=23.00" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 3:
Inflow Area = 0.815ac, 0.00% Impervious, Inflow Depth = 1.94" for 100-Year event
Inflow = 1.51cfs @ 12.14 hrs, Volume= 0.132 af
Outflow = 0.29cfs@ 12.77 hrs, Volume= 0.132 af, Atten=81%, Lag= 37.6 min
Discarded = 014 cfs@ 12.77 hrs, Volume= 0.121 af
Primary = 0.16cfs@ 12.77 hrs, Volume= 0.010 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 30.03' @ 12.77 hrs Surf.Area= 2,426 sf Storage= 2,033 cf

Plug-Flow detention time= 158.8 min calculat