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MORTGAGE INSPECTION

SPECIALISTS

TEL (617) 332-827r
TELEFAX (617) 969-2330
EMAIL : vtp@vtpassociates. corn

April 20,2016

Abigail McCabe
Town Planner
Planning Department
Environmental Impact and Design Review (EIDR)
50 Carby Street
Westwood, Massachusetts 02090

Subject: 1054 High Street Westwood, MA
VTP Project# 210199

Dear Mrs McCabe:

132 ADAMS STREET
2M FLOOR, SUITE 3

NEWTON, MA 02458

PROJECT SI.JMMARY

The site is currenfly occupied with a l.S-story wood building, a one car garage, a

paved parking lot with 9 spaces, a sport field and a play area. We are proposing the

ixtensibn of the parking lot to accommodate 13 parking spaces in total, a new walkway, a

bike rack, and a tre* on site drainage infiltration system. The drainage infiltration design

consists of an eight (10) concrete chambprs (Galleys) system connected to a catch basin

at the front of the parking lot. The infiltration system was desi$ed to infiltrate the 100-year

storm.

WAIVERS REQUIRED FROM THE SUBMITTAL REQUIREMENTS

Sec. 7 .3.6.2 Exterior Lighting Plan

Sec. 7.3.6.3 Traffic StudY

Sec. 7.3.6.4 Drawings/Renderings (N/A)
Sec. 7.3.6.7 Model



ENVERONMENTAL IMPACT AND DESIGN STANDARDS

Sec. 7. 3.7. I Preservation of I'andscape
ly 2,900 square feet with a fill of 0 toThe proposed area to be rfgrade is the apppoximate

1 foot. The landscape ch4rges will be minpr.

Sec. 7.3.7.2 Relation of Buil(tng to Environmept

Sec. 7.3.7.4 Circriation, Trffic Impact and Afternative Meaw of Transprtation
The proposed site will pfesent an improYement of the vehicular/pedesffian circulation

with 
-tfre 

anOition of si$$ for the traffic flow, a new walkway, ffid a parking area for

bicycle to encourage alte$otive mean of tqansportation.

Sec. 7.3.7.5 Storm Drainag{ and Erosion Conlrol
See the o'stormwater Repoit dated January \1, ZOrc" prepared by VTP associates Inc for the

stormwater management anirlysis. We prwidpd erosion and sediment sontrol with wattles along

the area of work and siltsacft install to the exigting catch basing, in order to prevent any negative

Not Applicable.

Sec. 7.3.7.3 Open Space

Not Applicable

impact during construotion. 
I

Sec. 7.3.7.6 Advertising FeQtures

Not Applicable I

i

Sec. 7.3.7.7 special FeaturE
Not Applicable

Sec. 7.3.7.8 Ssfety 
,

Not Applicable

ftec.7.3.7.9 Heritage
Not Applicable 

l

Sec. 7. 3.7. I 0 Migoclimate ;

Not Applicable
i

Sec. 7.3.7.11 Energt EfficiQncY

Not Applicable i

Sec, 7.3.7.12 Detrimental $ffects
Not Applicable

Sec. 7.3.7.13 Newby
Not Applicable

Sec. 7.3.7. I 4 Specific Stan(ards for High an{, Washington Street

Not Applicable



$cc.7.3.7.15 Air MW
Not Applicable

$ec.7.3.7.15 Air Q?el@
Not Applicable

&g7"3,7.16 Plry,ts etd
Not Applicable

Sec. 7.3.7.17 Vibr#ion
Not Applicsble

Sec. 7. 3.7. I I Electrieal Dis
Not Applicsble

&e. 7.3.7.19 Histaric ed
Hot Applica$e

Sec. 7.3.7.20 Salid Wagte

Not Applicable

&c. 7.3.7.2 I Waier Sdity
Not Applicable

If you need
contsst us.

Very ffily yours
VtP Assmiates, Inc.

l,-r/{l
/t**R. 

Porter, PLS

ogical Stf€b

infomation have any qu€stions please do mt hsitete touf
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INTRODUCTION 

 

VTP Associates has performed a stormwater management analysis to evaluate the post-development impacts 

created by the proposed parking lot at #1054 High Street in Westwood, Massachusetts. The project will include 

a new paved seven spaces paved parking lot, and an associated stormwater management system. 

 

VTP Associates analyzed the hydrology for the drainage areas impacted by the proposed work utilizing the Soil 

Conservation Service’s (SCS) Runoff Curve Number (CN) methodology.  VTP Associates used the 

HydroCAD computer modeling system in conjunction with the SCS’s methods to determine the peak rate of 

runoff for the 2, 10, 25 and 100-year storm events. 

 

VTP Associates proposes the use of best management practices (BMPs) as defined by the Massachusetts 

Department of Environmental Protection (MA DEP) for stormwater management onsite to protect downstream 

receiving waters from adverse water quality impacts due to stormwater runoff.  Mitigating the rate and quality 

of stormwater runoff from the project site will also help to lessen the environmental impact of the proposed 

development. 

 

METHODOLOGY 
 

Hydrology and Hydraulics 
 

VTP Associates analyzed the survey base plan and conducted a site visit to determine the existing drainage 

flow patterns onsite.  The existing conditions survey, in conjunction with aerial photography, and site visits 

were used to determine existing surface coverage areas for the site. VTP Associates determined that a majority 

of the pre-developed surface cover for the study area is pervious cover. Initial soil research was determined 

using the Natural Resources Conservation Service (NRCS) soil survey maps for Norfolk and Suffolk Counties, 

Massachusetts via Web Soil Survey 1.1. According to the soil survey, the soil on the site consists of the 

following: 

 

626B:  Merrimac – Urban land complex   

 

Soil borings were conducted and determined that the site consists of a moderately low silty loam. Based upon 

these findings, VTP Associates used a Hydrologic soil group ‘C’ for its drainage calculations. The soil boring 

information has been included within this report. As per the Mass DEP Stormwater Hydrology Handbook for 

Conservation Commissions, VTP used a design infiltration rate of 0.27in/hr for ‘C’ soils. 

 

For each subcatchment area, VTP Associates determined drainage flow path lengths, surface cover type and 

slopes for sheet and shallow concentrated flow. The information was used to calculate the time of 

concentration (Tc) for each subcatchment areas.  Where applicable, a minimum Tc of 5 minutes was used; the 

minimum value for highly developed, small catchment areas.  SCS Runoff Curve Numbers were selected by 

using the cover type and hydrologic soil group of each area.  The peak runoff rates for the 2, 10, 25 and 100-

year storm events were then determined by inputting the weighted CN, Tc, drainage areas, and drainage system 

information into the HydroCAD storm water modeling system computer program.  The storm events were 

based on the 24-hour duration storm with a SCS Type III storm distribution curve. 

 

Storm Event 
 

VTP Associates used Massachusetts rainfall data maps from Technical Paper 40, Rainfall Frequency Atlas of 

the United States and the Town of Westwood’s Requirements for On-Site Drainage to estimate the rainfall 

depth for the 2, 10, 25 and 100-year storms.  The rainfall depths for the 24-hour storm events used are as 

follows: 
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    Storm Event   24-Hour Rainfall Depth (inches) 

 

   2-year 3.1 

 10-year 4.5 

 25-year 5.3 

 100-year 6.5 

 

 

 

HYDROLOGICAL ANALYSIS 
 

Pre-Development Conditions 

 
The existing site consists of a one and half story wood house, a driveways and parking area, and landscaped 

areas. Approximately 5,917 square feet (10.9%) of the site is impervious cover. The site is bound by residential 

building to the northeast and south, wetland to the southeast, Lakeshore Drive to the southwest and High Street 

to the northwest. 

 
VTP Associates compiled the existing drainage areas from an existing conditions survey prepared by VTP 

Associates. Additionally, VTP Associates conducted site visits to evaluate the existing onsite drainage patterns 

and watershed divides from the existing conditions survey. At present, stormwater runoffs from the existing 

study area drain to High Street (northwest) (E1), Southwest abutter (Wetland) (E2) and Lake Shore Drive 

(southwest) (E3). The pre-development drainage areas are shown on “Figure 1: Pre-Development Drainage 

Areas.” 

 

Post Development Conditions 
 

The proposed project includes the construction of a new seven spaces paved parking lot and associated 

drainage improvements. As a result, the proposed site will have approximately 7,823 s.f. of impervious cover 

(14.4%). The same overall area was analyzed for the proposed conditions as the pre-development conditions 

and is shown on “Figure 2: Post-Development Drainage Areas.” Similar to pre-development conditions, the 

stormwater runoff flows in the same direction.  The same design point was used as in the pre-development 

conditions.  

 

The new parking lot will have approximately 1,906 square feet of impervious. The parking lot runoff (PD) will 

be collected by a catch basin and discharge into onsite infiltration system (INF). The intent of the proposed 

stormwater management system is to infiltrate stormwater runoff of the proposed parking lot. The infiltration 

system was designed to infiltrate the 100-year storm and help mitigate proposed peak rates of runoff to less 

than existing conditions. The drainage areas can be seen on “Figure 2: Post-Development Drainage Areas.”  

 

VTP Associates analyzed the pre- and post-development site conditions to determine the peak rates of runoff at 

the design points.  By incorporating the stormwater management features discussed above, the peak rates of 

runoff in the post-development condition is to be better than pre-development levels.  Pre-development peak 

runoff rates vs. post-development peak runoff rates for the 2, 10, 25, and 100-year storm events are presented 

in Table 1 below. 
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Table 1, Pre-development vs. Post-Development Peak Rate of Runoff 

 

 

Design Point #1 – High Street (Northwest) 
STORM EVENT 

(DESIGN POINT) 

PRE-DEVELOPMENT 

PEAK RATE OF 

RUNOFF (CFS) 

POST-DEVELOPMENT 

PEAK RATE OF 

RUNOFF (CFS) 

PRE-DEVELOPMENT 

VOLUME RATE OF 

RUNOFF (AF) 

POST-DEVELOPMENT 

VOLUME RATE OF 

RUNOFF (AF) 

2-YEAR 0.30 0.27 0.021 0.019 

10-YEAR 0.51 0.44 0.036 0.031 

25-YEAR 0.64 0.54 0.044 0.038 

100-YEAR 0.82 0.69 0.058 0.049 

 

 

Design Point #2 – Southwest Abutter (Wetland) 
STORM EVENT 

(DESIGN POINT) 

PRE-DEVELOPMENT 

PEAK RATE OF 

RUNOFF (CFS) 

POST-DEVELOPMENT 

PEAK RATE OF 

RUNOFF (CFS) 

PRE-DEVELOPMENT 

VOLUME RATE OF 

RUNOFF (AF) 

POST-DEVELOPMENT 

VOLUME RATE OF 

RUNOFF (AF) 

2-YEAR 1.23 1.21 0.086 0.084 

10-YEAR 2.35 2.31 0.161 0.159 

25-YEAR 3.03 2.98 0.208 0.204 

100-YEAR 4.07 4.00 0.280 0.276 

 

Design Point #3 – Lake Shore Drive (Southwest) 
STORM EVENT 

(DESIGN POINT) 

PRE-DEVELOPMENT 

PEAK RATE OF 

RUNOFF (CFS) 

POST-DEVELOPMENT 

PEAK RATE OF 

RUNOFF (CFS) 

PRE-DEVELOPMENT 

VOLUME RATE OF 

RUNOFF (AF) 

POST-DEVELOPMENT 

VOLUME RATE OF 

RUNOFF (AF) 

2-YEAR 0.07 0.06 0.005 0.004 

10-YEAR 0.14 0.13 0.009 0.009 

25-YEAR 0.18 0.17 0.012 0.012 

100-YEAR 0.25 0.24 0.017 0.016 

        

CONCLUSION 
 

The post-development peak rate of runoff is expected to be less than or equal to pre-development levels for the 

2, 10, 25 and 100-year storm events.  Although there is increased of impervious coverage on the site as a result 

of the proposed redevelopment, the addition of the underground infiltration systems controls the post-

development runoff to pre-development levels or better. 

 

 

ENCLOSURES 

Soil Boring 

NRCS Soil Map 

Pre-Development Drainage Areas (Figure 1) 

Post-Development Drainage Areas (Figure 2) 

Pre & Post Development HydroCAD Calculations 
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Summary for Subcatchment E1: High Street (Northwest)

Runoff = 0.30 cfs @ 12.07 hrs,  Volume= 0.021 af,  Depth= 1.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.10"

Area (sf) CN Description
* 222 98 Roof (portion)
* 2,800 98 Driveway (portion)
* 52 98 Walks

3,109 74 >75% Grass cover, Good, HSG C
6,183 86 Weighted Average
3,109 50.28% Pervious Area
3,074 49.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment E1: High Street (Northwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
2-Year Rainfall=3.10"
Runoff Area=6,183 sf

Runoff Volume=0.021 af
Runoff Depth=1.75"

Tc=5.0 min
CN=86

0.30 cfs
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Type III 24-hr  2-Year Rainfall=3.10"210199, 1054 High Street Westwood, MA
  Printed  1/27/2016Prepared by VTP associates, inc.
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Summary for Subcatchment E2: Southeast Abutter (Wetland)

Runoff = 1.23 cfs @ 12.08 hrs,  Volume= 0.086 af,  Depth= 1.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.10"

Area (sf) CN Description
* 1,228 98 Roof (portion)
* 250 98 Roof Garage
* 229 98 Walks
* 1,104 98 Driveway (portion)
* 32 98 Ret. Wall

6,339 89 Gravel roads, HSG C
26,320 74 >75% Grass cover, Good, HSG C
35,502 79 Weighted Average
32,659 91.99% Pervious Area
2,843 8.01% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment E2: Southeast Abutter (Wetland)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
2-Year Rainfall=3.10"

Runoff Area=35,502 sf
Runoff Volume=0.086 af

Runoff Depth=1.26"
Tc=5.0 min

CN=79

1.23 cfs
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Type III 24-hr  2-Year Rainfall=3.10"210199, 1054 High Street Westwood, MA
  Printed  1/27/2016Prepared by VTP associates, inc.
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Summary for Subcatchment E3: Lake Shore Drive (Southwest)

Runoff = 0.07 cfs @ 12.08 hrs,  Volume= 0.005 af,  Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.10"

Area (sf) CN Description
126 89 Gravel roads, HSG C

2,292 74 >75% Grass cover, Good, HSG C
2,418 75 Weighted Average
2,418 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment E3: Lake Shore Drive (Southwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
2-Year Rainfall=3.10"
Runoff Area=2,418 sf

Runoff Volume=0.005 af
Runoff Depth=1.03"

Tc=5.0 min
CN=75

0.07 cfs
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Type III 24-hr  2-Year Rainfall=3.10"210199, 1054 High Street Westwood, MA
  Printed  1/27/2016Prepared by VTP associates, inc.
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Summary for Subcatchment P1: High Street (Northwest)

Runoff = 0.27 cfs @ 12.07 hrs,  Volume= 0.019 af,  Depth= 1.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.10"

Area (sf) CN Description
* 222 98 Roof (portion)
* 2,820 98 Driveway (portion)
* 52 98 Walks

1,849 74 >75% Grass cover, Good, HSG C
4,943 89 Weighted Average
1,849 37.41% Pervious Area
3,094 62.59% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment P1: High Street (Northwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
2-Year Rainfall=3.10"
Runoff Area=4,943 sf

Runoff Volume=0.019 af
Runoff Depth=1.99"

Tc=5.0 min
CN=89

0.27 cfs
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Type III 24-hr  2-Year Rainfall=3.10"210199, 1054 High Street Westwood, MA
  Printed  1/27/2016Prepared by VTP associates, inc.
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Summary for Subcatchment P2: Southeast Abutter

Runoff = 1.21 cfs @ 12.08 hrs,  Volume= 0.084 af,  Depth= 1.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.10"

Area (sf) CN Description
* 1,228 98 Roof (portion)
* 250 98 Roof Garage
* 229 98 Walks
* 1,104 98 Driveway (portion)
* 32 98 Ret. Wall

6,339 89 Gravel roads, HSG C
25,706 74 >75% Grass cover, Good, HSG C
34,888 79 Weighted Average
32,045 91.85% Pervious Area
2,843 8.15% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment P2: Southeast Abutter

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
2-Year Rainfall=3.10"

Runoff Area=34,888 sf
Runoff Volume=0.084 af

Runoff Depth=1.26"
Tc=5.0 min

CN=79

1.21 cfs
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Type III 24-hr  2-Year Rainfall=3.10"210199, 1054 High Street Westwood, MA
  Printed  1/27/2016Prepared by VTP associates, inc.
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Summary for Subcatchment P3: Lake Shore Drive (Southwest)

Runoff = 0.06 cfs @ 12.08 hrs,  Volume= 0.004 af,  Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.10"

Area (sf) CN Description
126 89 Gravel roads, HSG C

2,155 74 >75% Grass cover, Good, HSG C
2,281 75 Weighted Average
2,281 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment P3: Lake Shore Drive (Southwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
2-Year Rainfall=3.10"
Runoff Area=2,281 sf

Runoff Volume=0.004 af
Runoff Depth=1.03"

Tc=5.0 min
CN=75

0.06 cfs

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


Type III 24-hr  2-Year Rainfall=3.10"210199, 1054 High Street Westwood, MA
  Printed  1/27/2016Prepared by VTP associates, inc.
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Summary for Subcatchment PD: Prop. Parking Lot

Runoff = 0.13 cfs @ 12.07 hrs,  Volume= 0.010 af,  Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.10"

Area (sf) CN Description
* 1,886 98 Paved Parking Lot

102 39 >75% Grass cover, Good, HSG A
1,988 95 Weighted Average

102 5.13% Pervious Area
1,886 94.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment PD: Prop. Parking Lot

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
2-Year Rainfall=3.10"
Runoff Area=1,988 sf

Runoff Volume=0.010 af
Runoff Depth=2.55"

Tc=5.0 min
CN=95

0.13 cfs
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Type III 24-hr  2-Year Rainfall=3.10"210199, 1054 High Street Westwood, MA
  Printed  1/27/2016Prepared by VTP associates, inc.
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Summary for Pond INF-1: Inf. System #1  Galleys

Inflow Area = 0.046 ac, 94.87% Impervious,  Inflow Depth = 2.55"    for  2-Year event
Inflow = 0.13 cfs @ 12.07 hrs,  Volume= 0.010 af
Outflow = 0.00 cfs @ 9.69 hrs,  Volume= 0.004 af,  Atten= 98%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 9.69 hrs,  Volume= 0.004 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Peak Elev= 197.42' @ 17.91 hrs   Surf.Area= 0.009 ac   Storage= 0.007 af

Plug-Flow detention time= 381.9 min calculated for 0.004 af (43% of inflow)
Center-of-Mass det. time= 256.1 min ( 1,037.1 - 781.0 )

Volume Invert Avail.Storage Storage Description
#1A 195.50' 0.009 af 8.50'W x 44.00'L x 5.25'H Field A

0.045 af Overall - 0.014 af Embedded = 0.031 af  x 30.0% Voids
#2A 196.50' 0.011 af Galley 4x4x4.25  x 10  Inside #1

Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

0.020 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 195.50' 0.270 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.00 cfs @ 9.69 hrs  HW=195.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)
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Type III 24-hr  2-Year Rainfall=3.10"210199, 1054 High Street Westwood, MA
  Printed  1/27/2016Prepared by VTP associates, inc.
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Pond INF-1: Inf. System #1  Galleys - Chamber Wizard Field A

Chamber Model = Galley 4x4x4.25 (Concrete Galley, Shea LE-EGH, LE-CGH or equivalent)
Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

10 Chambers/Row x 4.00' Long = 40.00' Row Length +24.0" End Stone x 2 = 44.00' Base Length
1 Rows x 54.0" Wide + 24.0" Side Stone x 2 = 8.50' Base Width
12.0" Base + 51.0" Chamber Height = 5.25' Field Height

10 Chambers x 46.4 cf = 463.8 cf Chamber Storage
10 Chambers x 62.3 cf = 623.3 cf Displacement

1,963.5 cf Field - 623.3 cf Chambers = 1,340.2 cf Stone x 30.0% Voids = 402.1 cf Stone Storage

Chamber Storage + Stone Storage = 865.9 cf = 0.020 af
Overall Storage Efficiency = 44.1%

10 Chambers
72.7 cy Field
49.6 cy Stone
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Type III 24-hr  2-Year Rainfall=3.10"210199, 1054 High Street Westwood, MA
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Pond INF-1: Inf. System #1  Galleys

Elevation
Inflow
Discarded

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

El
ev

at
io

n 
(fe

et
)

197

196

Inflow Area=0.046 ac
Peak Elev=197.42'

Storage=0.007 af

197.42'

0.13 cfs

0.00 cfs
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Type III 24-hr  10-Year Rainfall=4.50"210199, 1054 High Street Westwood, MA
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Summary for Subcatchment E1: High Street (Northwest)

Runoff = 0.51 cfs @ 12.07 hrs,  Volume= 0.036 af,  Depth= 3.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
* 222 98 Roof (portion)
* 2,800 98 Driveway (portion)
* 52 98 Walks

3,109 74 >75% Grass cover, Good, HSG C
6,183 86 Weighted Average
3,109 50.28% Pervious Area
3,074 49.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment E1: High Street (Northwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=6,183 sf

Runoff Volume=0.036 af
Runoff Depth=3.00"

Tc=5.0 min
CN=86

0.51 cfs
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Type III 24-hr  10-Year Rainfall=4.50"210199, 1054 High Street Westwood, MA
  Printed  1/27/2016Prepared by VTP associates, inc.
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Summary for Subcatchment E2: Southeast Abutter (Wetland)

Runoff = 2.35 cfs @ 12.08 hrs,  Volume= 0.161 af,  Depth= 2.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
* 1,228 98 Roof (portion)
* 250 98 Roof Garage
* 229 98 Walks
* 1,104 98 Driveway (portion)
* 32 98 Ret. Wall

6,339 89 Gravel roads, HSG C
26,320 74 >75% Grass cover, Good, HSG C
35,502 79 Weighted Average
32,659 91.99% Pervious Area
2,843 8.01% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment E2: Southeast Abutter (Wetland)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

2

1

0

Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=35,502 sf

Runoff Volume=0.161 af
Runoff Depth=2.38"

Tc=5.0 min
CN=79

2.35 cfs
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Type III 24-hr  10-Year Rainfall=4.50"210199, 1054 High Street Westwood, MA
  Printed  1/27/2016Prepared by VTP associates, inc.
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Summary for Subcatchment E3: Lake Shore Drive (Southwest)

Runoff = 0.14 cfs @ 12.08 hrs,  Volume= 0.009 af,  Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
126 89 Gravel roads, HSG C

2,292 74 >75% Grass cover, Good, HSG C
2,418 75 Weighted Average
2,418 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment E3: Lake Shore Drive (Southwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=2,418 sf

Runoff Volume=0.009 af
Runoff Depth=2.05"

Tc=5.0 min
CN=75

0.14 cfs
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Type III 24-hr  10-Year Rainfall=4.50"210199, 1054 High Street Westwood, MA
  Printed  1/27/2016Prepared by VTP associates, inc.
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Summary for Subcatchment P1: High Street (Northwest)

Runoff = 0.44 cfs @ 12.07 hrs,  Volume= 0.031 af,  Depth= 3.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
* 222 98 Roof (portion)
* 2,820 98 Driveway (portion)
* 52 98 Walks

1,849 74 >75% Grass cover, Good, HSG C
4,943 89 Weighted Average
1,849 37.41% Pervious Area
3,094 62.59% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment P1: High Street (Northwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=4,943 sf

Runoff Volume=0.031 af
Runoff Depth=3.30"

Tc=5.0 min
CN=89

0.44 cfs
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Summary for Subcatchment P2: Southeast Abutter

Runoff = 2.31 cfs @ 12.08 hrs,  Volume= 0.159 af,  Depth= 2.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
* 1,228 98 Roof (portion)
* 250 98 Roof Garage
* 229 98 Walks
* 1,104 98 Driveway (portion)
* 32 98 Ret. Wall

6,339 89 Gravel roads, HSG C
25,706 74 >75% Grass cover, Good, HSG C
34,888 79 Weighted Average
32,045 91.85% Pervious Area
2,843 8.15% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment P2: Southeast Abutter

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

2

1

0

Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=34,888 sf

Runoff Volume=0.159 af
Runoff Depth=2.38"

Tc=5.0 min
CN=79

2.31 cfs
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Summary for Subcatchment P3: Lake Shore Drive (Southwest)

Runoff = 0.13 cfs @ 12.08 hrs,  Volume= 0.009 af,  Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
126 89 Gravel roads, HSG C

2,155 74 >75% Grass cover, Good, HSG C
2,281 75 Weighted Average
2,281 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment P3: Lake Shore Drive (Southwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=2,281 sf

Runoff Volume=0.009 af
Runoff Depth=2.05"

Tc=5.0 min
CN=75

0.13 cfs
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Summary for Subcatchment PD: Prop. Parking Lot

Runoff = 0.20 cfs @ 12.07 hrs,  Volume= 0.015 af,  Depth= 3.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
* 1,886 98 Paved Parking Lot

102 39 >75% Grass cover, Good, HSG A
1,988 95 Weighted Average

102 5.13% Pervious Area
1,886 94.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment PD: Prop. Parking Lot

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321
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ow
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0.22
0.21
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0.19
0.18
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0.14
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0.12
0.11

0.1
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0.08
0.07
0.06
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0.04
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0.02
0.01

0

Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=1,988 sf

Runoff Volume=0.015 af
Runoff Depth=3.92"

Tc=5.0 min
CN=95

0.20 cfs
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Summary for Pond INF-1: Inf. System #1  Galleys

Inflow Area = 0.046 ac, 94.87% Impervious,  Inflow Depth = 3.92"    for  10-Year event
Inflow = 0.20 cfs @ 12.07 hrs,  Volume= 0.015 af
Outflow = 0.00 cfs @ 8.39 hrs,  Volume= 0.004 af,  Atten= 99%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 8.39 hrs,  Volume= 0.004 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Peak Elev= 198.47' @ 21.48 hrs   Surf.Area= 0.009 ac   Storage= 0.011 af

Plug-Flow detention time= 385.2 min calculated for 0.004 af (30% of inflow)
Center-of-Mass det. time= 219.3 min ( 989.4 - 770.1 )

Volume Invert Avail.Storage Storage Description
#1A 195.50' 0.009 af 8.50'W x 44.00'L x 5.25'H Field A

0.045 af Overall - 0.014 af Embedded = 0.031 af  x 30.0% Voids
#2A 196.50' 0.011 af Galley 4x4x4.25  x 10  Inside #1

Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

0.020 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 195.50' 0.270 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.00 cfs @ 8.39 hrs  HW=195.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)
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Pond INF-1: Inf. System #1  Galleys - Chamber Wizard Field A

Chamber Model = Galley 4x4x4.25 (Concrete Galley, Shea LE-EGH, LE-CGH or equivalent)
Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

10 Chambers/Row x 4.00' Long = 40.00' Row Length +24.0" End Stone x 2 = 44.00' Base Length
1 Rows x 54.0" Wide + 24.0" Side Stone x 2 = 8.50' Base Width
12.0" Base + 51.0" Chamber Height = 5.25' Field Height

10 Chambers x 46.4 cf = 463.8 cf Chamber Storage
10 Chambers x 62.3 cf = 623.3 cf Displacement

1,963.5 cf Field - 623.3 cf Chambers = 1,340.2 cf Stone x 30.0% Voids = 402.1 cf Stone Storage

Chamber Storage + Stone Storage = 865.9 cf = 0.020 af
Overall Storage Efficiency = 44.1%

10 Chambers
72.7 cy Field
49.6 cy Stone
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Pond INF-1: Inf. System #1  Galleys

Elevation
Inflow
Discarded

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321
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Inflow Area=0.046 ac
Peak Elev=198.47'

Storage=0.011 af

198.47'

0.20 cfs

0.00 cfs
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Summary for Subcatchment E1: High Street (Northwest)

Runoff = 0.64 cfs @ 12.07 hrs,  Volume= 0.044 af,  Depth= 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
* 222 98 Roof (portion)
* 2,800 98 Driveway (portion)
* 52 98 Walks

3,109 74 >75% Grass cover, Good, HSG C
6,183 86 Weighted Average
3,109 50.28% Pervious Area
3,074 49.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment E1: High Street (Northwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=6,183 sf

Runoff Volume=0.044 af
Runoff Depth=3.75"

Tc=5.0 min
CN=86

0.64 cfs

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


Type III 24-hr  25-Year Rainfall=5.30"210199, 1054 High Street Westwood, MA
  Printed  1/27/2016Prepared by VTP associates, inc.

Page 23HydroCAD® 10.00-15  s/n 08174  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment E2: Southeast Abutter (Wetland)

Runoff = 3.03 cfs @ 12.07 hrs,  Volume= 0.208 af,  Depth= 3.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
* 1,228 98 Roof (portion)
* 250 98 Roof Garage
* 229 98 Walks
* 1,104 98 Driveway (portion)
* 32 98 Ret. Wall

6,339 89 Gravel roads, HSG C
26,320 74 >75% Grass cover, Good, HSG C
35,502 79 Weighted Average
32,659 91.99% Pervious Area
2,843 8.01% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment E2: Southeast Abutter (Wetland)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

3

2

1

0

Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=35,502 sf

Runoff Volume=0.208 af
Runoff Depth=3.06"

Tc=5.0 min
CN=79

3.03 cfs
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Summary for Subcatchment E3: Lake Shore Drive (Southwest)

Runoff = 0.18 cfs @ 12.08 hrs,  Volume= 0.012 af,  Depth= 2.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
126 89 Gravel roads, HSG C

2,292 74 >75% Grass cover, Good, HSG C
2,418 75 Weighted Average
2,418 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment E3: Lake Shore Drive (Southwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321
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ow
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0

Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=2,418 sf

Runoff Volume=0.012 af
Runoff Depth=2.69"

Tc=5.0 min
CN=75

0.18 cfs
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Summary for Subcatchment P1: High Street (Northwest)

Runoff = 0.54 cfs @ 12.07 hrs,  Volume= 0.038 af,  Depth= 4.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
* 222 98 Roof (portion)
* 2,820 98 Driveway (portion)
* 52 98 Walks

1,849 74 >75% Grass cover, Good, HSG C
4,943 89 Weighted Average
1,849 37.41% Pervious Area
3,094 62.59% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment P1: High Street (Northwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=4,943 sf

Runoff Volume=0.038 af
Runoff Depth=4.06"

Tc=5.0 min
CN=89

0.54 cfs
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Summary for Subcatchment P2: Southeast Abutter

Runoff = 2.98 cfs @ 12.07 hrs,  Volume= 0.204 af,  Depth= 3.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
* 1,228 98 Roof (portion)
* 250 98 Roof Garage
* 229 98 Walks
* 1,104 98 Driveway (portion)
* 32 98 Ret. Wall

6,339 89 Gravel roads, HSG C
25,706 74 >75% Grass cover, Good, HSG C
34,888 79 Weighted Average
32,045 91.85% Pervious Area
2,843 8.15% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment P2: Southeast Abutter

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

3

2

1

0

Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=34,888 sf

Runoff Volume=0.204 af
Runoff Depth=3.06"

Tc=5.0 min
CN=79

2.98 cfs
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Summary for Subcatchment P3: Lake Shore Drive (Southwest)

Runoff = 0.17 cfs @ 12.08 hrs,  Volume= 0.012 af,  Depth= 2.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
126 89 Gravel roads, HSG C

2,155 74 >75% Grass cover, Good, HSG C
2,281 75 Weighted Average
2,281 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment P3: Lake Shore Drive (Southwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321
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ow
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0.11

0.1
0.09
0.08
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0.02
0.01

0

Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=2,281 sf

Runoff Volume=0.012 af
Runoff Depth=2.69"

Tc=5.0 min
CN=75

0.17 cfs
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Summary for Subcatchment PD: Prop. Parking Lot

Runoff = 0.24 cfs @ 12.07 hrs,  Volume= 0.018 af,  Depth= 4.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
* 1,886 98 Paved Parking Lot

102 39 >75% Grass cover, Good, HSG A
1,988 95 Weighted Average

102 5.13% Pervious Area
1,886 94.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment PD: Prop. Parking Lot

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=1,988 sf

Runoff Volume=0.018 af
Runoff Depth=4.72"

Tc=5.0 min
CN=95

0.24 cfs
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Summary for Pond INF-1: Inf. System #1  Galleys

Inflow Area = 0.046 ac, 94.87% Impervious,  Inflow Depth = 4.72"    for  25-Year event
Inflow = 0.24 cfs @ 12.07 hrs,  Volume= 0.018 af
Outflow = 0.00 cfs @ 7.70 hrs,  Volume= 0.005 af,  Atten= 99%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 7.70 hrs,  Volume= 0.005 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Peak Elev= 199.12' @ 23.04 hrs   Surf.Area= 0.009 ac   Storage= 0.014 af

Plug-Flow detention time= 392.7 min calculated for 0.005 af (25% of inflow)
Center-of-Mass det. time= 202.6 min ( 968.4 - 765.8 )

Volume Invert Avail.Storage Storage Description
#1A 195.50' 0.009 af 8.50'W x 44.00'L x 5.25'H Field A

0.045 af Overall - 0.014 af Embedded = 0.031 af  x 30.0% Voids
#2A 196.50' 0.011 af Galley 4x4x4.25  x 10  Inside #1

Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

0.020 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 195.50' 0.270 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.00 cfs @ 7.70 hrs  HW=195.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)
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Pond INF-1: Inf. System #1  Galleys - Chamber Wizard Field A

Chamber Model = Galley 4x4x4.25 (Concrete Galley, Shea LE-EGH, LE-CGH or equivalent)
Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

10 Chambers/Row x 4.00' Long = 40.00' Row Length +24.0" End Stone x 2 = 44.00' Base Length
1 Rows x 54.0" Wide + 24.0" Side Stone x 2 = 8.50' Base Width
12.0" Base + 51.0" Chamber Height = 5.25' Field Height

10 Chambers x 46.4 cf = 463.8 cf Chamber Storage
10 Chambers x 62.3 cf = 623.3 cf Displacement

1,963.5 cf Field - 623.3 cf Chambers = 1,340.2 cf Stone x 30.0% Voids = 402.1 cf Stone Storage

Chamber Storage + Stone Storage = 865.9 cf = 0.020 af
Overall Storage Efficiency = 44.1%

10 Chambers
72.7 cy Field
49.6 cy Stone
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Pond INF-1: Inf. System #1  Galleys

Elevation
Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=0.046 ac
Peak Elev=199.12'

Storage=0.014 af

199.12'

0.24 cfs

0.00 cfs
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Summary for Subcatchment E1: High Street (Northwest)

Runoff = 0.82 cfs @ 12.07 hrs,  Volume= 0.058 af,  Depth= 4.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
* 222 98 Roof (portion)
* 2,800 98 Driveway (portion)
* 52 98 Walks

3,109 74 >75% Grass cover, Good, HSG C
6,183 86 Weighted Average
3,109 50.28% Pervious Area
3,074 49.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment E1: High Street (Northwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321
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Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=6,183 sf
Runoff Volume=0.058 af

Runoff Depth=4.89"
Tc=5.0 min

CN=86

0.82 cfs
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Summary for Subcatchment E2: Southeast Abutter (Wetland)

Runoff = 4.07 cfs @ 12.07 hrs,  Volume= 0.280 af,  Depth= 4.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
* 1,228 98 Roof (portion)
* 250 98 Roof Garage
* 229 98 Walks
* 1,104 98 Driveway (portion)
* 32 98 Ret. Wall

6,339 89 Gravel roads, HSG C
26,320 74 >75% Grass cover, Good, HSG C
35,502 79 Weighted Average
32,659 91.99% Pervious Area
2,843 8.01% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment E2: Southeast Abutter (Wetland)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

4

3

2

1

0

Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=35,502 sf
Runoff Volume=0.280 af

Runoff Depth=4.13"
Tc=5.0 min

CN=79

4.07 cfs
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Summary for Subcatchment E3: Lake Shore Drive (Southwest)

Runoff = 0.25 cfs @ 12.07 hrs,  Volume= 0.017 af,  Depth= 3.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
126 89 Gravel roads, HSG C

2,292 74 >75% Grass cover, Good, HSG C
2,418 75 Weighted Average
2,418 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment E3: Lake Shore Drive (Southwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=2,418 sf
Runoff Volume=0.017 af

Runoff Depth=3.71"
Tc=5.0 min

CN=75

0.25 cfs
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Summary for Subcatchment P1: High Street (Northwest)

Runoff = 0.69 cfs @ 12.07 hrs,  Volume= 0.049 af,  Depth= 5.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
* 222 98 Roof (portion)
* 2,820 98 Driveway (portion)
* 52 98 Walks

1,849 74 >75% Grass cover, Good, HSG C
4,943 89 Weighted Average
1,849 37.41% Pervious Area
3,094 62.59% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment P1: High Street (Northwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=4,943 sf
Runoff Volume=0.049 af

Runoff Depth=5.22"
Tc=5.0 min

CN=89

0.69 cfs
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Summary for Subcatchment P2: Southeast Abutter

Runoff = 4.00 cfs @ 12.07 hrs,  Volume= 0.276 af,  Depth= 4.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
* 1,228 98 Roof (portion)
* 250 98 Roof Garage
* 229 98 Walks
* 1,104 98 Driveway (portion)
* 32 98 Ret. Wall

6,339 89 Gravel roads, HSG C
25,706 74 >75% Grass cover, Good, HSG C
34,888 79 Weighted Average
32,045 91.85% Pervious Area
2,843 8.15% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment P2: Southeast Abutter

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

4

3

2

1

0

Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=34,888 sf
Runoff Volume=0.276 af

Runoff Depth=4.13"
Tc=5.0 min

CN=79

4.00 cfs
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Summary for Subcatchment P3: Lake Shore Drive (Southwest)

Runoff = 0.24 cfs @ 12.07 hrs,  Volume= 0.016 af,  Depth= 3.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
126 89 Gravel roads, HSG C

2,155 74 >75% Grass cover, Good, HSG C
2,281 75 Weighted Average
2,281 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment P3: Lake Shore Drive (Southwest)

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=2,281 sf
Runoff Volume=0.016 af

Runoff Depth=3.71"
Tc=5.0 min

CN=75

0.24 cfs
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Summary for Subcatchment PD: Prop. Parking Lot

Runoff = 0.30 cfs @ 12.07 hrs,  Volume= 0.022 af,  Depth= 5.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
* 1,886 98 Paved Parking Lot

102 39 >75% Grass cover, Good, HSG A
1,988 95 Weighted Average

102 5.13% Pervious Area
1,886 94.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Minimum

Subcatchment PD: Prop. Parking Lot

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=1,988 sf
Runoff Volume=0.022 af

Runoff Depth=5.91"
Tc=5.0 min

CN=95

0.30 cfs
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Summary for Pond INF-1: Inf. System #1  Galleys

Inflow Area = 0.046 ac, 94.87% Impervious,  Inflow Depth = 5.91"    for  100-Year event
Inflow = 0.30 cfs @ 12.07 hrs,  Volume= 0.022 af
Outflow = 0.00 cfs @ 6.79 hrs,  Volume= 0.005 af,  Atten= 99%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 6.79 hrs,  Volume= 0.005 af

Routing by Dyn-Stor-Ind method, Time Span= 0.50-28.00 hrs, dt= 0.01 hrs
Peak Elev= 200.11' @ 24.03 hrs   Surf.Area= 0.009 ac   Storage= 0.018 af

Plug-Flow detention time= 407.4 min calculated for 0.005 af (21% of inflow)
Center-of-Mass det. time= 182.6 min ( 943.4 - 760.8 )

Volume Invert Avail.Storage Storage Description
#1A 195.50' 0.009 af 8.50'W x 44.00'L x 5.25'H Field A

0.045 af Overall - 0.014 af Embedded = 0.031 af  x 30.0% Voids
#2A 196.50' 0.011 af Galley 4x4x4.25  x 10  Inside #1

Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

0.020 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 195.50' 0.270 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.00 cfs @ 6.79 hrs  HW=195.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)
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Pond INF-1: Inf. System #1  Galleys - Chamber Wizard Field A

Chamber Model = Galley 4x4x4.25 (Concrete Galley, Shea LE-EGH, LE-CGH or equivalent)
Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf

10 Chambers/Row x 4.00' Long = 40.00' Row Length +24.0" End Stone x 2 = 44.00' Base Length
1 Rows x 54.0" Wide + 24.0" Side Stone x 2 = 8.50' Base Width
12.0" Base + 51.0" Chamber Height = 5.25' Field Height

10 Chambers x 46.4 cf = 463.8 cf Chamber Storage
10 Chambers x 62.3 cf = 623.3 cf Displacement

1,963.5 cf Field - 623.3 cf Chambers = 1,340.2 cf Stone x 30.0% Voids = 402.1 cf Stone Storage

Chamber Storage + Stone Storage = 865.9 cf = 0.020 af
Overall Storage Efficiency = 44.1%

10 Chambers
72.7 cy Field
49.6 cy Stone
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Pond INF-1: Inf. System #1  Galleys

Elevation
Inflow
Discarded

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

Fl
ow

  (
cf

s)

0.32

0.3
0.28

0.26

0.24

0.22
0.2

0.18

0.16

0.14
0.12

0.1

0.08

0.06
0.04

0.02

0

El
ev

at
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n 
(fe

et
)

200

199

198

197

196

Inflow Area=0.046 ac
Peak Elev=200.11'

Storage=0.018 af

200.11'

0.30 cfs

0.00 cfs
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