TOWN OF NEEDHAM T a1
MASSACHUSETTS 9024 FEB 27 R
500 Dedham Avenue
Needham, MA 02492

781-455-7550

PLANNING BOARD

Project Determination: (circle one)  { Major Project ) Minor Project

This application must be completed, signed, and submitted with the filing fee by the applicant or
his representative in accordance with the Planning Board’s Rules as adopted under its jurisdiction
as a Special Permit Granting Authority. Section 7.4 of the By-Laws.

Location of Property 609 Webster Street. Needham MA

Name of Applicant Town of Needham
Applicant’s Address 1471 Highland Avenue, Needham MA

Phone Number (781)455-7500
Applicantis:  Owner Tenant
Agent/Attorney X Purchaser
Property Owner’s Name Town of Needham
Property Owner’s Address 1471 Highland Avenue. Needham MA 02492
Telephone Number (781) 455-7500

Characteristics of Property: Lot Area 14.15 acres _ Present Use FEducational
Map #226 Parcel #10  Zoning District Single Residence B

Description of Project for Site Plan Review under Section 7.4 of the Zoning By-Law:
The Town of Needham seeks an amendment of the Major Project Site Plan Special Permit
applicable to the Needham High School, 609 Webster Street, to allow for the renovation of four
(4) existing tennis courts, the addition of four (4) new tennis courts, and installation of
stormwater management improvements and ADA accessible walkways.

H .
Signature of Applicant (or representative) ,44-&—_,._.,‘_ 1A f@
hristoph .40 G We MA 02482

Address if not applicant _Chri
Telephone # (617) 804-2422
Owner’s permission if other than applicant

SUMMARY OF BLARNING BPARD AT,
Received by Planning Board AA_(I% Date 7/[ 1 ?/I ’H/‘
Hearing Date Parties of Interest Notified of Public Hearing

Decision Required by ‘ Decision/Notices of Decision sent

Granted |

Denied FeePaid __ Fee Waived_____
Withdrawn

NOTE: Reports on Minor Projects must be issues within 35 days of filing date.
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-I"m"l- Harrington Christopher H. Heep
a: bl7.004.2422

February 26, 2024

BY EMAIL (lnewman@meedhamma.gov]

Planning Board

Town of Needham

Public Services Administration Building
500 Dedham Avenue

Needham, MA 02492

Re: Request to Amend Major Project Site Plan Special Permit No. 2004-01
High School Tennis Court Renovation

Dear Planning Board Members:

I am pleased to submit this application for an amendment of Major Project Site Plan Special
Permit No. 2004-01 on behalf of the Town of Needham (the “Applicant”) to authorize the
comprehensive redesign and renovation of the Needham High School tennis courts. The new
tennis courts and associated site improvements are shown on the plans submitted herewith, and
includes a complete redesign, replacement, and expansion of the existing tennis courts.

The Major Project Site Plan Special Permit applicable to this property is dated April 6, 2004
(the “Decision”) and has previously been amended multiple times.! The Decision covers the High
School property located at 609 Webster Street, which is located in the Single Residence B zoning
district, is shown on Needham Town Assessors' Plan No. 226 as Parcel No. 10, and contains a total
of 14.15 acres. The Decision and subsequent amendments allowed for renovations and
improvements to the High School but did not authorize any particular work to expand the tennis
courts (none was proposed at the time). Accordingly, this application now secks an amendment of
the Decision to authorize renovation of the four (4) existing on-site tennis courts and installation of
four (4) additional tennis courts as shown on the site plans. This application does not propose any
new buildings, does not involve any changes to the existing parking or vehicular circulation, and
does not involve any structural changes to the High School building itself.

The Project

The proposed tennis courts redesign is shown on the plan set entitled “Town of Needham
Needham High School Tennis Court Renovation Needham, Massachusetts 02492,” dated February
6, 2024 and prepared by Activitas of 70 Milton Street, Dedham, MA, that is submitted along with
this application. The key features of the new tennis courts include the following:

! The Planning Board has issued Amendments to the Decision dated January 5, 2010, December 6, 2011,
October 27, 2015, July 19, 2016, August 9, 2016, November 28, 2017 and August 7, 2018.

0 Grove Street, Suite 190, Wellesley, MA 02482 « harringtonheep.com » 617.489.1600
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® The High School will be adding four new tennis courts bringing the total number of
courts from four (4) to eight (8). The existing four tennis courts will also be renovated
and upgraded to match the newly installed courts.

® The site will feature new concrete sidewalks and a set of granite stairs leading to the
new court area that will provide pedestrian access from the parking lot to all eight
courts. A centrally located patio will be installed between the original and new courts
that will be covered by a raised shade.

® The courts will be secured by typical 4-foot and 12-foot chain link fences that enclose
four sets of courts (two courts in each fenced in set) that provide entry through gates
accessible from the new walkways.

Compliance with MPSP Review Criteria

The proposed renovation of the High School is consistent with all the approval criteria for a
Major Project Site Plan Special Permit under Section 7.4.6 of the Zoning Bylaw. Each criterion is
discussed below.

(@) Protection of adjoining premises against seriously detrimental uses by
provision for surface water drainage, sounds and sight buffers and
preservation of views, light, and air.

The redesigned tennis courts will have no detrimental impacts on adjoining premises. The
portion of the site is already in use as tennis courts, and the redesign of the site does not create any
detrimental impacts on the surrounding area. The High School is not proposing any lighting
associated with the tennis courts and the site will be improved with an underground drain line, area
drains, and a new infiltration system within the parking lot area designed to keep water on the
Property with no negative impact on neighboring lands. See Sheet L2.1 of the Plan Set and
Stormwater Management and Erosion Control Report.

(b) Convenience and safety of vehicular and pedestrian movement within
the site and on adjacent streets, the location of driveway openings in
relation to traffic or to adjacent streets and, when necessary,
compliance with other regulations for the handicapped, minors and the
elderly.

Convenience and safety of vehicular and pedestrian movement within the site has been
adequately provided for. The project does not alter the parking lot other than installing new granite
curbing in the areas adjacent to where the walkways will be installed. The new sidewalks will
improve pedestrian movement at the site and will provide safe and convenient access to all courts
and court entrances.

0 Grove Street, Suite 190, Wellesley, MA 02482 « harringtonheep.com « 617.489.1600
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(c) Adequacy of the arrangement of parking and loading spaces in relation
to the proposed uses of the premises.

The plans do not propose adding to or altering the High School parking lot in any way other
than providing access to the to the site by way of the new sidewalks, and the temporary disturbance
for the installation of the subsurface infiltration system.

(d) Adequacy of the methods of disposal of refuse and other wastes
resulting from the uses permitted on the site.

Disposal of refuse and other waste will be adequately provided for. The project is not a
major generator of refuse and other wastes, and the volume of refuse generated is not anticipated to
increase relative to the current use of the tennis courts. Disposal will be in accordance with
applicable law and established practice for this site.

(e) Relationship of structures and open spaces to the natural landscape,
existing buildings and other community assets in the area and
compliance with other requirements of this By-Law.

The tennis courts are designed with careful consideration of existing structures and open
space, and will fit within the general character of the High School property. In particular, the four
(4) renovated courts will be in the same location on the High School property as the existing
courts. The four (4) new courts will be located outside of the 25-foot side and rear setback
required in the Single Residence B zoning district, thus there will be no encroachment or crowding
of adjoining property owners’ land. The land surrounding the tennis courts will be improved with
new walkways, benches, and a patio to encourage use of the tennis courts and to provide
convenient access and an enjoyable environment to the students and spectators.

8] Mitigation of adverse impacts on the Town’s resources including the
effect on the Town’s water supply and distribution system, sewer
collection and treatment, fire protection, and streets; and may require
when acting as the Special Permit Granting Authority or recommend in
the case of minor projects, when the Board of Appeals is acting as the
Special Permit Granting authority, such appropriate conditions,
limitation, and safeguards necessary to assure the project meets the
criteria of a through f.

The project will have no adverse impacts on the Town’s resources. The site is already in
use as the High School’s tennis courts, and the redesign and renovation of the space will not create
any new impacts on the Town’s water supply and distribution system, sewer, fire protection or
streets. The Stormwater Management and Erosion Controls Report submitted with this application
details the mitigation provided to address the construction of the new tennis courts.

0 Grove Street, Suite 190, Wellesley, MA 02482 « harringtonheep.com « 617.489.16
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Based on the foregoing, the proposed development complies with all standards and criteria
set forth in the provisions of the Zoning By-Law, and the requested amendment is in harmony with
the purposes and intent of the By-Law and will have minimal adverse impacts on the surrounding
area. The Applicant respectfully requests that the Decision be amended to incorporate the plan set
submitted herewith showing the renovated tennis courts and associated site improvements.

Application Materials

This application includes the following materials:

a. Plans entitled “Town of Needham Needham High School Tennis Court Renovation
Needham, Massachusetts 02492,” dated February 6, 2024 and prepared by Activitas of
70 Milton Street, Dedham, MA.

Title Sheet & Index

Sheet EX1.1 — Existing Conditions Plan
Sheet SP1.1 — Site Preparation Plan

Sheet SP1.2 — Site Preparation Detail Sheet
Sheet L1.1 — Layout and Materials Plan
Sheet L2.1 — Grading and Utility Plan
Sheet L3.1 — Detail Sheet I

Sheet L3.2 — Detail Sheet II

Sheet L3.3 — Detail Sheet III

b. Stormwater Management and Erosion Control Report dated February 6, 2024 prepared
by Activitas.

Pursuant to Section 7.4.4, the Applicant requests that the Planning Board waive the
submission of any of the required information that is not submitted herewith. The Applicant also
requests a waiver of the Planning Board’s application fee on the ground that this is a Town project.

In addition, pursuant to Section 7.4.4 the Applicant hereby certifies that the project can be
constructed, and the proposed use commenced without need for the issuance of any variance or
other zoning relief from any provision of the By-Law by the Zoning Board of Appeals.
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Thank you very much for your consideration of this application, and please let me know if I
can provide any additional information prior to the Board’s meeting on this request for an
amendment of Major Project Site Plan Special Permit No. 2004-01.

Sincerely,

N NN —

Christopher H. Heep

cc: K. Fitzpatrick
D. Gutekanst
T. Ryder
A. Rrapi
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Town of Needham
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PROJECT OR FOR DELIVERY TO THE OWNER SHALL BE LEGALLY DISPOSED OF OFF \ / S LINE TO REMAIN, TYPICAL PROTECT EXISTING GRANITE I I I
SITE BY THE CONTRACTOR. CURB TO REMAIN, TYPICAL Z
\ L] —
5. THE LOCATIONS OF UNDERGROUND UTILITIES SHOWN ON THIS PLAN ARE BASED CUT/CAP 12" RCP —
ON THE SURVEY REFERENCED. THE CONTRACTOR SHALL CONTACT DIGSAFE AND \ 9 ]
THE PROPER LOCAL AUTHORITIES OR RESPECTIVE UTILITY COMPANIES TO \ 2 S STRIP AND STOCKPILE EXISTING Z
CONFIRM THE LOCATION OF ALL EXISTING UTILITIES BEFORE COMMENCING TOPSOIL FOR REUSE ONSITE, O
WORK. ANY DAMAGE DUE TO FAILURE OF THE CONTRACTOR TO CONTACT THE REFER TO SPECIFICATIONS CLEAN SAWCUT AND REMOVE PAVEMENT FOR O
PROPER AUTHORITIES SHALL BE BORNE BY THE CONTRACTOR. o PROPOSED INFILTRATION AREA. CONTRACTOR
\ S SHALL REVIEW AREA FOR UNDERGROUND Ll_ 1
6.  THE CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING HIS EFFORTS OF Q ELECTRICAL CONDUITS FOR EXISTING LIGHT O
THE DEMOLITION WITH ALL TRADES. \ Z% \ POLES PRIOR TO EXCAVATION O A
2
7. THE CONTRACTOR SHALL COORDINATE ALL ADJUSTMENTS OR ABANDONMENT % ¥ 2 T
OF UTILITIES WITH THE RESPECTIVE UTILITY COMPANY. Z 0
RAR =) @)
8.  THE CONTRACTOR SHALL MAINTAIN OR ADJUST TO NEW FINISH GRADE (AS % Z :I_:
NECESSARY) ALL UTILITY AND SITE STRUCTURES SUCH AS MANHOLES, CATCH \ PROTECT EXISTING LANDSCAPED
I
O m
H I-IJ

NEEDHAM, MA
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OUTSIDE PERIMETER (LIMIT OF WORK) PRIOR TO COMMENCING DEMOLITION

\
AND EARTHWORK OPERATIONS. S
11.  CONTRACTOR SHALL CONFIRM BENCHMARKS AND NORTHINGS AND EASTINGS )
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\ REMOVE AND DISPOSE OF \“

EXISTING ASPHALT CURB "

%
£S5
&
0%
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IN FIELD PRIOR TO DEMOLITION. Major Project Site Plan Approval
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12.  EXISTING DRAINAGE SYSTEM BASINS SHALL REMAIN OPERATIONAL AS LONG AS —~
POSSIBLE. UPON REMOVAL OF EXISTING BASINS, CONTRACTOR SHALL PROVIDE - oS (XS
- YK KK
TEMPORARY INFILTRATION AREAS TO INFILTRATE CONSTRUCTION RUNOFF. _— ws PROTECT EXISTING LIGHT POLE ““““‘\\ REVISIONS:

CONTRACTOR SHALL FOCUS ON GETTING PROPOSED DRAINAGE SYSTEMS _ - _— : == ’
OPERATIONAL AS SOON AS POSSIBLE. CONTRACTOR SHALL ENSURE ALL - ohS ’ "““‘ \ NO.| DATE | DESCRIPTION
STORMWATER FLOWING TO NEW BASINS IS TREATED STORMWATER THAT WILL — \""““\\

NOT NEGATIVELY AFFECT THE FINAL SYSTEMS. —

- - / GP\s \ \ ‘ 0 -
/ orS S / 7\ PROTECT EXISTING TREES TO '

- P1.2
- - GhS - _ - \ \$P1.5/" REMAIN, TYPICAL
- / GP\S - y \
- S _— _ / .
— ) \ PROTECT EXISTING GATE TO REMAIN ~

- rxS/ -~ / \ \ \ )
_— © - \ SCALE: 1"=20"-0"
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\ K SITE PREPARATION
v O) \ PLAN

CONTACT DIGSAFE: \ SHEET NO:

UNDERGROUND UTILITIES SHOWN ON THE PLAN ARE COMPILED FROM PLANS AND FIELD SURVEY. UTILITY LOCATIONS \

SHOULD BE CONSIDERED APPROXIMATE ONLY. DIGSAFE AND OR THE OTHER RESPECTIVE UTILITY COMPANIES SHALL BE \
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landscape architecture | civil engineering
NOTES: NOTES: 70 Milton Street | Dedham, MA 02026-2915
1. PLACE EROSION CONTROL MULCH SOCK ON LEVEL GRADE. EXTEND BOTH ENDS OF THE 781 326-2600 1 activitas.com
TUBE AT LEAST 80 UPSLOPE AT 45 DEGREES TO THE MAIN ALIGNMENT. 1. TEMPORARY CONSTRUCTION FENCE SHALL BE PROVIDED AT PROJECT LIMITS AS SHOWN AND SPECIFIED.
2. REMOVE DEPOSITS WHEN SEDIMENT ACCUMULATION IS ONE THIRD THE HEIGHT OF THE CONSULTANTS
EXPOSED EROSION CONTROL MULCH SOCK.
3. EROSION CONTROL STRAW WATTLE SHALL REMAIN IN WORKING ORDER UNTIL THE SITE IS CONSTRUCTION FENCE CONSTRUCTION FENCE
STABILIZED. ADDITIONAL EROSION CONTROLS SHALL BE INSTALLED AS NEEDED TO PREVENT ¢ IN PAVEMENT TO REMAIN IN DISTURBED LANDSCAPE N
SILT FROM LEAVING THE SITE AT NO ADDITIONAL COST TO THE OWNER. N 7
4. ALL CONTROLS SHALL BE SET 5' FROM BOTTOM TOE OF SLOPE
T Vil ) ¥4 T X ] \l/lX/rK
2'x2" WOOD STAKE, TYPICAL
MULCH SOCK
EROSION CONTROL
ELOW DISTURBED _ §
K \ AREA / g i?
. FLOw FLOW
COMPACTED —X
EXCAVATED SOIL
~ .
STAKE 4' ON INSTALL FILTER FABRIC
UNDISTURBED s i e aee s [ :
UNDISTURBED OISTURBED AREA CENTER (MAX.) iR // L DRIVE LINE POST INTO GROUND AS ggggﬁ%&ﬁgﬁ? TO Z
AREA AREA EROSION CONTROL 1/ NECESSARY TO PREVENT FENCE O
< > 4 STRAW WATTLE \ _ N FALLING OVER DUE TO FORCE OF —
CONCRETE OR —N— WIND AND WEIGHT OF SCREENING
SECTION PLAN VIEW METAL STAND i | <>(
] 2 3 Z
NOT TO SCALE NOT TO SCALE NOT TO SCALE LL]
o
I_
o
-
REFER TO PLANS NOTES: D Q
)
SITE 1. THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION —
. WHICH SHALL PREVENT TRACKING OR FLOWING OF Z
o SEDIMENT INTO THE STREET. THIS MAY REQUIRE PERIODIC LIJ
¢ LONG AXIS OF STOCKPILE TO BE PARALLEL TO SLOPE TOP DRESSING WITH ADDITIONAL STONE AS CONDITIONS E
DOWNWARD DIRECTION DEMAND AND REPAIR OR CLEANOUT OF ANY MEASURES I I I —
STAKE 4' ON TOROORZ, USED TO TRAP SEDIMENT. ALL SEDIMENT SPILLED,
CENTER (MAX.) 2N NN A AN DROPPED, WASHED AND/OR TRACKED ONTO PUBLIC —
ARG AR R w
EEIEEEEEERN o EXISTNG ] 2 RIGHTS-OF-WAYS MUST BE REMOVED IMMEDIATELY. O
INSTALL EROSION CONTROL ARURGRGRERGRERLGR GG o B AVEMENT ? < MOUNTABLE BERM SHALL BE PERMITTED. PERIODIC
STRAW WATTLE MMMM N 212 o INSPECTION AND MAINTENANCE SHALL BE PROVIDED. O
D NN NN NN NN N LN NN > |5
//<\>/<\>/<\>/<\>//\\>/<\>/<\>/<\\//<\>/<\>/<\>//\\>/<\>/<\>\\>\ > = 2. CONTRACTOR SHALL WASH WHEELS OF VEHICLES AT L L
G ARRRARARRART 0% CONSTRUCTION ENTRANCE PRIOR TO VEHICLES EXITING O
NN N NN N N N N N N N N N N NN i
NN N N e T |2 SITE TO PREVENT SOIL MATERIAL FROM BEING TRACKED W
R R R R
NIRRT R R TR AN QAN QAN AN AN AN QN AN NANQNSN 3. PERIODIC INSPECTION AND MAINTENANCE SHALL BE O
NN N I N NN I NN NN N NI NN I N
N GUNNIG G I R EXSTNG ’ 5 S| T
A PAVEMENT ,
: NOTES: : N E‘ E
e 5 B X XL XL XL XL XX <
1. STOCKPILE TO BE LOCATED IN AN AREA WHICH = 7 T T TTT— <C T
( ) PROVIDES MAXIMUM PROTECTION AGAINST EROSION. —~ \ — == T
L Z FLTER FABRIC | [[= [ == a 0
( (e 2. ARCH SHAPED CONTINUOUS STAKED STRAW WATTLE MOUNTABLE =3 ;I_ L LLJ
DIKE ALONG DOWN GRADIENT OF SLOPE. BERM . Ll LLI
2 - 3" CRUSHED I_
STONE Z Z
TEMPORARY MATERIAL STOCKPILE CONSTRUCTION ENTRANCE Mclor Project Site Plar Approval
4 5 February 6, 2024
NOT TO SCALE NOT TO SCALE
REVISIONS:
NO.| DATE | DESCRIPTION
CROWN DRIP LINE OR OTHER LIMIT OF TREE PROTECTION AREA
NOTES:
1. CONTRACTOR SHALL NOT
OPERATE ANY EQUIPMENT WITHIN
THE THE LIMIT OF PROTECTIVE
AN FENCING INCLUDING DURING
~ N~ FENCE INSTALLATION AND
7~ N REMOVAL PROCEDURES
. _ e N~ ~ SCALE: AS NOTED
= - g EXISTING TREE; WRAP WITH EXISTING TREE: WRAP WITH TWO 2. REFER TO SITE PREPARATION PLAN
- \ff TWO LAYERS OF BURLAP AND LAYERS OF BURLAP AND WITH TWO \ FOR ADDITIONAL INFORMATION PROJECTNO.: 23016.00
@ . K WITH TWO LAYERS OF LAYERS OF STANDARD SNOW FILE: 23016.00-SP1.2-SP_DET_1.dwg
| STANDARD SNOW FENCE. FENCE. WIRE TO FASTEN SECURELY -
FASTEN SECURELY WITH WIRE TREE PROTECTION FENCE. USE STANDARD DRAWN: BJM
| 8.5"x 11" LAMINATED SIGN SNOW FENCE, 4' HT. PLACE FENCE CHECKED: e
TREE PROTECTION FENCE - USE WHICH READS "KEEP OUT UNDERNEATH DRIPLINE, BUT NO CLOSER
h - U TREE PROTECTION AREA". THAN 8-0" FROM TRUNK SEAL:
STANDARD SNOW FENCE, 4' HT. SIGNS SHALL BE SPACED '
| PLACE FENCE UNDERNEATH EVERY 50° ALONG THE FENCE 2" x 6' STEEL POST OR APPROVED EQUAL.
DRIPLINE, BUT NO CLOSER THAN POSTS SHALL BE SPACED EVERY 9'-4" MIN.
| 8-0" FROM TRUNK. i b :
- 5" THICK LAYER OF MULCH
———  METAL POST TO SUPPORT FENCE,
(6 MINIMUM REQUIRED), DRIVEN 5 MAINTAIN EXISTING GRADE WITH THE
INTO THE GROUND 2'-0" < TREE PROTECTION FENCE UNLESS
MINIMUM, EQUAL SPACING ; OTHERWISE NOTED ON THE PLANS
AROUND TREE. - N '
= NS Cw 2= /
NS =
™~
. SHEET TITLE:
4)_EXISTING TREE PROTECTION SECTION VEW SITE PREPARATION
NOT TO SCALE DETAIL SHEET
SHEET NO:
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LAYOUT AND MATERIALS LEGEND e ————y e / ACTIVITAS

B — . il i - ..-\“,.,_l 1] ] I I’
APPROXIMATE PROPERTY LINE —_— e — — = = — = P PROXIVATE LIVIT OF WORK landscape architecture | civil engineering
] 70 Milton Street | Dedham, MA 02026-2915
APPROXIMATE 25' REAR/SIDE SETBACK / / | (781) 326-2600 | activitas.com
! APPROXIMATE 25' REAR/SIDE SETBACK
APPROXIMATE LIMIT OF WORK / o 8 N
/ = TYP. = CONSULTANTS
CHAIN LINK FENCE
N D —
CHANNEL DRAIN / / /_ /707 TENNIS CENTER STRAP ANCHOR, TYPICAL
L3.1
‘ . ' 21.0'
BITUMINOUS CONCRETE PAVEMENT / / 210 20 o 210 0
/ / TYP. TYP. ’ TYP. \ TYP.
CEMENT CONCRETE PAVEMENT /8 TENNIS NET POST, TYPICAL
y / L3.1
UNIT PAVERS S . . . _ v / 9\ TENNIS COURT STRIPING LAYOUT, TYPICAL
““““““““““ 2 Q i 7 by e Q 3.1
N N} zl Q N Nel :
4' CHAIN LINK FENCE DIMENSION 4& / o) \ /4 POST-TENSION CONCRETE TENNIS COURT, TYPICAL
&V 3.1
‘ 12' CLF / é"
12' CHAIN LINK FENCE DIMENSION R {-)Q /11 12 HIGH CHAIN LINK FENCE, TYPICAL
C.D @y 3.1
CHANNEL DRAIN o , & BIGBELLY TRASH RECEPTACLE, TYPICAL
&
K
\y Z
V.G.C / §/ Q-
VERTICAL GRANITE CURB D s
(N / O O
4 , : : , ‘ : : , ~
& 12'CLF  4'CLF ] ‘ 4 CLF 12'CLF 12'CLF 4 CLF ) , 4 CLF 12'CLF —
/ < > Q 4.0 < > 4 < > 2 12.0 < > <
LAYOUT AND MATERIALS NOTES : / \ e — / >
B O
° R \
1. EXISTING CONDITIONS INFORMATION IS REPRODUCED FROM THE SURVEY \ \ /m -~ - Z
PREPARED BY THE TOWN OF NEEDHAM, AND DATED DECEMBER 29, 2023. AT —— ] LLI
) S0y e EE >/ v
2. THE LOCATIONS OF UNDERGROUND UTILITIES SHOWN ARE BASED ON THE SURVEY / QD/PA 7 ey Sisieas whmL e — - —
REFERENCED ABOVE. THE CONTRACTOR SHALL NOTIFY DIGSAFE AND THE N e e o
PROPER LOCAL AUTHORITIES OR RESPECTIVE UTILITY COMPANIES TO CONFIRM e
THE LOCATION OF ALL EXISTING UTILITIES BEFORE COMMENCING WORK. ANY \ M SRR D)
DAMAGE DUE TO FAILURE OF THE CONTRACTOR TO CONTACT THE PROPER \ e I RLUE S / 4\ 4 HIGH CHAIN LINK FENCE, TYPICAL O
AUTHORITIES SHALL BE BORNE BY THE CONTRACTOR. e L4 3.2 O
\ A SR
3. CONTRACTOR(S) SHALL THOROUGHLY FAMILIARIZE THEMSELVES WITH ALL
CONSTRUCTION DOCUMENTS, SPECIFICATIONS, AND SITE CONDITIONS PRIOR TO \ / 3\ UNIT PAVERS D
BIDDING AND PRIOR TO CONSTRUCTION. \ < / (3.2 o
4. ANY DISCREPANCIES BETWEEN DRAWINGS, SPECIFICATIONS, AND SITE ' / Z
CONDITIONS SHALL BE REPORTED IMMEDIATELY TO THE OWNER'S REPRESENTATIVE \ SHADE STRUCTURE FURNISHING BY OWNER, LLI
FOR CLARIFICATION AND RESOLUTION PRIOR TO BIDDING OR CONSTRUCTION. \ o I TO BE INSTALLED BY CONTRACTOR LI—I —
—1
5. WHILE THE CONTRACTOR MAY USE THE ELECTRONIC DRAWINGS FOR LAYOUT A N Z O
PURPOSES, IT IS HIS RESPONSIBILITY TO CHECK ALL LAYOUT IN THE FIELD TO — 2 \ CEMENT CONCRETE PAVEMENT, TYPICAL
CONFIRM CONFORMITY WITH THE PROJECT DRAWINGS, SPECIFICATIONS, AND T —. 22 O
APPROVED SHOP DRAWINGS AND SUBMITTALS. USE OF ONLY THE ELECTRONIC ~
DRAWINGS WITHOUT A SITE CHECK OF LAYOUT IS NOT ACCEPTABLE. \ Ll_ 1T
MR / 4\ GRANITE STAIRS AND CHEEKWALLS Q
vV % \_— 3.2
- (/)
o) z
Z < X L
% ° O
T <C —
\\ Z \ / 1\ NEW VERTICAL GRANITE CURB T
>\ 2 \ L3.2 E
\ & o N E
z >
A 9 Cc\V <(
e < /T BITUMINOUS CONCRETE PAVEMENT T
\ 3= NEXy T
\/ \ N | O
\ L Ll
\ LLI L]
NS /"5 CHANNELDRAIN, TYPICAE I_ Z yd
/_\QO M \ 3.2
A C\F \2 cv . . .
. af g OF Maijor Project Site Plan Approval
_ - February 6, 2024
- - \ /11N 12 HIGH CHAIN LINK FENCE, TYPICAL
- - A0 3 REVISIONS:
- 2
/ \ 2 o, NO.| DATE | DESCRIPTION
- rC
/ \,z C\X /
>
- ) Osi /
- _ /— 0\
/ -
_ -~ /
/ -
-
-~ / \ \ _ 2\ Q
-~ \ v Q.
/ _ \ ) < \ SCALE: 1=20'0"
_ -~ PROJECT NO.: 23016.00
/ \ P FILE: 23016.00-L1.1-LM_PLAN.dwg
X
- \ & DRAWN: BJM
/ oy CHECKED: Jc
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— 0 g — SEAL:
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\\ \\ . — SHEET TITLE:
\ LAYOUT AND
\ \ MATERIALS PLAN

UNDERGROUND UTILITIES SHOWN ON THE PLAN ARE COMPILED FROM PLANS AND FIELD SURVEY. UTILITY LOCATIONS
SHOULD BE CONSIDERED APPROXIMATE ONLY. DIGSAFE AND OR THE OTHER RESPECTIVE UTILITY COMPANIES SHALL BE \
CONTACTED 72 BUSINESS HOURS IN ADVANCE OF CONSTRUCTION OPERATIONS. PHONE DIGSAFE 1-888-344-7233.
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GRADING AND UTILITY LEGEND — -

APPROXIMATE PROPERTY LINE

l PROVIDE TAPPING SLEEVE TO CONNECT NEW-PIPE;
s — - — = — ety syl e SR =il P et =l PROVIDE GATE VALVE ON'NEW PIPE; CUTAND-CAP
/ APPROXIMATE LIMIT OF WORK ENDS OF LINE TO BE ABANDONED

Z W& DI '

"L

APPROXIMATE 25' REAR/SIDE SETBACK / / 218.75 218.75 218.75 4

APPROXIMATE LIMIT OF WORK /

sy
~J

APPROXIMATE 25' REAR/SIDE SETBACK /

EXISTING 1' CONTOUR / /
PROPOSED 1' CONTOUR XXX / /

PROPOSED SPOT GRADE + 217.93 /
PROPOSED SLOPE DIRECTION XX% —r—> \

HDPE SOLID DRAIN LINE

EXISTING SPOT GRADE

WATER LINE /

DRAIN MANHOLE ) /
O

AREA DRAIN
AD &
/ Qg%
&
/

GRADING AND UTILITY NOTES 5&

1. EXISTING CONDITIONS INFORMATION IS REPRODUCED FROM THE SURVEY
PREPARED BY THE TOWN OF NEEDHAM AND DATED DECEMBER 29, 2023.

[d .18 /M

218.00

(o)
/ &
/ X
2. PRIOR TO THE START OF ANY EXCAVATION FOR THE PROJECT, BOTH ON AND X
OFF THE SITE, THE CONTRACTOR SHALL NOTIFY DIGSAFE AND BE PROVIDED /
WITH A DIGSAFE NUMBER INDICATING THAT ALL EXISTING UTILITIES HAVE BEEN 7

217.94 217.94
+

CHANNEL\
217.85,/  DRAIN=217.85\y.217.85 PATAN

3. THE LOCATIONS OF EXISTING UNDERGROUND UTILITIES ARE SHOWNINAN — — / ——/ /  ~ 1 N h 1 5 o R e e o

APPROXIMATE WAY ONLY AND HAVE NOT BEEN INDEPENDENTLY VERIFIED BY 217.93 217.93 217.93 \2
217.88
I )/ (218.00) _— +
a——

LOCATED AND MARKED.

EXACT LOCATION OF ALL EXISTING UTILITIES BEFORE COMMENCING WORK,
AND AGREES TO BE FULLY RESPONSIBLE FOR ANY AND ALL DAMAGES WHICH

MAY BE OCCASIONED BY THE CONTRACTOR'S FAILURE TO EXACTLY LOCATE

THE OWNER OR ITS REPRESENTATIVE. THE CONTRACTOR SHALL DETERMINE THE
21
N 8
AND PRESERVE ALL UNDERGROUND UTILITIES. /

4. CONTRACTOR(S) SHALL THOROUGHLY FAMILIARIZE THEMSELVES WITH ALL
CONSTRUCTION DOCUMENTS, SPECIFICATIONS, AND SITE CONDITIONS PRIOR
TO BIDDING AND PRIOR TO CONSTRUCTION.

5. CONTRACTOR SHALL VERIFY EXISTING GRADES AND NOTIFY THE OWNER'S

REPRESENTATIVE OF ANY DISCREPANCIES. PROVIDE TAPPING SLEEVE TO

CONNECT NEW PIPE; PROVIDE
GATE VALVE ON NEW PIPE; CUT
AND CAP ENDS OF LINE TO-BE
ABANDONED

6.  WHERE PROPOSED GRADES MEET EXISTING GRADES, CONTRACTOR SHALL
BLEND GRADES TO PROVIDE A SMOOTH TRANSITION BETWEEN EXISTING AND
NEW WORK. PONDING AT TRANSITION AREAS WILL NOT BE ALLOWED.

7. CONTRACTOR SHALL MAINTAIN POSITIVE DRAINAGE AWAY FROM ALL TS 221.39

BUILDING FOUNDATIONS, STRUCTURES AND PLANTING BEDS.

8. WHERE AN EXISTING UTILITY IS FOUND TO CONFLICT WITH THE PROPOSED
WORK, THE LOCATION, ELEVATION, AND SIZE OF THE UTILITY SHALL BE
ACCURATELY DETERMINED WITHOUT DELAY BY THE CONTRACTOR, AND THE
INFORMATION FURNISHED TO THE OWNER'S REPRESENTATIVE FOR RESOLUTION
OF THE CONFLICT.

9. THE CONTRACTOR SHALL MAKE ALL ARRANGEMENTS FOR THE ALTERATION
AND ADJUSTMENT OF ALL GAS, ELECTRIC, TELEPHONE, AND ANY OTHER
PRIVATE UTILITIES BY THE UTILITY COMPANIES. OUTLET CONTROL STRUCTURE

10.  CONTRACTOR SHALL MAINTAIN, OR ADJUST TO NEW FINISH GRADE, AS
NECESSARY ALL UTILITY AND SITE STRUCTURES SUCH AS: TRAFFIC SIGN POLES,
ETC., FROM MAINTAINED UTILITY AND SITE SYSTEMS, UNLESS OTHERWISE NOTED
OR DIRECTED BY THE OWNER'S REPRESENTATIVE.

11. AREAS OUTSIDE THE LIMITS OF PROPOSED WORK DISTURBED BY THE
CONTRACTOR'S OPERATIONS SHALL BE RESTORED BY THE CONTRACTOR TO
THEIR ORIGINAL CONDITION, AT THE CONTRACTOR'S EXPENSE.

(220.24)
(TC)

12.  THE CONTRACTOR SHALL MAKE ALL ARRANGEMENTS FOR THE ALTERATION
AND ADJUSTMENT OF ALL GAS, ELECTRIC, TELEPHONE AND OTHER PRIVATE

UTILITIES BY THE UTILITY COMPANIES PRIOR TO ANY CONSTRUCTION.
221.63 [J AD

13.  PROTECT AND MAINTAIN EXISTING ON-SITE DRAINAGE STRUCTURES AND PIPES \

UNLESS OTHERWISE NOTED.
14, BITUMINOUS CONCRETE ELEVATIONS AT CATCH BASINS TO BE % INCH ABOVE 3
RIM ELEVATION SHOWN FOR CATCH.

SHOULD BE CONSIDERED APPROXIMATE ONLY. DIGSAFE AND OR THE OTHER RESPECTIVE UTILITY COMPANIES SHALL BE \

CONTACT DIGSAFE:
UNDERGROUND UTILITIES SHOWN ON THE PLAN ARE COMPILED FROM PLANS AND FIELD SURVEY. UTILITY LOCATIONS : \
CONTACTED 72 BUSINESS HOURS IN ADVANCE OF CONSTRUCTION OPERATIONS. PHONE DIGSAFE 1-888-344-7233.

ACTIVITAS

landscape architecture | civil engineering

70 Milton Street | Dedham, MA 02026-2915
(781) 326-2600 | activitas.com

CONSULTANTS

o 10 20 40' 60'

NEEDHAM HIGH SCHOOL TENNIS COURT RENOVATION

TOWN OF NEEDHAM

NEEDHAM, MA

Major Project Site Plan Approval
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landscape architecture | civil engineering
. 2 LAYERS OF POLYETHYLENE 70 Milton Street | Dedham, MA 02026-2915
NOTE: MATERIAL, REFER TO SPECIFICATIONS (781) 326-2600 | activitas.com
RECLAIMED BASE PROVIDE LIGHT BROOM FINISH ACRYLIC COURT SURFACING
MATERIAL OR DENSE PERPENDICULAR TO FLOW OF TRAFFIC /——— DEAD END TAIL
GRADED CRUSHED STONE POST-TENSION SLAB R : — N CONSULTANTS
%" EXPANSION JOINT WITH PRE-MOULDED /A S U S 1s
SURFACE COURSE FILLER. RECESS FILLER J4". PROVIDE JOINTS CONTROL JOINT el L T =
BINDER COURSE AT 30" O.C. MAX. UNLESS OTHERWISE SEED RECLAIMED BASE MATERIAL OR S N
NOTED. PROVIDE EXPANSION JOINT TOPSOIL DENSE GRADED CRUSHED STONE S e W A
WHERE PAVEMENT ABUTS STRUCTURES, )fV W ®TWO [2) #4 REBAR ON CHAR
] VERTICAL SURFACES, AND AS NOTED. CUT o , o
~ 7 Y ] s s o] BACK AND SEAL ALL EXPANSION JOINTS Z-’fw LAl ULRCH e B Al ] - — T . e 1 ————f=—— . SUPPORTS
™ V7 — = ' WITH APPROVED SELF-LEVELING < : : ' ' L— ' o
§GQ %@%@%@% WATERPROOF SEALANT | < Y Dy —%
z 0V 0-0-0-0-0-0-0-0-0. — =] g
2 4% qg%i%;%g%%‘%‘%% SAWCUT CONTROL JOINT ; TIMES THE — === = 1NN
. DEPTH OF THE SLAB. LAYOUT AS EIEIEET FOLLOWING TENSION
O | — | — | — | | — |  —
- 0-0:0:0:0:-0:0-0:0-0-0:( === == INDICATED ON PLAN =T OPERATION, REMOVE POCKET
DY XY XY XY XY XY XY XY Ry XY XY XY == == =N AFTER ACCEPTANCE OF SUBSOIL N _y FORMER AND FILL VOID WITH
|¥ﬁ¥ﬁ¥ﬁ¥ﬁ¥ﬁ¥ﬁ¥ﬁgﬁg SIS 6'%6", 1.4x1.4 WELDED WIRE MESH GRADES, LOOSEN AND SCARIFY Al G [ CONCRETE PATCH MATERIAL,
=EEEEEEEED = TET== REINFORCING, 2" MINIMUM COVER TOP 2-4" OF SUBSOIL PRIOR TO o @] REFER TO SPECIFICATIONS
JI=l SIEIEIEE PLACEMENT OF TOPSOIL s 5T
RECLAIMED BASE MATERIAL OR AR
DENSE GRADED CRUSHED STONE ~
LIVE END —— POCKET FORMER
] NOT TO SCALE 2 NOT TO SCALE 3 NOT TO SCALE 4 NOT TO SCALE 5 NOTTO SCALE Z
¢ |<Ti
RECLAIMED BASE MATERIAL T >
OR DENSE GRADED | TENNIS POST, REFER TO CZ)
SPECIFICATIONS
POST-TENSION SLAB, REFER I LLI
TO APPROVED SHOP - EXPANSION JOINT 4-6" J/ CENTER MARK %
DRAWINGS FOR SLAB AND O M A L —
HAUNCH DIMENSIONS X
10 O -\ POST-TENSION SLAB < 4
4" 0.D. CHAIN LINK 2 <— 2" WIDE PAINTED -
FENCE POST \/\ N COURT LINES I O
2 LAYERS OF POLYETHYLENE " — — RECLAIMED BASE
6 v -V .
MATERIAL, REFER TO ¥ Nl IR MATERIAL OR / CENTER STRAP AND O
SPECIFICATIONS - o A | DENSE GRADED TENNIS NET ANCHOR
B e OUTSIDE EDGE CRUSHED STONE L
ACRYLIC COURT SURFACING %\. /: ‘ 1" FOAM POLYLAM < T OF CONCRETE . . . . . Z
POST TENSION SLAB . WRAP OR [ Aﬁ N i \ z . . . 7 44 .,. // —— ] TENNIS NET I I I Z
< SR . e g . - ) 4 S . i
RECLAIMED BASE MATERIAL OR . FQUIVALENT . O ey s B I L]
DENSE GRADED CRUSHED STONE P N = | e L N < a4 LI_I L
CEMENT CONCRETE AN === a4 v';/t 7 0 BEEETEEN B TENNIS NET POST i
PAVEMENT \ B Immmmﬂmm' CAST-IN-PLACE Ns )-0-0-0-0-0 VD AN 0-0-0-0. 5|5 @)
EXPANSION JOINT ————— z SRR | s s | s | CHAIN LINK S a o SOt @S
= Y A || (RPN [ : T | ] ©oa FENCE POST A RS o S [ AR - = R|¥ g O
& e — ff = o — =% o EHEE | | % B z IETE=ES -« B R IR o - o =I=]1E ,
~ A : R S < IEIEIEEREERE = SUBGRADE, REFER TO S0t [M———1"-6"DIAMETER = =] . S 2 =N I I T
b g == GEOTECHNICALREPORT | =~ =, FOOTING : Ell s 0 =1IE
- eI AND EARTHWORK ey < =0 I I <= 30" MINIMUM Q
< _m:m:m:m: i a4 .4 \ [ <~ J= C . o ;o U—ll
> 5 —T=T=T= : SPECIFICATIONS - = B I a =1 SQUARE 3500 PS| A
4 = M S I ’ =6y . L [F CONCRETE FOOTING
5 S ﬁmﬁmﬁmﬁmf N CONCRETE FOOTING - RIS I PR = ' T
S LTI AL === — 3 H1= - T Nl S o I SLEEVE FOR POST O
7 > T L T R T | . — - e s —
— T — @ I O O O e o ':m:m:m:mzl 4 a7 PLAN —I_m = LA, a- v B 13-6" 13-4" —
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NOT TO SCALE NOT TO SCALE NOT TO SCALE NOT TO SCALE February 6, 2024
NOTES: REVISIONS:
NO.| DATE | DESCRIPTION
1. ALL JOINTS WELDED FOR SOLID
FRAME ON GATE PANELS
, 2. POSTSPACING SHALL BE
2 1/2" DIA. CORED HOLE. 10° MAX. G EQUIDISTANT
SET CENTER STRAP ANCHOR POST SPACING SHALL BE L 3. CHAIN LINK FENCE POST FOOTING
) EQUIDISTANT, REFER TO PLANS '
IN-NON-SHRINK GROUT. ' " AND POSTS TO BE POURED AND SET
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Project: Needham High School Tennis Court Renovation
PROJECT OVERVIEW

The Town of Needham would like to renovate the tennis facility at Needham High School
located at 609 Webster Street in Needham. The proposed work will include:

e Renovation of four (4) existing tennis courts

e Construction of four (4) new tennis courts

e Renovation / improvements to team and spectator areas

e Construction of handicap accessible walkways to all courts

COMPLIANCE WITH STORMWATER STANDARDS

The Town of Needham utilizes the policy, criteria and information including specifications and
standards of the latest edition of the Massachusetts Department of Environmental Protection
Stormwater Handbook (MA Stormwater Handbook) and the Town of Needham Stormwater
Bylaw (Article 7). The report below outlines how each of the MA Stormwater Standards and
requirements set forth in the Needham Stormwater Bylaw are met, satisfying regulatory
requirements.

Standard 1: No New Untreated Discharges

The MA Stormwater Handbook requires that projects demonstrate that there are no new
unfreated discharges and that new discharges will not cause erosion or scour to downstream
wetlands or water of the Commonwealth.
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Computations and strategies shown for Standards 4 through 6 in this report demonstrate that
there will be no new untreated discharges from the site.

Standard 2: Peak Rate Attenuation

Standard 2 was defined with the understanding that development typically includes an increase
in impervious surface and that with that increase in impervious surface a greater volume of
runoff will be generated. To mitigate this increase in volume to avoid downstream flooding,
Standard 2 requires that stormwater management systems be designed so that post-
development peak discharge rates don't exceed pre-development peak discharge rates for
the 2-yr, 10-yr, and 100-yr storm events.

The Town of Needham has implemented a recharge requirement in the Stormwater Bylaw to
further reduce the volume of flow from a project in comparison to the existing condition (refer to
Standard 3 for these calculations). The Town has noted that the existing downstream stormwater
system is often overtaxed in storm events and the recharge requirement was implemented to
help mitigate this issue. On this project site, by implementing the additional recharge
requirement, the volume of stormwater to leave the site is below the existing condition volumes.
It should be noted that while the rate of runoff is slightly greater than existing, in this case
because we are reducing the actual volume, we are meeting the intent of this Standard which
is to reduce off-site flooding due to the project. Additionally, in reviewing the watershed which
flows to Rosemary Lake, this project site is located on the lower portion of the watershed and the
small increase in rate may be beneficial fo move water through the stormwater system earlier in
a storm event. The calculations in this section will show how the recharge requirement
decreases the runoff volume entering the municipal system.

2.1 Site Description

The Needham High School Tennis project site is a 2.09-acre area containing four tennis courts,
grassed areas, and walkways. The area is bordered by houses to the north, east, and west, and
the Needham High School building and parking areas to the south. The tennis courts are situated
on the highest terrace of the high school site around elevation 225.00 and the adjacent parking
lot area is down gradient near El. 219.00. The surrounding area o the south continues to slope
down gradient.

2.1.1 Soil Conditions
The Natural Resources Conservation Service (NRCS) maps soils in the vicinity of the project site as
Woodbridge-Urban land complex, 3-15 percent slopes (623C), refer to the attached NRCS Soil

activitas.com 70 Milton Street | Dedham, Massachusetts | 02026-2915 (781) 326-2600
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Report. This soil has a hydrologic rating of C/D. For the purposes of this analysis, a hydrologic
rating of C has been used in the analysis.

2.1.2 Rainfall
In accordance with the MA Stormwater Standards, rainfall data is from the TP-40 Rainfall
Frequency Atlas of the United States. The following depths were used in the HydroCAD model

for the 2-yr, 10-yr, and 100-yr storm events:

Table 2.1: Rainfall Data

Storm Event Rainfall Depth
2-yr 3.2"
10-yr 47"
100-yr 6.7"

*See Rainfall Data attachment for rainfall data

2.2 Hydrologic Model Description

The drainage analysis was performed using the Soil Conservation Service (SCS) TR-55 and TR-20
methodologies and the computer program HydroCAD 10.20-3c by HydroCAD software
Solutions, LLC.

2.2.1 Existing Conditions

The existing site is divided in two drainage areas, EX-1, and EX-2, which flow o two different
sections of the municipal system, EPLE and WPLE, respectively. See the Pre-Development Plan
Attachment (Fig. 1) for a breakdown of the existing area. These two sections of the system
eventually combine and flow to Rosemary Lake which is considered Discharge Point 1 modeled
DP-1E in HydroCAD.

Drainage Area EX-1is a 79,516-sf area consisting of the existing four (4) tennis courts, the
adjacent grassed areas, and bituminous concrete walkways. Runoff from EX-1 sheet flows to the
south and is collected by the existing drainage system west of the existing tennis courts which
ties into the eastern system in the parking lot (EPLE).

Drainage Area EX-2 is a 11,584-sf area consisting of a portion of a grassed area to the west of the
tennis courts. Runoff from EX-2 sheet flows southwest off site down a slope to a drainage system

in the parking lot that flows to the west (WPLE).

As noted above, these two drainage systems flow to DP-1E Rosemary Lake.

activitas.com 70 Milton Street | Dedham, Massachusetts | 02026-2915 (781) 326-2600
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2.2.2 Proposed Conditions
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In the proposed conditions the two drainage areas (PR-1 and PR-2) are maintained, but runoff
from a larger portion of the overall area will now flow towards EPLP. See the Post-Development
Plan Attachment (Fig. 2) for a breakdown of the proposed area.

Drainage Area PR-1is an 88,675-sf area that consists of the existing four (4) tennis courts, the four
(4) new tennis courts, spectator areas, handicap accessible walkways, and grassed areas.
Runoff from this area flows from the east edge of the existing tennis courts to the west edge of
the existing tennis courts where it is collected by a channel drain and connects to the proposed
detention basin. Runoff from the new tennis courts flows from north to south and is collected by
a channel drain and connects to the proposed detention basin. Runoff from adjacent
landscape areas is collected in area drains and sent to the proposed detention basin. The
detention basin, modeled as Pond 1P in HydroCAD, outlets to an outlet control structure and
flows to the east parking lotf system (EPLP) which eventually flows to Rosemary Lake, modeled
DP-1P in HydroCAD. See HydroCAD report for details.

Pond 1P was designed fo provide adequate storage to meet the Town of Needham 1”
recharge requirement. The proposed system uses the R-Tank System as provided by Ferguson
and crushed stone with a 35% void ratio. To meet the recharge requirements over C-soils, a
large footprint, but low-profile system was designed. Refer to HydroCAD for the layout of the
system. Runoff from PR-1 flows into this system and then is released through an outlet control
structure that fies into the existing parking lot drainage system (EPLP).

Drainage Area PR-2 is a 2,245-sf area consisting of a small grass area to the south of the new
tennis courts that flows downhill and is not collected in the new drainage infrastructure. This

runoff continues to flow to the parking area to the south which flows into the drainage system to
the west (WPLP) which eventually flows to Rosemary Lake, modeled as DP-1P in HydroCAD. See
HydroCAD report for details.

Table 2.2: Existing & Proposed Conditions Takeoff Areas (sf)

Impervious Grass Average
CN=98 CN=79 Tofal Area CN
EX-1 36,378 43,138 79.516 88
EX-2 0 11,584 11,584 79
PR-1 66,254 22,421 88,675 92
PR-2 0 2,425 2,425 79
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2.2.3 Drainage Analysis Results

Table 2.3 documents the results of the hydrologic analysis. As noted previously, the total volume
in all the storms decreases meeting the intent of Standard 2. While the rates are slightly above
existing conditions, the volumes are less and therefore the intent of the standard is met.

Table 2.3: Summary of Runoff Rates (cfs) & Volumes (cf)

ACTIVITAS

landscape architecture | civil engineering

2 Year 10 Year 100 Year

Rate Rate

(cfs) Volume (cf) (cfs) Volume (cf) | Rate (cfs) | Volume (cf)
L
% 2 | DP-1E 4.57 14,523 7.72 24,885 11.95 39,296
50
9&
&) DP-1P 5.99 13,577 8.92 24,430 12.77 39,224

Standard 3: Stormwater Recharge

3.1 Stormwater Recharge Calculation

The Stormwater Standards indicate that at a minimum, the annual recharge from the post
development site shall approximate the annual recharge from pre-development conditions
based on soil type. Since Group C soils have a high runoff potential and lownfiltration rates, the
Stormwater Standards give us a Volume to Recharge coefficient, F, of 0.25” for C-soils. The
required recharge volume, the stormwater volume that must be infilirated, equals the recharge
volume multiplied by the total area within the NRCS Hydrologic Group that is impervious. The
Town of Needham requires post construction measures to provide a minimum combined
volumetric capacity to recharge one (1) inch of rainfall depth over the total increase in
impervious area of the property.

R, = F x Impervious Area
*F for Town Regulations is 1-inch

R, = (1.0in) x ( 1/t )x (29,672 sf)

12 in
R, = 2,472 cf

Pond-1P has a detention volume of 3,200 cf. Therefore, the required recharge volume will be
fully infiltrated.

3.2 Drawdown Time
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The MA Stormwater Handbook requires that recharge volume have a drawdown fime of 72

hours or less. The time required to dewater a recharge system may be estimated by the

following equation:
Vis

(0 x (745)x (4

Vrs = Volume of recharge storage system (cf)

Timegrawdown =

in
K = Rawls Rate (—)
hr

Ap = Surface area of recharge system (sf)

The drawdown time for the detention system associated with the infiliration basin (Pond-1P):
3,200 cf

Timegrqwaown = ;
0.17 in 1ft
) (12 in)x (3,434 sf)

Timeg, qwaown = 65.76 hours

The drawdown time of 65.76 hours for Pond-1P is below the 72-hour maximum as set by the MA
Stormwater Handbook and therefore the standard has been met.

Standard 4: Required Water Quality Volumes

Stormwater management standards will be designed to remove 80% of the average annual
post-construction load of Total Suspended Solids (TSS). The MA Stormwater Handbook states that
this standard is met when:

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

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

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

The MA Stormwater Handbook requires a water quality volume equal to 0.5-inch of runoff times
the total impervious area of the post development site.

Vwo= 05inx x Total Impervious

12in
Vo = 051 1/t
wo = 05inx 5

X 66,254 sf

activitas.com 70 Milton Street | Dedham, Massachusetts | 02026-2915 (781) 326-2600



Stormwater Management and Erosion Control Report

6 February 2024
Needham High School Tennis

Page 7 of 15 landscape architecture | civil engineering

Vo = 2,760.58 cf

Pond-1P has a cumulative storage volume of 3,200 cf which meets the required Water Quality
Volume calculated above.

Standard 5: Land Uses with Higher Potential Pollutant Loads

This project is not considered a land use with Higher Potential Pollutant loads therefore Standard
5is not applicable to this project.

Standard é: Critical Areas

Runoff from this project does not discharge to any critical areas and therefore is not subject to
additional freatment required by Standard 6.

Standard 7: Redevelopment

For the purposes of the Stormwater Management Standards, redevelopment projects are
defined to include development, rehabilitation, and expansion on previously developed sites
provided the redevelopment results in no net increase in impervious area. Since this project
increases the total net impervious area on the site, this project does not meet the definition of a
redevelopment as defined in the MA Stormwater Standards. Due to this, all the stormwater
standards must be met and have been met as demonstrated in this report.

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

Construction period pollution prevention and erosion and sedimentation control will be
implemented at the project site fo control construction related impacts during construction and
land disturbance activities. Refer to the Site Preparation Plan for location of erosion and
sediment conftrols. In addition as the project will disturb over 1-acre of land the General
Contractor will be required to sulbmit for an obtain an EPA NPDES Construction General Permit
for the proposed construction. As part of this submission the General Contractor will be required
to develop a Stormwater Pollution Prevention Plan (SWPPP) for the project and submit to the
project engineer for review and approval.

Standard 9: Operation and Maintenance Plan

The proposed project is owned by the Town of Needham. Stormwater structures and other
stormwater best management practices should be maintained as directed in the Operations
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and Maintenance Plan. An Operation and Maintenance Plan has been included as an
aftachment.

Standard 10: Prohibition of lllicit Discharges

lllicit Discharge Compliance Statement

“Per the requirements of Standard 10 of the Massachusetts Stormwater Management
Standards it shall be stated that No lllicit Discharges exist at Needham High School located at
609 Webster Street, Needham, Massachusetts.”

If you have any questions or comments on the enclosed information, please do not hesitate to
contact me directly at (617) 981-9845 or by email at bjm@activitas.com.

Respectfully,

ACTIVITAS

Ly f MLt

Ben McDonough, EIT
Civil Designer
bjm@activitas.com

cc: Jon Charwick, Activitas, Inc.
Meg Buczynski, Activitas, Inc.

Attachments: MA Stormwater Checklist
NRCS Soil Report
Rainfall Data
Pre-Development Plan
Post-Development Plan
HydroCAD Report
Operation & Maintenance Plan
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MA Stormwater Checklist
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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:

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

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

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

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

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



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

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

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

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

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

Registered Professional Engineer’s Certification

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

Registered Professional Engineer Block and Signature

2/5/2024

Signatﬂ and Date [ 7

Checklist

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

[ ] New development
[] Redevelopment

X Mix of New Development and Redevelopment

Stormwater Checklist.doc « 04/01/08 Stormwater Report Checklist « Page 2 of 8
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

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

X No disturbance to any Wetland Resource Areas

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

Standard 1: No New Untreated Discharges

XI No new untreated discharges

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

[] Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.
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Massachusetts Department of Environmental Protection
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Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

[
[

X

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

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

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

Standard 3: Recharge

[

X
[
X

[0 X

X

O X

Soil Analysis provided.

Required Recharge Volume calculation provided.

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

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

X Static [] Simple Dynamic ] Dynamic Field'

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

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

generate the required recharge volume.

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

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

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

[] Solid Waste Landfill pursuant to 310 CMR 19.000

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

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

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

180% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

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

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

Standard 4: Water Quality

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

Good housekeeping practices;

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

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

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

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

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

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

Street sweeping schedules;

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

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

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

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

D D e o

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

[1 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.

OO

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

Checklist for Stormwater Report

Checklist (continued)

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

XI The %" or 1” Water Quality Volume or

[ 1 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.

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

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

] The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
Prevention Plan (SWPPP) has been included with the Stormwater Report.

The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

L]
X 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 LUHPPLs 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.

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

Standard 6: Critical Areas

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

[] Critical areas and BMPs are identified in the Stormwater Report.
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Checklist for Stormwater Report

Checklist (continued)

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

extent practicable

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

Limited Project

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

Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development
with a discharge to a critical area

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

Bike Path and/or Foot Path

Redevelopment Project

O oo oOoogogd

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.

XI A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.
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Checklist for Stormwater Report

Checklist (continued)

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

[ 1 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.

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

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

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

Standard 9: Operation and Maintenance Plan

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

X Name of the stormwater management system owners;

Party responsible for operation and maintenance;

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

Description and delineation of public safety features;

OO0 X X K

Estimated operation and maintenance budget; and

XI 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
[] The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;

X An llicit Discharge Compliance Statement is attached;

[ NO liicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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NRCS Soil Report
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Custom Soil Resource Report
Soil Map
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Custom Soil Resource Report
Map—Hydrologic Soil Group
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Table—Hydrologic Soil Group

Custom Soil Resource Report

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

1 Water 13.4 3.9%

31A Walpole sandy loam, 0 to | B/D 2.1 0.6%
3 percent slopes

51 Swansea muck, 0 to 1 B/D 2.8 0.8%
percent slopes

52 Freetown muck, 0 to 1 B/D 5.7 1.7%
percent slopes

103B Charlton-Hollis-Rock A 36.0 10.5%
outcrop complex, 3 to
8 percent slopes

253D Hinckley loamy sand, 15 |A 15.2 4.5%
to 35 percent slopes

255C Windsor loamy sand, 8 |A 1.2 0.3%
to 15 percent slopes

305B Paxton fine sandy loam, |C 13.3 3.9%
3 to 8 percent slopes

305D Paxton fine sandy loam, |C 13.5 3.9%
15 to 25 percent
slopes

602 Urban land, 0 to 15 47.5 13.9%

percent slopes

Woodbridge-Urban land
complex, 3to 15
percent slopes

Merrimac-Urban land
complex, 0 to 8
percent slopes

654 Udorthents, loamy A 5.8 1.7%

655 Udorthents, wet 12.2 3.6%
substratum

Totals for Area of Interest 342.3 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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F-1. Rainfall Data for Massachusetts from Rainfall Frequency Atlas of the United States

(TP-40)

u Users of this Handbook should note that current MA DEP written guidance (see DEP
Waterlines newsletter -- Fall 2000) requires the use of TP-40 Rainfall Data for calculations
under the Wetlands Protection Regulations and the Stormwater Management Policy. More
stringent design storms may be used under alocal bylaw or ordinance. However, DEP will
continue to require the use of TP-40 in any case it reviews under the Wetlands Protection

Act and Stormwater Management Policy.

Adjusted Technical Paper 40 Design Storms for 24-hour Event by County

County Name

Barnstable
Berkshire
Bristol
Dukes
Essex
Franklin
Hampden
Hampshire
Middlesex
Nantucket
Norfolk
Plymouth
Suffolk
Worcester

1-yr
24-hr

25
25
25
2.5
25
25
2.5
25
2.5
25
25
25
25
25

2-yr
24-hr

3.6
29
34
3.6
31
29
3.0
3.0
31
3.6
3.2
34
32
3.0

5-yr 10-yr
24-hr  24-hr
45 4.8
3.8 4.4
4.3 4.8
4.6 49
3.9 45
3.8 4.3
4.0 4.6
3.9 45
4.0 45
4.6 49
41 4.7
4.3 4.7
4.0 4.6
4.0 45

25-yr
24-hr

5.7
51
5.6
5.8
54
51
5.3
52
53
5.8
5.5
5.6
5.5
5.3

50-yr
24-hr

6.4
5.9
6.3
6.5
59
5.8
6.0
59
59
6.5
6.1
6.2
6.0
5.9

100-yr
24-hr

7.1
6.4
7.0
7.2
6.5
6.2
6.5
6.4
6.5
7.2
6.7
7.0
6.6
6.5

F-2

Hydrology Handbook for Conservation Commissioners

March 2002
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Rainfall Events Listing

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-Year-Storm Type Il 24-hr Default 24.00 1 320 2
2 10-Year-Storm Type lll 24-hr Default 24.00 1 470 2

3 100-Year-Storm  Type lll 24-hr Default 24.00 1 6.70 2
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Area Listing (all nodes)

Area CN Description
(sq-ft) (subcatchment-numbers)
57,147 79 50-75% Grass cover, Fair, HSG C (EX-1, EX-2, PR-2)
22,421 74 >75% Grass cover, Good, HSG C (PR-1)
102,632 98 Unconnected pavement, HSG C (EX-1, PR-1)
182,200 89 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(sqg-ft) Group Numbers

0 HSG A
0 HSG B

182,200 HSG C EX-1, EX-2, PR-1, PR-2
0 HSG D
0 Other

182,200 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground
(sq-ft) (sg-ft) (sq-ft) (sg-ft) (sq-ft) (sg-ft) Cover

0 0 57,147 0 0 57,147 50-75%
Grass cover,
Fair

0 0 22,421 0 0 22,421 >75% Grass
cover, Good

0 0 102,632 0 0 102,632 Unconnected
pavement

0 0 182,200 0 0 182,200 TOTAL

AREA
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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 EX-1: EX-1 Runoff Area=79,516 sf 45.75% Impervious Runoff Depth=2.00"
Tc=6.0 min CN=88 Runoff=4.17 cfs 13,233 cf

Subcatchment EX-2: EX-2 Runoff Area=11,584 sf 0.00% Impervious Runoff Depth=1.34"
Tc=6.0 min CN=79 Runoff=0.40 cfs 1,290 cf

Subcatchment PR-1: PR-1 Runoff Area=88,675 sf 74.72% Impervious Runoff Depth=2.35"
Tc=6.0 min CN=92 Runoff=5.36 cfs 17,370 cf

Subcatchment PR-2: PR-2 Runoff Area=2,425 sf 0.00% Impervious Runoff Depth=1.34"
Tc=6.0 min CN=79 Runoff=0.08 cfs 270 cf

Reach DP-1E: DP-1E Inflow=4.57 cfs 14,523 cf
Outflow=4.57 cfs 14,523 cf

Reach DP-1P: DP-1P Inflow=5.99 cfs 13,577 cf
Outflow=5.99 cfs 13,577 cf

Reach EPLE: East Parking Lot (Ex) Inflow=4.17 cfs 13,233 cf
Outflow=4.17 cfs 13,233 cf

Reach EPLP: East Parking Lot (Pr) Inflow=5.91 cfs 13,307 cf
Outflow=5.91 cfs 13,307 cf

Reach WPLE: West Parking Lot (Ex) Inflow=0.40 cfs 1,290 cf
Outflow=0.40 cfs 1,290 cf

Reach WPLP: West Parking Lot (Pr) Inflow=0.08 cfs 270 cf
Outflow=0.08 cfs 270 cf

Pond 1P: Subsurface Storage Peak Elev=216.60" Storage=3,199 cf Inflow=5.36 cfs 17,370 cf
Discarded=0.01 cfs 1,150 cf Primary=5.91 cfs 13,307 cf Outflow=5.93 cfs 14,457 cf

Total Runoff Area = 182,200 sf Runoff Volume = 32,163 cf Average Runoff Depth = 2.12"
43.67% Pervious = 79,568 sf 56.33% Impervious = 102,632 sf
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Summary for Subcatchment EX-1: EX-1

Runoff = 417 cfs @ 12.09 hrs, Volume= 13,233 cf, Depth= 2.00"
Routed to Reach EPLE : East Parking Lot (Ex)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year-Storm Rainfall=3.20"

Area (sf) CN Description

43,138 79 50-75% Grass cover, Fair, HSG C
36,378 98 Unconnected pavement, HSG C

79,516 88 Weighted Average

43,138 54.25% Pervious Area
36,378 45.75% Impervious Area
36,378 100.00% Unconnected
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment EX-2: EX-2

Runoff = 0.40cfs@ 12.10 hrs, Volume= 1,290 cf, Depth= 1.34"
Routed to Reach WPLE : West Parking Lot (Ex)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year-Storm Rainfall=3.20"

Area (sf) CN Description
11,584 79 50-75% Grass cover, Fair, HSG C

11,584 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-1: PR-1

Runoff = 5.36 cfs @ 12.09 hrs, Volume= 17,370 cf, Depth= 2.35"
Routed to Pond 1P : Subsurface Storage

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year-Storm Rainfall=3.20"

Area (sf) CN Description
66,254 98 Unconnected pavement, HSG C
22,421 74 >75% Grass cover, Good, HSG C
88,675 92 Weighted Average
22,421 25.28% Pervious Area
66,254 74.72% Impervious Area
66,254 100.00% Unconnected
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-2: PR-2

Runoff = 0.08 cfs @ 12.10 hrs, Volume= 270 cf, Depth= 1.34"
Routed to Reach WPLP : West Parking Lot (Pr)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year-Storm Rainfall=3.20"

Area (sf) CN Description
2,425 79 50-75% Grass cover, Fair, HSG C

2,425 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Reach DP-1E: DP-1E

Inflow Area = 91,100 sf, 39.93% Impervious, Inflow Depth= 1.91" for 2-Year-Storm event
Inflow = 457 cfs @ 12.09 hrs, Volume= 14,523 cf
Outflow = 457 cfs @ 12.09 hrs, Volume= 14,523 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach DP-1P: DP-1P

Inflow Area = 91,100 sf, 72.73% Impervious, Inflow Depth = 1.79" for 2-Year-Storm event
Inflow = 599 cfs @ 12.06 hrs, Volume= 13,577 cf
Outflow = 599 cfs @ 12.06 hrs, Volume= 13,577 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach EPLE: East Parking Lot (Ex)

Inflow Area = 79,516 sf, 45.75% Impervious, Inflow Depth = 2.00" for 2-Year-Storm event
Inflow = 417 cfs @ 12.09 hrs, Volume= 13,233 cf
Outflow = 417 cfs @ 12.09 hrs, Volume= 13,233 cf, Atten= 0%, Lag= 0.0 min

Routed to Reach DP-1E : DP-1E

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach EPLP: East Parking Lot (Pr)

Inflow Area = 88,675 sf, 74.72% Impervious, Inflow Depth = 1.80" for 2-Year-Storm event
Inflow = 591 cfs @ 12.06 hrs, Volume= 13,307 cf
Outflow = 591 cfs @ 12.06 hrs, Volume= 13,307 cf, Atten= 0%, Lag= 0.0 min

Routed to Reach DP-1P : DP-1P
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Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach WPLE: West Parking Lot (Ex)

Inflow Area = 11,584 sf, 0.00% Impervious, Inflow Depth = 1.34" for 2-Year-Storm event
Inflow = 0.40cfs @ 12.10 hrs, Volume= 1,290 cf
Outflow = 0.40cfs @ 12.10 hrs, Volume= 1,290 cf, Atten= 0%, Lag= 0.0 min

Routed to Reach DP-1E : DP-1E

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach WPLP: West Parking Lot (Pr)

Inflow Area = 2,425 sf, 0.00% Impervious, Inflow Depth = 1.34" for 2-Year-Storm event
Inflow = 0.08 cfs@ 12.10 hrs, Volume= 270 cf
Outflow = 0.08 cfs@ 12.10 hrs, Volume= 270 cf, Atten=0%, Lag= 0.0 min

Routed to Reach DP-1P : DP-1P

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Subsurface Storage

Inflow Area = 88,675 sf, 74.72% Impervious, Inflow Depth = 2.35" for 2-Year-Storm event
Inflow = 5.36 cfs @ 12.09 hrs, Volume= 17,370 cf

Outflow = 593 cfs @ 12.06 hrs, Volume= 14,457 cf, Atten= 0%, Lag= 0.0 min
Discarded = 0.01cfs @ 12.06 hrs, Volume= 1,150 cf

Primary = 591 cfs @ 12.06 hrs, Volume= 13,307 cf

Routed to Reach EPLP : East Parking Lot (Pr)

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=216.60' @ 12.06 hrs Surf.Area= 3,434 sf Storage= 3,199 cf

Plug-Flow detention time= 119.6 min calculated for 14,433 cf (83% of inflow)
Center-of-Mass det. time= 52.4 min ( 850.2 - 797.8 )

Volume Invert Avail.Storage Storage Description
#1A 213.41 1,053 cf 33.53'W x 102.43'L x 1.57'H Field A
5,392 cf Overall - 2,384 cf Embedded = 3,008 cf x 35.0% Voids
#2A 213.66' 2,145 cf Ferguson R-Tank XD 5 x 900 Inside #1

Inside= 19.7"W x 9.8"H =>1.21 sf x 1.97'L = 2.4 cf
Outside= 19.7"W x 9.8"H => 1.35 sf x 1.97'L = 2.6 cf
900 Chambers in 18 Rows

#3 214.98' 2 cf Custom Stage Data (Prismatic) Listed below

3,200 cf Total Available Storage

Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
214.98 0 0 0

219.00 1 2 2
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Device Routing Invert Outlet Devices
#1  Discarded 213.41" 0.170 in/hr Exfiltration over Surface area
#2  Primary 216.25' 6.0" long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#3  Primary 214.98' 2.0" Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#4  Primary 215.15" 8.0" Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Discarded OutFlow Max=0.01 cfs @ 12.06 hrs HW=216.57" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=5.51 cfs @ 12.06 hrs HW=216.58" (Free Discharge)
2=Sharp-Crested Rectangular Weir (Weir Controls 3.62 cfs @ 1.87 fps)
3=Orifice/Grate (Orifice Controls 0.13 cfs @ 5.92 fps)
4=0Orifice/Grate (Orifice Controls 1.76 cfs @ 5.03 fps)
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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 EX-1: EX-1 Runoff Area=79,516 sf 45.75% Impervious Runoff Depth=3.38"
Tc=6.0 min CN=88 Runoff=6.95 cfs 22,428 cf

Subcatchment EX-2: EX-2 Runoff Area=11,584 sf 0.00% Impervious Runoff Depth=2.55"
Tc=6.0 min CN=79 Runoff=0.78 cfs 2,457 cf

Subcatchment PR-1: PR-1 Runoff Area=88,675 sf 74.72% Impervious Runoff Depth=3.80"
Tc=6.0 min CN=92 Runoff=8.44 cfs 28,056 cf

Subcatchment PR-2: PR-2 Runoff Area=2,425 sf 0.00% Impervious Runoff Depth=2.55"
Tc=6.0 min CN=79 Runoff=0.16 cfs 514 cf

Reach DP-1E: DP-1E Inflow=7.72 cfs 24,885 cf
Outflow=7.72 cfs 24,885 cf

Reach DP-1P: DP-1P Inflow=8.92 cfs 24,430 cf
Outflow=8.92 cfs 24,430 cf

Reach EPLE: East Parking Lot (Ex) Inflow=6.95 cfs 22,428 cf
Outflow=6.95 cfs 22,428 cf

Reach EPLP: East Parking Lot (Pr) Inflow=8.75 cfs 23,915 cf
Outflow=8.75 cfs 23,915 cf

Reach WPLE: West Parking Lot (Ex) Inflow=0.78 cfs 2,457 cf
Outflow=0.78 cfs 2,457 cf

Reach WPLP: West Parking Lot (Pr) Inflow=0.16 cfs 514 cf
Outflow=0.16 cfs 514 cf

Pond 1P: Subsurface Storage Peak Elev=216.75" Storage=3,199 cf Inflow=8.44 cfs 28,056 cf
Discarded=0.01 cfs 1,229 cf Primary=8.75 cfs 23,915 cf Outflow=8.77 cfs 25,144 cf

Total Runoff Area = 182,200 sf Runoff Volume = 53,456 cf Average Runoff Depth = 3.52"
43.67% Pervious = 79,568 sf 56.33% Impervious = 102,632 sf
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Summary for Subcatchment EX-1: EX-1

Runoff = 6.95cfs @ 12.09 hrs, Volume= 22,428 cf, Depth= 3.38"
Routed to Reach EPLE : East Parking Lot (Ex)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year-Storm Rainfall=4.70"

Area (sf) CN Description

43,138 79 50-75% Grass cover, Fair, HSG C
36,378 98 Unconnected pavement, HSG C

79,516 88 Weighted Average

43,138 54.25% Pervious Area
36,378 45.75% Impervious Area
36,378 100.00% Unconnected
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment EX-2: EX-2

Runoff = 0.78 cfs @ 12.09 hrs, Volume= 2,457 cf, Depth= 2.55"
Routed to Reach WPLE : West Parking Lot (Ex)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year-Storm Rainfall=4.70"

Area (sf) CN Description
11,584 79 50-75% Grass cover, Fair, HSG C

11,584 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-1: PR-1

Runoff = 8.44 cfs @ 12.09 hrs, Volume= 28,056 cf, Depth= 3.80"
Routed to Pond 1P : Subsurface Storage

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year-Storm Rainfall=4.70"

Area (sf) CN Description
66,254 98 Unconnected pavement, HSG C
22,421 74 >75% Grass cover, Good, HSG C
88,675 92 Weighted Average
22,421 25.28% Pervious Area
66,254 74.72% Impervious Area
66,254 100.00% Unconnected
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-2: PR-2

Runoff = 0.16 cfs @ 12.09 hrs, Volume= 514 cf, Depth= 2.55"
Routed to Reach WPLP : West Parking Lot (Pr)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year-Storm Rainfall=4.70"

Area (sf) CN Description
2,425 79 50-75% Grass cover, Fair, HSG C

2,425 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Reach DP-1E: DP-1E

Inflow Area = 91,100 sf, 39.93% Impervious, Inflow Depth = 3.28" for 10-Year-Storm event
Inflow = 7.72cfs@ 12.09 hrs, Volume= 24,885 cf
Outflow = 7.72cfs@ 12.09 hrs, Volume= 24,885 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach DP-1P: DP-1P

Inflow Area = 91,100 sf, 72.73% Impervious, Inflow Depth = 3.22" for 10-Year-Storm event
Inflow = 8.92 cfs @ 12.09 hrs, Volume= 24,430 cf
Outflow = 8.92 cfs @ 12.09 hrs, Volume= 24,430 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach EPLE: East Parking Lot (Ex)

Inflow Area = 79,516 sf, 45.75% Impervious, Inflow Depth = 3.38" for 10-Year-Storm event
Inflow = 6.95cfs @ 12.09 hrs, Volume= 22,428 cf
Outflow = 6.95cfs @ 12.09 hrs, Volume= 22,428 cf, Atten=0%, Lag= 0.0 min

Routed to Reach DP-1E : DP-1E

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach EPLP: East Parking Lot (Pr)

Inflow Area = 88,675 sf, 74.72% Impervious, Inflow Depth = 3.24" for 10-Year-Storm event
Inflow = 8.75cfs @ 12.09 hrs, Volume= 23,915 cf
Outflow = 8.75cfs @ 12.09 hrs, Volume= 23,915 cf, Atten= 0%, Lag= 0.0 min

Routed to Reach DP-1P : DP-1P
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Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach WPLE: West Parking Lot (Ex)

Inflow Area = 11,584 sf, 0.00% Impervious, Inflow Depth = 2.55" for 10-Year-Storm event
Inflow = 0.78 cfs @ 12.09 hrs, Volume= 2,457 cf
Outflow = 0.78 cfs @ 12.09 hrs, Volume= 2,457 cf, Atten= 0%, Lag= 0.0 min

Routed to Reach DP-1E : DP-1E

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach WPLP: West Parking Lot (Pr)

Inflow Area = 2,425 sf, 0.00% Impervious, Inflow Depth = 2.55" for 10-Year-Storm event
Inflow = 0.16cfs@ 12.09 hrs, Volume= 514 cf
Outflow = 0.16cfs@ 12.09 hrs, Volume= 514 cf, Atten= 0%, Lag= 0.0 min

Routed to Reach DP-1P : DP-1P

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Subsurface Storage

Inflow Area = 88,675 sf, 74.72% Impervious, Inflow Depth = 3.80" for 10-Year-Storm event
Inflow = 8.44 cfs @ 12.09 hrs, Volume= 28,056 cf

Outflow = 8.77 cfs @ 12.09 hrs, Volume= 25,144 cf, Atten= 0%, Lag= 0.3 min
Discarded = 0.01cfs @ 12.09 hrs, Volume= 1,229 cf

Primary = 8.75cfs @ 12.09 hrs, Volume= 23,915 cf

Routed to Reach EPLP : East Parking Lot (Pr)

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=216.75"' @ 12.09 hrs Surf.Area= 3,435 sf Storage= 3,199 cf

Plug-Flow detention time= 89.1 min calculated for 25,144 cf (90% of inflow)
Center-of-Mass det. time= 39.1 min ( 823.8 - 784.7 )

Volume Invert Avail.Storage Storage Description
#1A 213.41 1,053 cf 33.53'W x 102.43'L x 1.57'H Field A
5,392 cf Overall - 2,384 cf Embedded = 3,008 cf x 35.0% Voids
#2A 213.66' 2,145 cf Ferguson R-Tank XD 5 x 900 Inside #1

Inside= 19.7"W x 9.8"H =>1.21 sf x 1.97'L = 2.4 cf
Outside= 19.7"W x 9.8"H => 1.35 sf x 1.97'L = 2.6 cf
900 Chambers in 18 Rows

#3 214.98' 2 cf Custom Stage Data (Prismatic) Listed below

3,200 cf Total Available Storage

Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
214.98 0 0 0

219.00 1 2 2
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Device Routing Invert Outlet Devices
#1  Discarded 213.41" 0.170 in/hr Exfiltration over Surface area
#2  Primary 216.25' 6.0" long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#3  Primary 214.98' 2.0" Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#4  Primary 215.15" 8.0" Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Discarded OutFlow Max=0.01 cfs @ 12.09 hrs HW=216.73" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=8.50 cfs @ 12.09 hrs HW=216.73" (Free Discharge)
2=Sharp-Crested Rectangular Weir (Weir Controls 6.49 cfs @ 2.27 fps)
3=Orifice/Grate (Orifice Controls 0.14 cfs @ 6.22 fps)
4=Orifice/Grate (Orifice Controls 1.88 cfs @ 5.38 fps)
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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 EX-1: EX-1 Runoff Area=79,516 sf 45.75% Impervious Runoff Depth=5.30"
Tc=6.0 min CN=88 Runoff=10.64 cfs 35,135 cf

Subcatchment EX-2: EX-2 Runoff Area=11,584 sf 0.00% Impervious Runoff Depth=4.31"
Tc=6.0 min CN=79 Runoff=1.31 cfs 4,161 cf

Subcatchment PR-1: PR-1 Runoff Area=88,675 sf 74.72% Impervious Runoff Depth=5.76"
Tc=6.0 min CN=92 Runoff=12.50 cfs 42,555 cf

Subcatchment PR-2: PR-2 Runoff Area=2,425 sf 0.00% Impervious Runoff Depth=4.31"
Tc=6.0 min CN=79 Runoff=0.27 cfs 871 cf

Reach DP-1E: DP-1E Inflow=11.95 cfs 39,296 cf
Outflow=11.95 cfs 39,296 cf

Reach DP-1P: DP-1P Inflow=12.77 cfs 39,224 cf
Outflow=12.77 cfs 39,224 cf

Reach EPLE: East Parking Lot (Ex) Inflow=10.64 cfs 35,135 cf
Outflow=10.64 cfs 35,135 cf

Reach EPLP: East Parking Lot (Pr) Inflow=12.50 cfs 38,353 cf
Outflow=12.50 cfs 38,353 cf

Reach WPLE: West Parking Lot (Ex) Inflow=1.31 cfs 4,161 cf
Outflow=1.31 cfs 4,161 cf

Reach WPLP: West Parking Lot (Pr) Inflow=0.27 cfs 871 cf
Outflow=0.27 cfs 871 cf

Pond 1P: Subsurface Storage Peak Elev=216.91" Storage=3,199 cf Inflow=12.50 cfs 42,555 cf
Discarded=0.01 cfs 1,288 cf Primary=12.50 cfs 38,353 cf Outflow=12.51 cfs 39,641 cf

Total Runoff Area = 182,200 sf Runoff Volume = 82,722 cf Average Runoff Depth = 5.45"
43.67% Pervious = 79,568 sf 56.33% Impervious = 102,632 sf
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Summary for Subcatchment EX-1: EX-1

Runoff = 10.64 cfs @ 12.09 hrs, Volume= 35,135 cf, Depth= 5.30"
Routed to Reach EPLE : East Parking Lot (Ex)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year-Storm Rainfall=6.70"

Area (sf) CN Description

43,138 79 50-75% Grass cover, Fair, HSG C
36,378 98 Unconnected pavement, HSG C

79,516 88 Weighted Average

43,138 54.25% Pervious Area
36,378 45.75% Impervious Area
36,378 100.00% Unconnected
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment EX-2: EX-2

Runoff = 1.31cfs @ 12.09 hrs, Volume= 4,161 cf, Depth= 4.31"
Routed to Reach WPLE : West Parking Lot (Ex)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year-Storm Rainfall=6.70"

Area (sf) CN Description
11,584 79 50-75% Grass cover, Fair, HSG C

11,584 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-1: PR-1

Runoff = 1250 cfs @ 12.09 hrs, Volume= 42,555 cf, Depth= 5.76"
Routed to Pond 1P : Subsurface Storage

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year-Storm Rainfall=6.70"

Area (sf) CN Description
66,254 98 Unconnected pavement, HSG C
22,421 74 >75% Grass cover, Good, HSG C
88,675 92 Weighted Average
22,421 25.28% Pervious Area
66,254 74.72% Impervious Area
66,254 100.00% Unconnected
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment PR-2: PR-2

Runoff = 0.27 cfs @ 12.09 hrs, Volume= 871 cf, Depth= 4.31"
Routed to Reach WPLP : West Parking Lot (Pr)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year-Storm Rainfall=6.70"

Area (sf) CN Description
2,425 79 50-75% Grass cover, Fair, HSG C

2,425 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Reach DP-1E: DP-1E

Inflow Area = 91,100 sf, 39.93% Impervious, Inflow Depth = 5.18" for 100-Year-Storm event
Inflow = 11.95cfs @ 12.09 hrs, Volume= 39,296 cf
Outflow = 11.95cfs @ 12.09 hrs, Volume= 39,296 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach DP-1P: DP-1P

Inflow Area = 91,100 sf, 72.73% Impervious, Inflow Depth = 5.17" for 100-Year-Storm event
Inflow = 12.77 cfs @ 12.09 hrs, Volume= 39,224 cf
Outflow = 12.77 cfs @ 12.09 hrs, Volume= 39,224 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach EPLE: East Parking Lot (Ex)

Inflow Area = 79,516 sf, 45.75% Impervious, Inflow Depth = 5.30" for 100-Year-Storm event
Inflow = 10.64 cfs @ 12.09 hrs, Volume= 35,135 cf
Outflow = 10.64 cfs @ 12.09 hrs, Volume= 35,135 cf, Atten= 0%, Lag= 0.0 min

Routed to Reach DP-1E : DP-1E

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach EPLP: East Parking Lot (Pr)

Inflow Area = 88,675 sf, 74.72% Impervious, Inflow Depth = 5.19" for 100-Year-Storm event
Inflow = 1250 cfs @ 12.09 hrs, Volume= 38,353 cf
Outflow = 1250 cfs @ 12.09 hrs, Volume= 38,353 cf, Atten= 0%, Lag= 0.0 min

Routed to Reach DP-1P : DP-1P
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Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach WPLE: West Parking Lot (Ex)

Inflow Area = 11,584 sf, 0.00% Impervious, Inflow Depth = 4.31" for 100-Year-Storm event
Inflow = 1.31cfs @ 12.09 hrs, Volume= 4,161 cf
Outflow = 1.31cfs@ 12.09 hrs, Volume= 4,161 cf, Atten= 0%, Lag= 0.0 min

Routed to Reach DP-1E : DP-1E

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Reach WPLP: West Parking Lot (Pr)

Inflow Area = 2,425 sf, 0.00% Impervious, Inflow Depth = 4.31" for 100-Year-Storm event
Inflow = 0.27 cfs@ 12.09 hrs, Volume= 871 cf
Outflow = 0.27 cfs@ 12.09 hrs, Volume= 871 cf, Atten=0%, Lag= 0.0 min

Routed to Reach DP-1P : DP-1P

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Subsurface Storage

Inflow Area = 88,675 sf, 74.72% Impervious, Inflow Depth = 5.76" for 100-Year-Storm event
Inflow = 1250 cfs @ 12.09 hrs, Volume= 42 555 cf

Outflow = 1251 cfs @ 12.09 hrs, Volume= 39,641 cf, Atten= 0%, Lag= 0.0 min
Discarded = 0.01cfs @ 12.09 hrs, Volume= 1,288 cf

Primary = 1250 cfs @ 12.09 hrs, Volume= 38,353 cf

Routed to Reach EPLP : East Parking Lot (Pr)

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=216.91' @ 12.09 hrs Surf.Area= 3,435 sf Storage= 3,199 cf

Plug-Flow detention time= 67.8 min calculated for 39,641 cf (93% of inflow)
Center-of-Mass det. time= 31.0 min ( 804.9 - 774.0 )

Volume Invert Avail.Storage Storage Description
#1A 213.41 1,053 cf 33.53'W x 102.43'L x 1.57'H Field A
5,392 cf Overall - 2,384 cf Embedded = 3,008 cf x 35.0% Voids
#2A 213.66' 2,145 cf Ferguson R-Tank XD 5 x 900 Inside #1

Inside= 19.7"W x 9.8"H =>1.21 sf x 1.97'L = 2.4 cf
Outside= 19.7"W x 9.8"H => 1.35 sf x 1.97'L = 2.6 cf
900 Chambers in 18 Rows

#3 214.98' 2 cf Custom Stage Data (Prismatic) Listed below

3,200 cf Total Available Storage

Storage Group A created with Chamber Wizard

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
214.98 0 0 0

219.00 1 2 2
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Device Routing Invert Outlet Devices
#1  Discarded 213.41" 0.170 in/hr Exfiltration over Surface area
#2  Primary 216.25' 6.0" long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#3  Primary 214.98' 2.0" Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#4  Primary 215.15" 8.0" Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Discarded OutFlow Max=0.01 cfs @ 12.09 hrs HW=216.90" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=12.16 cfs @ 12.09 hrs HW=216.90"' (Free Discharge)
2=Sharp-Crested Rectangular Weir (Weir Controls 10.02 cfs @ 2.63 fps)
3=Orifice/Grate (Orifice Controls 0.14 cfs @ 6.52 fps)
4=0Orifice/Grate (Orifice Controls 2.00 cfs @ 5.73 fps)
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1.0 Operation and Maintenance Plan

The Town of Needham High School Tennis project site is subject to Standard 9 - Operation and Maintenance Plan of
the Massachusetts Stormwater Handbook. This Operation and Maintenance Plan details management
recommendations for long-term pollution prevention.

The area to be renovated is the existing Needham High School Tennis Facility located at 609 Webster Street. The

project scope is limited to an area of approximately 2.09 acres. The project consists of installation of four (4) new
tennis courts, renovations to the existing four (4) tennis courts, ADA accessible walkways leading from the parking
lot to tennis court areas, new spectator seating areas, and drainage improvements.

The surfacing types within the limit of work consist of cement concrete, post tension concrete, bituminous asphalt,
and grassed areas.

1.1 Area Drains

Area drains should be cleaned twice per year. Area drains should be checked at least four times a year and at the
end of the foliage and snow-removal seasons.

e Record all maintenance and repairs. Submit reports every year for compliance.
Inspect all area drains after every storm (or at least four times a year) and at the end of the foliage and
snow-removal seasons.

e If sediment is more than six inches deep and/or there are floatable pollutants, they will be removed from the
drain and disposed of.
During colder periods, area drain grates shall be kept free of ice and snow.

e During warmer periods, area drain grates shall be kept free of leaves, litter, sand, and other debris.

1.2 Subsurface Chamber System

The subsurface chamber system should be inspected monthly within the first year of installation. Inspections should
begin with upstream and downstream structures for signs of sediment or other debris and standing water in the
upstream manhole. Use of a pipe camera is recommended to inspect the pipes and chambers. The recharge
system has been designed with inspection ports at the end of each row of chambers. If warranted, sections of the
turf field should be removed, and inspection ports accessed.

e The owner shall keep a maintenance log which shall include details of any events which would have an
effect on the system’s operational capacity.

e The operation and maintenance procedure shall be reviewed periodically and changed to meet site
conditions.

e Maintenance of the stormwater management system shall be performed by qualified workers and shalll
follow applicable occupational health and safety requirements.

Debris removed from the stormwater management system shall be disposed of in accordance with

1.3 Outlet Control Structure

There will be one outlet conftrol structure on site to confrol the flow out of the tennis court drainage system. The
outlet control structure should be inspected twice each year and cleaned twice per year. The outlet control
structure should be checked at least four times a year and at the end of the foliage and snow-removal season.

Record all maintenance and repairs. Submit reports every year for compliance.

e Inspect the outlet control structure every storm (or at least four times a year) and at the end of the foliage
and snow-removal season.

e If sediment is more than six inches deep and/or there are floatable pollutants, they will be removed from
the outlet control structure and disposed of.
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1.4 Vegetated Areas Maintenance

Although not a structural component of the drainage system, the maintenance of vegetated areas may affect the
function of stormwater management practices. This includes the health/density of vegetative cover and activities
such as the application and disposal of lawn and garden care products, disposal of leaves and yard timmings.

Inspect planted areas on a semi-annual basis and remove any litter.

Maintain planted areas adjacent to pavement to prevent soil washout.

Immediately clean any soil deposited on pavement.

Re-seed bare areas; install appropriate erosion control measures when native soil is exposed or erosion
channels are forming.

e Plant alternative mixture of grass species in the event of unsuccessful establishment.

1.5 Spill Prevention and Control Plan

The Property Owner will be responsible for training of people in the proper handling and cleanup of spilled
materials. No spilled hazardous materials or hazardous wastes will be allowed to come in contact with stormwater
discharges. If such contact occurs, the stormwater discharge will be contained on site until appropriate measures in
compliance with state and federal regulations are taken to dispose of such contaminated stormwater.

In order to minimize the potential for a spill of hazardous materials to come into contact with stormwater, the
following steps will be implemented:

1. All materials with hazardous properties (such as pesticides, petroleum products, fertilizers, detergents,
construction chemicals, acids, paints, paint solvents, cleaning solvents, additives for soil stabilization,
concrete curing compounds and additives, etc.) will be stored in a secure location, with their lids on,
preferably under cover, when not in use.

2. The minimum practical quantity of all such materials will be kept on the site.

3. A spill control and containment kit (containing, for example, absorbent materials, acid neutralizing powder,
brooms, dustpans, mops, rags, gloves, goggles, plastic and metal trash containers, etc.) will be provided at
the maintenance area of the site.

4. Manufacturers recommended methods for spill cleanup will be clearly posted and site personnel will be
trained regarding these procedures and the location of the information and cleanup supplies.

In the event of a spill, the following procedures should be followed:

All spills will be cleaned up immediately after discovery.

2. The spill area will be kept well ventilated and personnel will wear appropriate protective clothing to
prevent injury from contact with hazardous substances.

3. The Owner will be notified immediately.

4. Spills of toxic or hazardous materials will be reported to the appropriate federal, state, and/or local

government agency, regardless of the size of the spill.

The Property Owner will be the spill prevention and response coordinator. He will designate the individuals who will
receive spill prevention and response training. These individuals will each become responsible for a particular phase
of prevention and response. The names of these personnel will be posted in the material storage area and other
applicable areas onsite.
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2.0 Appendices
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2.1 Operations and Maintenance Logs



Inspection for Year:

NOTE: See Operations and Maintenance Plan for details of inspection requirements.

Structural Best

Management Action Date Comments Completed Action Date Comments Completed
Practice Completed By Completed By
Area Drains Inspect Clean (if
required—
See Plan for
details.)
Outlet Control Inspect Clean (if
Structure required—
See Plan for
details.)
Subsurface Inspect Clean (if
Recharge required—
System—Inspect See Plan for
every 5 years, details.)

clean as required.
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