Engineering Drainage Caiculations
for
22 Highland Avenue
Winchester, Massachusetts

Prepared for
Winchester Housing Authority
Winchester, Massachusetts

Prepared by
Gala Simon Associates, Inc.
394 Lowell Street, Suite 18
Lexington, MA 02420
781-676-2962

January 20, 2010




Prajecr: 22 Highland Avenue, MA

Date. January 20, 2010

Summary of Results:

The following tables summarize the peak flows for the watersheds under Existing and Proposed

Conditions.

Summary of Stormwater Runoff — {Area onto Wetlands and Highland Avenue)

Storm Event Existing Conditions Peak Proposed Conditions Peak
Runoff (cfs) Volame (af} Runoff (cfs) Volume {(af)

2-Year (3.2 in/hr) 0.09 6.010 0.05 0.005

25-Year (5.5 in‘kir) 0.55 0.039 0.26 0.018

100-Year (8.5 in/hr) 1.36 0.092 0.62 0.042

Design Assumptions
1. The subsurface drainage systems were designed for the 100 year storm event
using a precipitation of 8.5 in 24 hours.

2. By field observation the percolation rate of the underlying soils was assumed

to be 10 min/in. Both subsurface drainage systems will be installed in fill with

a percolation rate of 2 min/in.
3. Under existing conditions the entire property (14,000 s.f)) drains to the

adjacent wetlands. Under proposed conditions this will continte to be the

casc.

Conclusions:

1. As analyzed, the peak rates of runoff and volumes will be reduced below existing levels
for the 2, 25 and 100 year storm events.




Existing Conditions Drainage Calculations
2 Year Storm Event
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EXISTING CONDITIONS
Frepared by Gale Simon Associctes, Inc.
HydroCaAD B8.00 s/n 004688 2006 HydroCAD Soffware Sciutions LLC

Page 7
1/23/2010

Area Listing {selected nodes)

Area  {ocres) CMN  Description {: s

0.252 49 50-75% Gress cover, Fair, HSG A (1S)

0.069 98 Paved parking & roofs  (15)

0.571



EE

EXISTING CONDITIONS lype i 24—hr  Roinfall=3.20

Prepared by Gala Simon Associgles, Inc. Page 3
HydroCAD  8.00 s/n 001838 20068 HydroCAD Software Soiutions LLC 1/20/2010

lime spen=5.00-20.00 nrs, dt=0.05 hrs, 501 points
Reach routing by Stor—ind+Trans method —  Pond routing by Stor—ind method

Subcatchment 1S EXISTING Runoff Area=14,000 sf Runcff Depth>0.367
Te=6.0 min CN=60 Runeff=0.09 cfs 0.010 of

| Runoff Area = 0.321 ac  Runcff Volume = 0.010 af  Average Runoff Depth = 0.36”
78.49% Pervicus Area = 0.252 ac 21.51% Impervious Area = 0.069 ac



EXISTING CONDITIONS Tvpe W 24—hr Rainfall=3.20"

Prepared by Galog Simon Associales, Inc. Page 4
HydraCalD  8.00 s/n 004688 2006 liydroCAD Software Solutions LLC 1/20/2010

Subcatchment 1S: EXISTING

E)

Runoff = 009 ¢cis @ 12.14 hrs, Volume= 0.010 aof, Depth> D.36

Runoff by SCS TR-2C method, UH=SCS, Time Spanw= 5.00-20.00 hrs, dt= 0.05 hrs
Type !l 24—hr Rainfell=3.207

prea (sf)  CN  Description
3,011 98 Poved parking & roofs
10,989 49 50-75% Graoss cover, Fair, HSG A
14.000 60  Weighted Average

10,989 Pervicus Area
4,017 impervious Arec

Te  length Slope  Velocity Capocity Description
{min) (feet) (ft/ft) (fi/sec) {cfa)

6.0 Direct Entry,

Subcatehment 1S: EXISTING
Hydrograph .

oo

0.09- (o]

oo85 $ Type ill 24-hr

0,075—_? ‘//*\ Rainfall=3.20"

ot 1 Runoff Area=14,000 sf

oo | Runoff Volume=0.010 af
$ oos) /Ij Runoff Depth>0.36"
z g i . .
2 ¢ Tc=6.0 min

0.035 | I “? CN=60

0.03- !

0.025 ] |] J‘/@

0.02- [ |

0.015 [ j

a0s] ‘ |/

oM 7 . _ -
5 8 7 ) ) % 1 12 13 14 15 18 17 18 19 20

Time (hours}



Existing Conditions Drainage Calculations
25 Year Storm Event
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EXISTING CONDITIONS
Prepared by Gale Simon Asscciotes, Inc.
HydroCAD B.00 s/n 004688 2006 HydroCAD Softwars Solutions LLC

Page 2
1/20/2010

Area Listing (selected nodes)

Areo  {acres) CN Description (subcais)

0.252 49  50-75% Gross cover, Fair, HSG A (15)

0.069 98 Paved parking & roofs (15)

0.571



EXISTING CONDITIONS Type Wl 24—hr Rainfall=5.50"

Prepared by Gala Simon Associcles, Inc. Page 3
HydroCAD  8.00 s/n Q04688 2006 HydroCAD Software Solutions LLC 1/20/2010

Ttme spen=5.00-70.00 hrs, ¢t=0.05 hrs, 301 points
Runoft by SCS TR-20 melthod, UH=5CS
Reach routing by Stor—Ind+Trans method —  Pond routing by Stor—Ind method

Subcatchment 1S: EXISTING Runcff Area=14,000 sf Runoff Depth>1.45"
Te=6.0 min CN=03G0 Runcff=0.55 cfs 0.039 aof

I Runoff Area = 0.321 ac Runoff Volume = 0.039 of  Average Runoff Depth = 1.457

78.49% Pervious Area = 0.252 ac 21.51% Impervious Area = 0.089 ac



EXISTING CONDITIONS

lype i} 24—hr Rainfali=5.50"
Prepared by Cala Simon Associates, Inc.

Page 4
HydroCAD  &.00 s/n (04688 2006 HydroCAD Software Solutions LLC 1/20/2010
Subcatchment 1S: EXISTING
Runoff - 0.55 ofs @ 12.10 hrs, Volume= 0.039 of, Depth> 1.457

Type Il 24—hr Rainfall=5.50"

Area (sf} CN Description
3,011 98 Paved parking & roofs
10,989 49  H0—=7b% Grass cover, Foir, HSG A
14,000 B0 Weighied Average

10,989 Pervious Areg
3,011 fmpervious Areg
Tc  Length Siope  Velocity Capacity Description
{min) (feet) (11/ft} (ft/sec) {cfs)
6.0 Direct Entry,
Subcatchment 15: EXISTING
Hydrograph
) 055
055 || Type lll 24-hr
|1 Rainfall=5.50"
>3 B Runoff Area=14,000 sf
L1 Runoff Volume=0.039 af
@ 035 ! ]
g ° A Runoff Depth>1.45'
E 031 A . .
GO /i\//; Tc=6.0 min
0.25° [ -
0.2- | IIM CN=60
3 Vv
0_15--_3 // M
01 7B
0.05- . /
N VA, A I oA
12

13 14 15 18 17 18 19 20
Time {hours)



Existing Conditions Drainage Calculations
100 Year Storm Event
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EXISTING CONDITIONS

Prepared by Gola Simon Associates, Inc.
HydroCAD  8.00 s/n Q04688 2006 HydroCAD Software Solutions 1LIC

Page 7
1/20/2010

Area Listing (selected nodes)

Areg  (acres) CN  Descriolion (subcats)

0.262 493 50-75% Grass cover, Fair, HSG A {15)

0.069 98 Paved parking & roofs  (15)

0.321



EXISTING CONDITIONS Tvpe Wl 24—hr Rainlall=8.50"
Prepared by Galae Simon Associoles, inc. Page 3
HvdroCAD  8.00 s/n OO4ERS 2006 HydroCAD Software Selutions LLC 1/720/2010

Time spon=5.00-20.00 hrs, dt=0.05 hrs, 301 poinis
Rurotf by SCS TR—=20 method, UH=5C5

Reach routing by Stor—=ind+Trcns method —  Pond routing by Stor—Ind method
Subcatchment 1S: EXISTING Runoff Area=14,000 sf  Runoff Depth>3.43"
Te=6.0 min CN=860 Funotf=1.36 cfs (0.092 af

| Runoff Area = 0.321 ac Runcff Volume = 0.092 of Average Runoff Depth = 3.43"

78.49% Pervious Area = 0.25Z7 ac 21.51% Impervious Area = 0.069 ac



EXISTING CONDITIONS Type W 24—hr Rainfall=8.50"

Prepared by Gala Sirmon Asscciates, Inc. Page 4
HydroCAD B.00 s/n CD4B84 2006 liydroCAD Software Solutions LG 1/20/2010
Subcatchment 1S: EXISTING
Runoff = 1.36 cfs @ 12.10 hrs, Volume— 0.092 aof, Depth> 3.457

Runoff by SCS TR—-20 method, UH=5CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type HI 24—hr Rainfell=8.507

Area (sf)  CN  Description
3,011 38 Pgoved parking & roofs
10,989 493  H0-—75% Graoss cover, Fair, HSG A
14,000 80 Weighted Average

10,989 Pervious Arec
5,011 Impervious Area
fe  lLength Slope  Velocity Capacity  Uescription
(min)  (feel) (/1) (fi/sec) (cfs)
5.0 Direct Entry,

Subcatchment 1S: EXISTING

Hydregraph

Type lil 24-hr
Rainfall=8.50"

Runoff Area=14,000 sf
Runoff Volume=0.092 af
Runoff Depth>3.43"

" Tc=6.0 min

CN=60

Flow (cig)

Time (hours)



Proposed Conditions Drainage Calculations
2 Year Storm Event
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Roof & Rear

king/drive
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Drainage System

Remainder of site
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3S >

Driveway Entrance Subsurface
Drainage System
{ ‘Reach. / i Drainage Diagram for PROPOSED CONDITIONS
Scha? : sach, m Lmk Prepared by Gala Simon Asscciates, Inc. 1/20/2010
) o HydroCAD® 8.00 s/n 004688 © 2006 HydroCAD Saftware Solutions LLC




PROPOSED CONDITIONS

Prepared by Gola Simon Associates, Inc.
HydrolAD  8.00 s/n CU4688 2006 HydroCAD Software Solutions LLC

FPage 2
1/20/2810

Area Listing (all nodes)

Area  (ccres} CN Descriptior (subcats)

0.144 81 >75% Gross cover, Good, HSG B {15,25,35)

0.178 98 Paved parking & roofs  (15,2S8,35)

0.321



PROPOSED CONDITIONS Type W 24—hr Rainfall=3.20"
Prepared by Gela Simon Associates, Inc. Page 3
HydroCAD  8.00 s/n D04B85 2008 HydroCAD Software Solutions LGS 1/20/2010

lime span=5.00-20.00 hrs, dt—-0.05 hrs, 301 points
Runoff by 505 TR—2Z0 method, UH-5CS
reach rowiing by Slor—ind+Trans method — FPond routing by Stor—ind method

Subcatchment 1S: Roof & Rear parking/d Runoff Arec=/,015 sf  Runoff Depth>2.69"

-

Te=6.0 min CN=97 Funoft=0.48 cfs 0.036 of

Subcatchment 2S: Remainder of site Runoff Area=5,954 sf Runoff Depth>{ 42"
c=6.0 min CN-B7 Runoff=0.05% cfs  $.00% of

Subcatchment 3S: Driveway Runoff Area1,031 sf Runctf Depth>1.877
Te=6.40 min CN=H8 Runotf=0.G5 cfs  0.004 af

Pond 1P: Parking Subsu Peok Flev=33.34" Storage=245 cf  inflow=0.48 cfs 0.036 of
Outflow=0.16 cfs 0.036 of

Pond 2P: Entrance Subsu Feak Eiev=88.75" Storoge=15 cf Inflow—0.05 ¢fs  0.004 af
Cutflow=0.03 cfs  0.004 af

Runoff Area = 0.321 ac Runoff Volume = 0.045 aof  Average Runoff Depth = 1.68"

44 72% Pervious Area = 0.144 ac 55.28% !Impervious Area = 0.178 ac



PRCPOSED CONDITIONS Type M 24—hr Rainfali=3.20"
Prepared by Gala Simon Associates, Inc. Page 1
HydroCAD 800 s/n 004688 2006 HydroCAD Software Solulicns LLC 1/20/2010

Subcatchment 1S: Roof & Rear parking/drive

Runoff = 0.483 cfs @ 12.09 hrs, Volume= 0.036 af, Depth> 2.697

Ruroff by SCS TR-20 method, UH=5CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
fype Il 24—hr Raintall=3.20"7

Area (sf)  CN  Description
6,783 98 Paved parking & roofs
257 61  >787% Grass cover, Good, HSG B
7,015 97 Weighied Average

252 Parvicus Area
65,7853 impervious Area
Te  Length Slope  Velocity Capacily Description
(min}  (feet) (ft/i1) (it/sec) (cis)

5.0 Direct Entry,

Subcatchment 15: Roof & Rear parking/drive
Hydrograph '

|
0.5 (o4 |

e . Type Il 24-hr
- f | Rainfali=3.20"
i Runoff Area=7,015 sf

o | | Runoff Volume=0.036 af

g o % Runoff Depth>2.69"

£ o= A ' Tc=6.0 min
78 CN=97
o.15—; ﬂ‘{j

5 § ¥ 8 g 10 11 12 13 14 15 16 17 18 19 20

Time (hours)



PROPOSED CONDITIONS Tvpe i 24—hr Rainfall=320"

Prepared by Gala Simon Associotes, Inc.

Page 5
HydroCAD  8.00 s/n 004628 2006 HydroCAD Software Soluticons LLC 1/20/2010
Subcatchment 2S: Remainder of site
Runoff = 0.05 ¢fs @ 1212 hrs, Volume= 0.005 of, Depth> 0.427

Runoff by SCS TR—20 method, UH=5CS, Time Spen— 5.00-20.00 hrs, dt= 0.05 hrs
[ype I 21—hr Rainfaii=5.20"

Area (sf)  CN  Description
5,764 61 »75% Grass cover, Good, HSG B
1890 983 Poved puarking & roofs

5,954 67 ‘Weighted Average
5,764 Fervious Areaq
190 Impervious Areg
Te  Lengin Slope  Velocity Cuapacity  Description
{(min}  {(feet) (t/fl} (ft/sec) {cfs)
6.0 Direct Entry,

Subcatchment 2S; Remainder of site

Hydrograph
0.055" -
- g Type Il 24-hr
Rainfall=3.20"
0.04 ﬂ Runoff Area=5,954 sf
oo, /\ Runoff Volume=0.005 af
S oo g Runoff Depth>0.42"
8 oos ll{r/l\ " Tc=6.0 min
0.02- i CN=62
0.015- 'k/l
0,01-;
0.005-F
5 6 ¥ - 9 10 11 12 13 14 13 16 17 18 19 20

Titne {hours)



PROPOSED CONDITIONS Type M 24—hr Rainfall=3.20"

Prepared by Gala Simon Associates, Inc.
HydroCAD  8.00 s/0 Q046885 2006 HydroCAD Software Solutions LLE

Page 6
1/20/20G10

Subcatchment 35: Driveway

Runoff = 0.05 ¢fs @ 12.09 hrs, Volume= 0.004 gat,

Depth> 1.877

Runoff by SCS TR—20 method, UH=3C3, Time Spon—= 5.00-20.00 hrs, di= 0.805 hrs

lype Ul 24—hr  Reinfcii=3.207

Areg (sf) CN  Description

265 61 >/5% Gross cover, Good, HS5G B
/56 98 Paved porking & roofs
1,031 88 Weighted Average
265 Pervious Areag
766 impervious Arec
Tc  length Siepe  Velocity Cuapacity  Description
(min)  (feet) (fL/ft) {fi/sec) (cis)
5.0 Direct Entry,

Subcatchment 35: Driveway

Hydrograph
0.06-
0,06 cfs |
g Type Il 24-hr
g Rainfall=3.20"
son] ” Runoff Area=1,031 sf
- ooss | Runoff Volume=0.004 af
el e Runoff Depth>1.87"
o iy " Tc=6.0 min
0,025 ; /4_'
9.02-
0‘015.
o_m-i
G.005
’s e 7 & 9 1 11 12 13 14 15 16 17 18 19

Time {(hours)




PROPOSED CONDITIONS Tvoe W 24—hr Rainfall=3.20"
Prepared by Gale Simon Associctes, Inc. Fage 7
HydroCAD  8.00 s/n Q04688 2006 HydroCAD Software Solutions LLC 1/20/2010

Pond 1P: Parking Subsurface Drainage System

inflow Area = 0.181 cc, inflow Depth > 2.6897

inflow = 048 cfs @ 12.09 hrs, Volume— 0.036 of

Qutflow = 0.16 cfs @ 12.37 hrs, Volume= 0.036 aof, Atten=
Primary = 0.16 cfs @ 17.37 hrs, Volume= 0.036 of

Rouling by Stor—ind method, Time Span= 5.00—20.00 hrs, dt= 0.05 hrs
Peak Elev= 93.34" @ 12.37 nrs Surf.Arec= O sf Storoge= 245 cf

Piug—Flow deiention time= 7.0 min caclculated for 0.036 of {1007% of inflow)

667,

Center—~of—Mass deil. lime= 6. min { 750.6 — 743.8
Volume Invert Avail.Storage  Storage Descriolion

#1 92.75 1,459 cf Custom Stage Data Listed below
Elevation Cum.Store

(feet} (cubic—feet)

92.75 O

03.75 174

94.25 936

895.45 1,459
Device Routing fnvert  Quilet Devices

#1  Primary 0.00" Custom Exfiltration

Elev. (feet) 9275 92.76 93.256 94.25

95.45

Disch. (efs) 0.000 $.150 0.160 0.180

0.200

Primary OutFlow Max=0.16 c¢fs @ 12.37 hrs HwW=93.34 (Free Discharge)
®_1—Custom Exfiltration (Cusiom Controls 0.15 cfs)

Lag-




PROPOSED CONDITIONS Tvpe W 24—~hr Rainfall=3.20"
Prepared by Gala Simon Associates, Inc. Page 8
HydroCAD 8.00 s/n 004883 2006 HydroCAD Software Scolulions LLC 1/20/2010

Pond 1P: Parking Subsurface Drainage System
Hydrograph

inflow
Tods ol ] Primary

o5 Inflow Area=0.161 ac
0_45-. : Peak Elev=93.34'
04 Storage=245 cf

0.35]

0.3:

Fiow {cfs)

025
0.2-
0.15-

0.4

0.05

s 6 7 & a8 10 1 12 13 14 15 16 17 18 19 20
Time (hours)



PROPOSED CONDITIONS Tvpe [if 24—hr Rainfall=3.20"

Frepared by Galo Simen Associcles, Inc. Page 9
HydroCAD 8.00 s/n DQ4688 2006 HydroCAD Software Solutions LLC 1/20/2010

Pond 2ZP: Entrance Subsurface Drainage Sysiem

Inflow Area = 0.024 cc, Inflow Depth > 1.877

inflow = 0.05 cfs @ 12.69 hrs, Volume= 0.004 of

Qutflow = D.03 cfs @ 12.25 hrs, Volume= 0.004 af, Atten= 497,
Primary = 0.03 cfs @ 12.25 hrs, Volume= 0.004 of

Rouling by Stor—ind melhod, Time Span= 500-20.00 ars, dt= 0.05 hrs
Peak Elev= 88.75 @ 12.25 nrs Surf.Arec— O sf Storage= 15 cf

Plug—Flow deiention time= (not calculated: cutflow precedes infiow)

Center~of—Mass dei ilime= 2.5 min { 7859 — 7814 )
Volume Invert Avcil.Slorace  Storgge Descrinlion
#1 88.50° 217 ¢t Custom Stage Data Listed below
Elevation Cum.Store
(feet} (cubic—feet)
88.50 5
892.00 30
8906.00 141
g1t.20 217
Device Rouling invert  Ouilet Devices
#1  Primary 0.00"  Exfiltration
Blev. (feet) 8850 8851 8900 80.00
35.20
Discr. (cfs) 0.000 0.025 0.030 0.037

Primary OutFlow Mgox=0.03 cfs @ 12.25 hrs  HW=88.75 (Free Discharge)
1 —Exfiltration  (Custorn Controis 0.03 cfs) :

/

Lag=




PROPOSED CONDITIONS Tvpe W 24—hr Rainfali=3.20"

Prepared by Gala Simon Asscciates, Inc. Page 10
HvdroCAD  8.00 s/n QD46ED 2006 HydroCAD Software Solutions LLC 1/20/2010

Pond 2P: Enirance Subsurface Drainage System

Hydrograph
£0.06 et % :;l:xw
"&  Inflow Area=0.024 ac
: Peak Elev=88.75'
008 Storage=15 cf

5 6 7 8 & 10 1 42z 43 14 15 16 17 18 19 20
Time (hours)



Proposed Conditions Drainage Calculations
25 Year Storm Event



T /4p

Roof & Rear
parking/drive _
Parking Subsurface
Drainage System
2S5

Remainder of site

N

Driveway Entrance Subsurface
Drainage System

Prepared by Gala Simon Associates, Inc. 1£20/2010

/
HydroCAD® 8.00 s/n 004688 © 2006 HydroCAD Seftware Satutions LLC

; T /\ T
(Subcat) |Reach /éma\ Link Drainage Diagram for PROPOSED CONDITIONS




PROPOSED CONDITIONS
Prepared by Coclu Simon Associates, Inc. Page 2
HydreCAD  8.00 s/n 004688 2008 HydroCAD Software Solutions LLC 1/20/2010

Area Listing (all nodes)

|

Area . {acres) ON Description {subccis)

et

0.144 61 >75% Grass cover, Good, HSGC B (15,7535

0.178 38 Poved parking & roofs  (15,25,35)

0.321



j

PROPOSED CONDITIONS Tvpe W 24—hr Rainfall=5.50"
Prepared by Cala Simon Associcies, Inc. Page 3
HydroCAD  8.00 s/n 004688 2006 HydroCAD Software Solulions 1/20/2010

lime span=5.00-20.00 hrs, di=0.05 hrs, 301 poinls
Runoff by SCS TR—-20 method, UH=SCS
Reach routing by Sltor—Ind+Trans method —  Pond routing by Stor—~Ind method

Subcatchment 1S: Roof & Rear parking/d Runoff Area=7,015 sf Runoff Depth>4.807
fc=6.0 min CN=g7 Rurnoff=0.84 cfs 0.064 of

Subcatchment 2S: Remainder of site Runoff Arec—5,954 sf Runoff Depth>1.60"
Te=6.C min CN=g> Runcff—0.26 <fs  0.018 of

Subcatchment 3S: Driveway Runoff Areo=1,031 sf Runoff Depth>3.91"
c B0 min CN=88 Funoff=0.11 cfs (.008 aof

=

Ponnd 1P: Parking Subsu Pecok Flev=43.9%" Storage=70% cf inflow=0.84 cfs 0.064 of
Oulfiow—0.17 cfs  0.064 of

Pond 2P: Entrance Subsu Feak Elev=8%35" Storage=69 cf Inflow=0.51 cfs  0.008 of
Cutflow=0.C3 cfs 0008 of

Runoff Area = 0.321 ac Runoff Volume = 0.030 qof Average Runoff Depth = 3.377

44 72% Pervicus Area = 0.144 ac 55.28% Impervious Area = 0.178 ac



PROPOSED C ONDITIONS Type W 24—hr Rainfall=5.50"
Prepared by Gale Sirmon Associctes, Inc. Page 4
HydraCAD B8.00 s/n 004638 2006 HydroCAD Software Sclubtions LIC 1/20/2010

Subcatchment 1S: Roof & Rear parking/drive
Runoff = 0.84 cfs @ 12.0% hrs, Volume= 0.064 of, Depth> 480"

Runotf by SCS IR=20 method, UH=3CS5, Time Span= 5.00-70.00 hrs, di= 0.05 hrs
Type It Z4—hr Rainfali=5.50"

Area (sf)  CN  Description
65,783 98 Paved parking & roofs

252 61 »>/bB% Grass cover, Good, HSG B
7,015 97 Weignied Average
252 Pervious Areg
5,783 Impervicus Areo
fe  Length Slope  Velocity Capacity Description
(min)  (feet) ({i/ft) (ft/sec) (cfs)
6.0 Direct Lntry,

Subcatchment 1S: Roof & Rear parking/drive

Hydrograph

oo _
ot ? Type Hll 24-hr
075 ﬂ} Rainfall=5.50"
v Runoff Area=7,015 sf
o || i Runoff Volume=0.064 af
$ os) /l Runoff Depth>4.80"
2 y " Tc=6.0 min
" CN=97
O § 7 8 9 1 M 12 13 14 15 18 17 18 189 20

Time (hours)



PROPOSED CONDITIONS

Tvpe il Z24—hr

Prepared by Galo Simon Associotes, Inc.

Rainfall=5.50"

Fage 5
HydroCAD 800 s/n 004688 2006 HydroCAD Software Sclutions LIC 1/20/2010
Subcatchment 25: Remainder of site
Runoff = 0.26 cfse @ 12.10 hrs, Volume= 0.018 af, Depth> 1.607
Runoff by SCS TR-20 method, UH=5CS, Time Span—= 5.00-20.00 hrs, di= 0.05 hrs
Type !l 24—hr Rainfull=5.50"
Area {sf) CN Descriplion
5,764 61 »>/5% Grass cover, Good, HSG B
190 98 Poved porking & roofs
5,954 b2 Weighted Average
5,764 Pervious Ared
190 Impervious Areag
fe  length Slope  Veiocity Capacity  Descriplion
{min)  (feet) (fi/7t) (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 2S: Remainder of site
Hydrograph
e s
0_26-:: | % Type 1 24-hr
0.24- il .
0] JH/i Rainfall=5.50"
o2 4 Runoff Area=5,954 sf
018 1 Runoff Volume=0.018 af
m ) .
£ o1, % Runoff Depth>1.60"
0.14 ] A A : .
5 o R Tc=6.0 min
o e CN=62
0.1 1/,&/!
0.08- Ve
0.06] |
0.04
.02
c.' AT IL A G . : . _ :
5 5 7 8 9 0 M 12 13 14 15 18 17 19 20

Time (hours)



FROPOSED CONDITIONS

Prepared by Gala Simon Assccictes, Inc.
s/n 0046883

HydroCAD  &.Q0

Type I 24—hr

2008 =SvdroCAD Software Soiutions LILC

Rainfall=5.50"

Page 6
1/20/2010

Runoff =

Runoff by SCS TR-20 method, UH=5CS,
Rainfali=5.50"

Type Il Z24—hr

0.11

12.09 hrs,

Volume=

Subcatchment 3S: Driveway

0.008 af,

Depth> 3.917

Time Spon= 5.00-20.00 hrs, di— 0.05 hrs

Area (sf) CN  Description
265 GY  =/b7% Grass cover, Good, HSG B
766 98 Paved parking & roofs
1,031 88 Weighted Average
265 Areg
766 Impervious Arec
lc  length Slope  Velocity  Capacity  Descriplion
{min) (teet) (ft/ft) (ft/sec} {cfs)
6.0 Direct Lntry,
Subcatchment 35S: Driveway
Hydrograph .
0.12 [ Rencrr}
o “FF
0.105- 1 Type il 24-hr
1 1oy - —
0.095 i Rainfall=5.50"
.09 1A
0.085 i Runoff Area=1,031 sf
0.08-] P
0.075 [ | Runoff Volume=0.008 af
» 0,074
Soces .:V] Runoff Depth>3.91"
2 0.06- i . .
20055, }‘/1“ Tc=6.0 min
05 1A
0.045- A =
e CN=8
0.035-5 ;/1' /!i
003 M s
0.025': 'V/"l‘
0.02 ﬂ Vv
0.0154 @
0.014 ’ %
0.005]
0:/2’7 s _ —_

11 12 13

Time (hours}

17 18 19 20



PROPOSED CONDITIONS Type W 24—hr Rainfall-5.50"
Prepared by Cala Simon Associates, Inc. Page /
HydroCAD &.00 s/n 004688 2008 HydroCTAD Soflware Solutions [LC 1/20/2010

Pond 1P: Parking Subsurface Drainage System

Inflow Areg = 0.181 ac, inflow Depth > 4.80"7

Inflow - 0.84 cis @ 12.09 hrs, Volume= G.064 af

Outflow = 017 cfs @ 1251 hrs, Volume= 0.064 af, Atten= 797,
Primary = 0.17 cfs & 12.51 nhrs, Volume= 0.064 of

Rouling by Stor—ind method, lime Span— 5.00-20.00 nrs, dl= 0.05 hrs
Peak Elev= 93.95 @ 12.51 hrs Surf.Arec— O sf Storoge= 708 cf

Plug—Flow deteniion time= (not caiculoted: outflow precedes inflow)
Center—of—Mass det. lime= 22./ min { 760.1 — 737.4 )

Voiume lrivert Avail.Slorcge  Storcge Description
#1 92.75% 1,409 ¢f  Custom Stage Dota Listed below
Elevation Cum.Siore
{feet) (cubic—feet)
92.75 0
95.25 174
94.25 936
95.45 1,459
Device  Rouling invert  Outlet Devices
#1  Primary 0.00" Custom Exfiltration
Flev. (feet) 92.75 92.786 93.25 94.25
95.45
Dizch. {(¢fsy 0.000 0150 0.160 0.180
0.200

mary Quifiow Max=0.17

Pri 7 ¢fs @ 7251 hrs  HW=983.95 (Free Discharge)
*_1—Custom Exfiltration (Custom

Controls 0.17 cfs)

Lag-




PROPOSED C ONDITIONS Type H 24—hr  Rainloll~550"
Prepared by Gala Simon Associales, inc. Page 8
HydroCAD  8.00  s/n 004688 2006 HydroCAD Soflware Solutions LLC 1/20/2010

Pond 1P: Parking Subsurface Drainage Sysiem

Hydrograph
s 2  Inflow Area=0.161 ac
: Peak Elev=93.95"
0.7

0.65] Storage=708 cf

5 6 7 8 9 10 1 12 13 14 15 18 7 18 19 30
Time (hours)



PROPOSED CCONDITIONS Tvoe Jil 24—hr Rainfali=5.50"

Frepared by Gala Simon Asscciates, Inc. Page 9
HydroCAD  5.00 s/n Q04688 2006 BydroCAD Sofiwgre Selubions HIC 1/20/2010

Pond 2P: Entrance Subsurface Drainage System

inflow Area = 0.024 cc, inflow Depth > 3.217

inflow = 011 cis @ 12.09 hrs, Volume— 0.008 af

Outflow = 0.03 cfs @ 12412 hrs, Volume— 0.008 af, Atten= 70%,
Primary = 0.03 cfs @ 12.47 hrs, Volume= 0.003 cf

Rouling by Stor—Ind method, Time Spon= 5.00-20.00 hrs, di= 0.05 hrs
Peak Flev= 8935 @ 12.42 hrs Surf.Area= 0 sf Slorage= B9 cf

Plug—Fiow detention lime= 11.6 min caleuicted for 0.008 af (100% of inflow)

Center—of—Moss del. time= 115 min { 775.4 — 763.9 )
Volume invert Avail. Storage  Storage Description
#1 88.50° 217 ¢t Custom Stage Data listed below
Filevation Cum.Slore
(feet) (cubic—feet)
88.50 o
89.00 30
90.00 141
91.20 217
Device  Routing invert  QOuilet Devices
#1 Primary 0.00" Exfiltration
Elev. (feel) 88.50 8257 89300 90.00
91 20
Disch. {efs) 0.000 0.025 0.0306 0.037
0.016

Primary OQutFlow Moax=0.03 c¢fs @ 12.42 hrs HW—88.55 (Free Discharge)
4+ 1 —Exfiltration (Custom Conirols 0.03 cfs) "

Lag-




S e T ik GO = 5

e wrowt ASSOCHGLES, Inc.
s/n 0046838 2008 HydroCAD Softwgre Soluticons (LO

Pond 2F: Entrance Subsurface Draingge System
Hydrograph

PRI |

Inflow Area=0.024 ac
Peak Elev=89.35'
; Storage=69 cf

7 8 8 10 1 12 13 44 45 16 17 16 19 20
Time (hours)




Proposed Conditions Drainage Calculations
100 Year Storm Event



1S

Roof & Rear
parking/drive

2S5

Remainder of site

35

T /e

Parking Subsurface
Drainage System

Driveway

’\Subcat> Reach /_'P:Q\ L;nk

> /29

Entrance Subsurface
Drainage System

Drainage Diagram for PROPOSED CONDITICONS
Prepared by Gala Simon Assoctates, Inc. 1/20/2010
HydroCAD® 8.00 s/t 604688 © 2006 HydroCAD Software Selutions LLC




PROPOSED CONDITIONS

Prepared by Cala Simon Associates, Inc. Page 2
FlydroCAD  8.00 s/n 004688 2005 HydroCAD Software Solutions LLC 1/20/2010

Area Listing (all nodes)

Area  (acres) CN Descrintion (subcais)

% Gross cover, Good, HSG B (15,25,39)

th

0.144 61 =7

0.178 98 Paved parking & roofs  (15,25,35)

0.321



El

PROPOSED C ONDITIONS Tvpe Wl 24—hr Rainfoll=8.50

Prepared by Gala Simen Associates, Inc. Page 5
HydroCAD 800 s/n Q04688 2006 HydroCAD Software Solulions 11C 1/26/2010

Time span=5.00-20.00 hrs, di=0.05% hrs, 301 points
Runoff by 3CS TR—=20 method, UH=3CS
Reach routing by Stor—Ind+Trans method = Pond routing by Stor—Ind meihod

Subcatchment 1S: Roof & Rear parking/d Runoff Area=7.015 si Runoff Depth>7.54"
Tc—-6.0 min CN=87 Runctf=1.31 cts 0101 af

Subcatchment 25: Remaihder of site Funoff Aree—5,954 &f Runoff Leplh>3 667
Te=6.0 min CN—&2 Runoff=0.62 cfs  0.0497 of

Subcatchment 3S: Driveway Runoff Area=1,031 of Runoff Depth>6.67"
Tc=6.0 min CN=88 Runoif=0.18 cfs  0.013 of

Pond 1P: Porking Sub Peok flev=9524"  Slerage=1,362 cf  Inflow=1.31 cfs 0101 of
Outflow=0.20 <fs 01071 of

Pond 2P: Entrance Subs Peak Eiev=890.27" Storoge=158 cf inflow=0.18 cfs  0.0135 af
Outfiow=0.04 cfs 0013 of

Runoff Area = 0.321 ac Runoff Volume = 0.156 aof  Average Runoff Depth = 5.827

44.72% Pervious Area = 0.144 ac 55.28% Impervicous Area = 0.178 ac



PROPOSED CONDITIONS

Prepared by Gala Simon Associates, Inc.

lype (i Z24—hr Rainfall=8.50"

Page 4
HydroCAD  8.00 s/n 004688 2006 HydroCAD Softwore Solutions LLC 1/20/2010
Subcatchment 1S: Roof & Rear parking/drive
Runoff = 1.3%7 cfs @ 12.09 hrs, Volume= 0101 aof, Depth> /7.547
Runoff by SCS fR—-20 method, UH=5CS5, Time Span= 5.00-20.00 nrs, di— 0.05 hrs
Type i 24—hr  Rainfali=8.507
Area (sf}  CN  Description
6,783 98 Poaved parking & roois
2357 €1  >/5% Gregss cover, Good, HSG B
£,015 97 Weighted Average
232 Pervious Area
6,785 Impervious Aredq
Tc  Length Slope  Velocity  Cuopccity  Description
{min)  (feet) ({t/ft) (t/sec] (cis)
6.0 Direct Entry,
Subcatchment 1S: Roof & Rear parking/drive
Hydrogragh
£3 Runoff
EETET]
7 % Type Il 24-hr
! =
N Rainfall=8.50"
1 v Runoff Area=7,015 sf
' | Runoff Volume=0.101 af
g % Runoff Depth>7.54"
. { | .
£ i Tc=6.0 min
L =
,/3,./2:. CN=97
e
R
A’
L 777777 '
5 6 7 8 9 10 11 12 13 ' 9

14 15 16 17 18 19 20
Time (hours)




PROPOSED CONDITIONS

lype Wl 24—hr Rainfall=8.50"
Prepored by Calu Simon Assocociates, Inc.

Page 5
[ydraCAD  8.00 s/n CD4688 2006 HydroCAD Soflware Scolutions LLC 1/20/2010
Subcatchment 2S: Remoainder of site
Runoff = 0.62 cfs @ 1210 nrs, Voiume= 0.042 af, Depth> 3.667

Runotf by SCS [R—-20 method, UH=3CS, Time Spon= 5.00-20.00 hrs, dt= 0.05 hrs
Type I ?4—hr Rainfali=8.50"

Area (sf)  C Description
5,764 61  >75% Grass cover, Good, HSG 2
190 98 Paved parking & roofs
5,954 B2 Weighted Average

5,764 Pervious Areq
196 lmpervious Areg
e Length Slope  Velocity Caopccily Description
(min)  (feet) (&1/ft) (fi/sec) {cfs)
5.0 Direct Entry,
Subcatchment 2S: Rermainder of site
Hydrograph
o_es-{. T
o L_‘; Type 1l 24-hr
55, P Rainfall=8.50"
4 Runoff Area=5,954 sf
. - | W] Runoff Volume=0.042 af
+ c|_35:T E/:'/'i Runoff Depth>3.66"
uE. 0_3-:1 uf I]’u/’ji " T¢=6.0 min
% CN=62
0.2’ P
0.15 ,%V/
0.1 g
0.05 7
oWl

o
Ja]
~
[+
1=
=3

M 12 13 14 15 1% 17 18 19 20
Time {bours)



PROPOSED CONDITIONS Type Il 24—hr Rainfall=8.50"

Prepared by Gala Simon Associctes, Inc. Page 6
HydroCAD  8.00 s/n Q04688 2006 HydroCAD Software Solutions LLC 1/20/2010

Subcatchment 3S: Driveway
Runoff = 0.18 ¢cfs @ 12.09 hrs, Volume= 0.013 af, Depth> 6.67"

Runoff by 53CS TR—20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dl= 0.05 hrs
Type HI 24—hr  Rainfall=8.50"

Area (sf) CN  Description
265 61 >/57% Grass cover, Good, H5G B
766 98 Paved parkina & roofs
1,037 88 Weighted Averuce

265 Pervious Area
766 Impervious Area
~ Tc  Length Slope  Velocity  Capacity  Description
(rnin)  (feet) (fi/ft) (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 3S: Driveway

Hydroegraph
o o Type Il 24-hr
ore I5 /'l Rainfall=8.50"
014 il Runoff Area=1,031 sf
048 | | Runoff Volume=0.013 af
S o % Runoff Depth>6.67"
é 0.08 ]J/.'l '\ - Tc=6.0 min
% 9 CN=88
oo 719
o Y
0.02- . %
0.0 /
05"776/'/?" 8 & 10 1 12 13 14 15 16 17 18 19 20

Time (hours)



PROPOSED CONDITIONS lype il 24—hr Rainfall=8.50"

Prepared by Gala Simon Associates, [nc. Page 7
HiydroCAD  8.00  s/n 004688 2006 HydroCAD Soflware Solutions LLC 1/20/2010

Pond 1P: Parking Subsurface Drainage System

Inflow Areg = 0.161 cc, inflow Depth > 7.547

nflow = 1.31 cis @ 12.09 hrs, Volumea= G0 af

Qutflow = G.20 cfs @ 12.58 hrs, Volume= 0.101 af, Allen= 857,
Primary = 0.70 cfs @ 12.53 hrs, Volume= 0.101 of

Routing by Stor—ind method, Time Spon— 5.00-20.00 hrs, di= 0.05 hrs
Feok Eiev— 95.24° @ 12.58 hrs Surf Area= 0 sf Slorage— 1,369 cf
Plug—Flow detention time= 486.9 min calculcied for (. af (100% of inflow)
Center—of—Mass det. lime— 46.6 min ( 781.1

Volume invert Avail Storage  Storage Descrioiion
#1 92.75 1,459 cf Custom Stage Data Llisted below
Elevation Cum.Store
{feet) {cubigc—feel)
92.75 0
93.75 174
94 .25 936
g5.45 1,459
Device Routing Invert  Cutlet Devices
#1 Primary 0.00° Custom Exfiltration
Elev. {fee?) 92.75 92.76 93.25 94.25
95 45
Disch. {cfs) 0.000 0.150 0.160 0.180
2.200

Primary OutFlow Mox=0.20 cfs @ 12.58 hrs HW—85.24" {Free Discharge)}
*1=Custom Exfittration (Cuslorm Controis 0.20 cfs) '

Lag-=




Tvoe Wl 24—hr Rainfall=8.50"

FROPOSED CONDITIONS
Prepared by Gale Simon Associcotes, Inc. Page 8
HydroCAD  8.00 s/n 004688 2006 HydroCAD Soflware Sclutions LILC 1/20/2010
Fond 1P: Parking Subsurface Drainage System
Hydrograph
B inflow
1 Primary

Flow (cfs}

11.97cfs |

Inflow Area=0.161 ac
Peak Elev=95.24"
Storage=1,369 cf

1z 13
Time ¢hours}

14 15 16 17 18 f8 20




PROPOSED CONDITIONS Tvoe W 24—hr Rainfoll=8.50"
Prepared by Gala Simon Associoles, Inc. Page 9
HydroCAD _ 8.00 s/n 004688 2006 HydroCAD Soflware Solultions LLC 1/20/2010

Pond 2P: Entrance Subsurface Drainage System

Inflow Area = 0.074 ac, Infiow Depth > 6.677

infiow == .18 ¢cfs @ 12.09 hrs, Volume= 3.015 af

Ouifiow = 0.04 crs @ 12.50 hrs, Volume= 0.015 af, Allen=
Primary = 0.04 cfs & 12.50 hrs, Volume= 0.013 of

Routing by Stor—ind rmethod, Time Spen= 5.00-2000 hrs, dt— 0.05 hrs
Peak Elev—= 90.27 @ 12.50 hrs Surf.Areg— O sf Storage— 158 cf

Piug—Flow detention time= 26.5 min ccicuiated for 0.013 of (100% of inflow)
Center—of—Mass dei. lime= 264 min ( 779.2 — 752.8 )

Yolume Invert Avail.Storage  Siorcge Descriplion
#1 88.50 217 ¢t Custom Stage Dato Listed below
Flevotion Cum.btare
(feel) {cubic—feet)
38.50 0
89.00 30
90.00 1417
91.20 217
Device Routing Invert  Ouliet Devices
#1  Primary 0.0G°  Exfiitration
Flav. (feet} 88.50 8851 89.00 90.00
91.2¢
Cisch. (efs) 0000 G$.025 0.030 0.037
0.046

Primary OutFlow Max—0.04 cfs @ 12.50 nrs  HW=390.27 (Free Discharge)
21 —Exfiltration (Custom Controis 0.04 cfs) "




PROPOSED CONDITIONS Type Wl 24—hr Rainfall=8.50"
Prepared by Gala Simon Associates, Inc. Page 10
HydroCAD 800 s/n 004688 2006 HydroCAD Softwore Solutions LLC 1/20/2010

Pond 2P: Entrance Subsurface Drainage System
Hydrograph

Inflow
0.2-] Motacts | [T Prirnary

0.19 Inflow Area=0.024 ac
0174 Peak Elev=90.27"
.15 Storage=158 cf

Flow (cfs}

5 & 7 & 9 10 11 12 13 14 15 16 17 18 1% 20
Time {hours)



Operation and Maintenance
Plan



Operation and Maintenance Plan for Drainage System

Project Name: 22 Highland Street, Winchester
Date: January 20, 2010
Site Location: 22 Highland Street
Winchester, Massachusetts
Site Operator:
Owner: Winchester Housing Authority
Address: 13 Westley Street

Winchester, MA 01890
The following Operation and Maintenance Plan (O & M Plan) has been developed to comply

with DEP’s Stormwater Management Policy. The responsibilities outlined in the O&M Plan run
with ownership of the property.

Subsurface Infiltration Systenis

Ensure proper operation in initial months of operation:
e Observe at several intervals during and after small and large rain storms o ensure that the
systems are functioning as intended. Note how long water remains standing in structures

after storm events and how well the water infiltrates over a period of 48 to 72 hours.
¢ Repair items such as upland sediment erosion.

Semi annually inspection of systems for proper functioning and look for:

¢ Subsidence
¢ Cracking of structures

Stormceptor STC 450i

Ensure proper operation in initial months of operation:

e Ensure that at the end of large storms the roadway. grate is clear from debris.
¢ Follow sirict manufacturer guidance for maintenance.

As necessary:



Remove sediment from systems af least once every 2 years;

Dispose and transport accumulated sediment off-site in accordance with local, state and
federal gunidelines and regulations;

Any modifications to the drainage systems or the contributing watersheds shall be
reported to the Winchester Town Engineer (or Consulting Engineer).




