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

3. The Owner and Property Manager 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.  

5. If the spilt material enters the drainage system, the catch basin or other structure acting as the 
inlet shall be cleaned via a vac truck as soon as possible and before the next rainfall event to the 
extent practicable.

The Property Manager 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. 

Section 2 Stormwater Management System – Operation and Maintenance 
1. Paved Areas – Paved areas should be swept as part of the routine site maintenance.  Pavement 

sweeping is an excellent source control for sedimentation to the existing drainage system and should 
be performed on a quarterly basis (four times a year).  

2. Salt for de-icing on the paved areas during the winter months shall be limited to the minimum 
amount practicable.  Sand containing the minimum amount of calcium chloride (or approved 
equivalent) needed for handling may be applied as part of the routine winter maintenance activities. 

3. Deep Sump Catch Basins – Sumps shall be inspected quarterly during the first year to determine 
sediment collection.  Sumps shall be cleaned annually at a minimum, and when sediment and debris 
are within 2-feet of the outlet pipe.

4. The StormTech Infiltration System: Inspect and maintain according to the StormTech Inspection 
and Maintenance Manual.

4. All sediments removed from the infiltration systems and catch basin sumps shall be disposed of 
properly, and in accordance with applicable local and state regulations. 

5. All vegetated areas on the site shall be stabilized and maintained to control erosion.  Any disturbed 
areas shall be re-seeded as soon as practicable.  Trash and debris should be removed on a regular 
basis.

6. Work within any drainage structures shall performed in accordance with the latest OSHA 
regulations, and only by individuals with appropriate OSHA certification. 

Maintenance Responsibilities - All post-construction maintenance activities shall be documented and 
kept on file for up to 3 years.  Copies of said document shall be submitted to the Zoning Board of 
Appeals and the Town Engineer.
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E-1

E-100 - POOL AREA

E-2

E-200 - OFFSITE FLOW

E-3

E-300 - FLOW TO
 WATERWAY

6L

Combine at Wellesley
 Ave

Drainage Diagram for Stormwater Analysis
Prepared by Allen & Major Associates,  Printed 12/3/2012
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Subcat Reach Pond Link



Pre-Development Condition
Stormwater Analysis
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Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

2.579 39 >75% Grass cover, Good, HSG A  (E-1, E-2, E-3)
0.051 76 Gravel roads, HSG A  (E-1)
1.834 98 Paved parking, HSG A  (E-1, E-2, E-3)
4.464 TOTAL AREA
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Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

4.464 HSG A E-1, E-2, E-3
0.000 HSG B
0.000 HSG C
0.000 HSG D
0.000 Other
4.464 TOTAL AREA



Pre-Development Condition
Type III 24-hr 2-Year  Rainfall=3.10"Stormwater Analysis

  Printed  12/3/2012Prepared by Allen & Major Associates
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=98,446 sf   72.32% Impervious   Runoff Depth=1.53"Subcatchment E-1: E-100 - POOL AREA
   Tc=6.0 min   CN=83   Runoff=4.04 cfs  0.288 af

Runoff Area=1,492 sf   59.65% Impervious   Runoff Depth=0.97"Subcatchment E-2: E-200 - OFFSITE FLOW
   Tc=6.0 min   CN=74   Runoff=0.04 cfs  0.003 af

Runoff Area=94,525 sf   8.26% Impervious   Runoff Depth=0.02"Subcatchment E-3: E-300 - FLOW TO 
   Flow Length=356'   Tc=23.0 min   CN=44   Runoff=0.01 cfs  0.004 af

   Inflow=4.08 cfs  0.290 afLink 6L: Combine at Wellesley Ave
   Primary=4.08 cfs  0.290 af

Total Runoff Area = 4.464 ac   Runoff Volume = 0.295 af   Average Runoff Depth = 0.79"
58.92% Pervious = 2.630 ac     41.08% Impervious = 1.834 ac



Pre-Development Condition
Type III 24-hr 2-Year  Rainfall=3.10"Stormwater Analysis
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Summary for Subcatchment E-1: E-100 - POOL AREA

Existing watershed at Equipment Service station

Runoff = 4.04 cfs @ 12.09 hrs,  Volume= 0.288 af,  Depth= 1.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (sf) CN Description
* 25,023 39 >75% Grass cover, Good, HSG A
* 2,229 76 Gravel roads, HSG A

71,194 98 Paved parking, HSG A
98,446 83 Weighted Average
27,252 27.68% Pervious Area
71,194 72.32% Impervious Area

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

6.0 Direct Entry, Assumed

Subcatchment E-1: E-100 - POOL AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

4

3

2

1

0

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

Runoff Area=98,446 sf
Runoff Volume=0.288 af

Runoff Depth=1.53"
Tc=6.0 min

CN=83

4.04 cfs
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Summary for Subcatchment E-2: E-200 - OFFSITE FLOW

Existing watershed at Equipment Service station

Runoff = 0.04 cfs @ 12.10 hrs,  Volume= 0.003 af,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (sf) CN Description
* 602 39 >75% Grass cover, Good, HSG A

890 98 Paved parking, HSG A
1,492 74 Weighted Average

602 40.35% Pervious Area
890 59.65% Impervious Area

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

6.0 Direct Entry, Assumed

Subcatchment E-2: E-200 - OFFSITE FLOW

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.04
0.038
0.036
0.034
0.032

0.03
0.028
0.026
0.024
0.022

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0

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

Runoff Area=1,492 sf
Runoff Volume=0.003 af

Runoff Depth=0.97"
Tc=6.0 min

CN=74

0.04 cfs
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Summary for Subcatchment E-3: E-300 - FLOW TO WATERWAY

Existing watershed at Equipment Service station

Runoff = 0.01 cfs @ 17.30 hrs,  Volume= 0.004 af,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (sf) CN Description
* 86,718 39 >75% Grass cover, Good, HSG A

7,807 98 Paved parking, HSG A
94,525 44 Weighted Average
86,718 91.74% Pervious Area

7,807 8.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.3 155 0.0194 0.18 Sheet Flow, A-B

Grass: Short   n= 0.150   P2= 3.10"
8.7 201 0.1144 0.39 Sheet Flow, B-C

Grass: Short   n= 0.150   P2= 3.10"
23.0 356 Total

Subcatchment E-3: E-300 - FLOW TO WATERWAY

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.007

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type III 24-hr 2-Year
Rainfall=3.10"
Runoff Area=94,525 sf
Runoff Volume=0.004 af
Runoff Depth=0.02"
Flow Length=356'
Tc=23.0 min
CN=44

0.01 cfs
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Summary for Link 6L: Combine at Wellesley Ave

Inflow Area = 2.294 ac, 72.13% Impervious,  Inflow Depth = 1.52"    for  2-Year event
Inflow = 4.08 cfs @ 12.09 hrs,  Volume= 0.290 af
Primary = 4.08 cfs @ 12.09 hrs,  Volume= 0.290 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 6L: Combine at Wellesley Ave

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

4

3

2

1

0

Inflow Area=2.294 ac
4.08 cfs

4.08 cfs
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=98,446 sf   72.32% Impervious   Runoff Depth=2.81"Subcatchment E-1: E-100 - POOL AREA
   Tc=6.0 min   CN=83   Runoff=7.44 cfs  0.530 af

Runoff Area=1,492 sf   59.65% Impervious   Runoff Depth=2.05"Subcatchment E-2: E-200 - OFFSITE FLOW
   Tc=6.0 min   CN=74   Runoff=0.08 cfs  0.006 af

Runoff Area=94,525 sf   8.26% Impervious   Runoff Depth=0.29"Subcatchment E-3: E-300 - FLOW TO 
   Flow Length=356'   Tc=23.0 min   CN=44   Runoff=0.16 cfs  0.052 af

   Inflow=7.52 cfs  0.536 afLink 6L: Combine at Wellesley Ave
   Primary=7.52 cfs  0.536 af

Total Runoff Area = 4.464 ac   Runoff Volume = 0.588 af   Average Runoff Depth = 1.58"
58.92% Pervious = 2.630 ac     41.08% Impervious = 1.834 ac



Pre-Development Condition
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Summary for Subcatchment E-1: E-100 - POOL AREA

Existing watershed at Equipment Service station

Runoff = 7.44 cfs @ 12.09 hrs,  Volume= 0.530 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-Year  Rainfall=4.60"

Area (sf) CN Description
* 25,023 39 >75% Grass cover, Good, HSG A
* 2,229 76 Gravel roads, HSG A

71,194 98 Paved parking, HSG A
98,446 83 Weighted Average
27,252 27.68% Pervious Area
71,194 72.32% Impervious Area

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

6.0 Direct Entry, Assumed

Subcatchment E-1: E-100 - POOL AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

8

7

6

5

4

3

2

1

0

Type III 24-hr 10-Year
Rainfall=4.60"

Runoff Area=98,446 sf
Runoff Volume=0.530 af

Runoff Depth=2.81"
Tc=6.0 min

CN=83

7.44 cfs
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Summary for Subcatchment E-2: E-200 - OFFSITE FLOW

Existing watershed at Equipment Service station

Runoff = 0.08 cfs @ 12.09 hrs,  Volume= 0.006 af,  Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-Year  Rainfall=4.60"

Area (sf) CN Description
* 602 39 >75% Grass cover, Good, HSG A

890 98 Paved parking, HSG A
1,492 74 Weighted Average

602 40.35% Pervious Area
890 59.65% Impervious Area

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

6.0 Direct Entry, Assumed

Subcatchment E-2: E-200 - OFFSITE FLOW

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.09

0.085

0.08
0.075

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 10-Year
Rainfall=4.60"

Runoff Area=1,492 sf
Runoff Volume=0.006 af

Runoff Depth=2.05"
Tc=6.0 min

CN=74

0.08 cfs
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Summary for Subcatchment E-3: E-300 - FLOW TO WATERWAY

Existing watershed at Equipment Service station

Runoff = 0.16 cfs @ 12.64 hrs,  Volume= 0.052 af,  Depth= 0.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-Year  Rainfall=4.60"

Area (sf) CN Description
* 86,718 39 >75% Grass cover, Good, HSG A

7,807 98 Paved parking, HSG A
94,525 44 Weighted Average
86,718 91.74% Pervious Area

7,807 8.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.3 155 0.0194 0.18 Sheet Flow, A-B

Grass: Short   n= 0.150   P2= 3.10"
8.7 201 0.1144 0.39 Sheet Flow, B-C

Grass: Short   n= 0.150   P2= 3.10"
23.0 356 Total

Subcatchment E-3: E-300 - FLOW TO WATERWAY

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.18
0.17

0.16
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=4.60"

Runoff Area=94,525 sf
Runoff Volume=0.052 af

Runoff Depth=0.29"
Flow Length=356'

Tc=23.0 min
CN=44

0.16 cfs
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Summary for Link 6L: Combine at Wellesley Ave

Inflow Area = 2.294 ac, 72.13% Impervious,  Inflow Depth = 2.80"    for  10-Year event
Inflow = 7.52 cfs @ 12.09 hrs,  Volume= 0.536 af
Primary = 7.52 cfs @ 12.09 hrs,  Volume= 0.536 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 6L: Combine at Wellesley Ave

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

8

7

6

5

4

3

2

1

0

Inflow Area=2.294 ac
7.52 cfs

7.52 cfs
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=98,446 sf   72.32% Impervious   Runoff Depth=3.58"Subcatchment E-1: E-100 - POOL AREA
   Tc=6.0 min   CN=83   Runoff=9.43 cfs  0.675 af

Runoff Area=1,492 sf   59.65% Impervious   Runoff Depth=2.73"Subcatchment E-2: E-200 - OFFSITE FLOW
   Tc=6.0 min   CN=74   Runoff=0.11 cfs  0.008 af

Runoff Area=94,525 sf   8.26% Impervious   Runoff Depth=0.54"Subcatchment E-3: E-300 - FLOW TO 
   Flow Length=356'   Tc=23.0 min   CN=44   Runoff=0.47 cfs  0.098 af

   Inflow=9.54 cfs  0.683 afLink 6L: Combine at Wellesley Ave
   Primary=9.54 cfs  0.683 af

Total Runoff Area = 4.464 ac   Runoff Volume = 0.780 af   Average Runoff Depth = 2.10"
58.92% Pervious = 2.630 ac     41.08% Impervious = 1.834 ac



Pre-Development Condition
Type III 24-hr 25-Year  Rainfall=5.45"Stormwater Analysis

  Printed  12/3/2012Prepared by Allen & Major Associates
Page 15HydroCAD® 9.10  s/n 02881  © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment E-1: E-100 - POOL AREA

Existing watershed at Equipment Service station

Runoff = 9.43 cfs @ 12.09 hrs,  Volume= 0.675 af,  Depth= 3.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-Year  Rainfall=5.45"

Area (sf) CN Description
* 25,023 39 >75% Grass cover, Good, HSG A
* 2,229 76 Gravel roads, HSG A

71,194 98 Paved parking, HSG A
98,446 83 Weighted Average
27,252 27.68% Pervious Area
71,194 72.32% Impervious Area

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

6.0 Direct Entry, Assumed

Subcatchment E-1: E-100 - POOL AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

10

9

8

7

6

5

4

3

2

1

0

Type III 24-hr 25-Year
Rainfall=5.45"

Runoff Area=98,446 sf
Runoff Volume=0.675 af

Runoff Depth=3.58"
Tc=6.0 min

CN=83

9.43 cfs
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Summary for Subcatchment E-2: E-200 - OFFSITE FLOW

Existing watershed at Equipment Service station

Runoff = 0.11 cfs @ 12.09 hrs,  Volume= 0.008 af,  Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-Year  Rainfall=5.45"

Area (sf) CN Description
* 602 39 >75% Grass cover, Good, HSG A

890 98 Paved parking, HSG A
1,492 74 Weighted Average

602 40.35% Pervious Area
890 59.65% Impervious Area

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

6.0 Direct Entry, Assumed

Subcatchment E-2: E-200 - OFFSITE FLOW

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.12
0.115

0.11
0.105

0.1
0.095

0.09
0.085

0.08
0.075

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 25-Year
Rainfall=5.45"

Runoff Area=1,492 sf
Runoff Volume=0.008 af

Runoff Depth=2.73"
Tc=6.0 min

CN=74

0.11 cfs
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Summary for Subcatchment E-3: E-300 - FLOW TO WATERWAY

Existing watershed at Equipment Service station

Runoff = 0.47 cfs @ 12.54 hrs,  Volume= 0.098 af,  Depth= 0.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-Year  Rainfall=5.45"

Area (sf) CN Description
* 86,718 39 >75% Grass cover, Good, HSG A

7,807 98 Paved parking, HSG A
94,525 44 Weighted Average
86,718 91.74% Pervious Area

7,807 8.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.3 155 0.0194 0.18 Sheet Flow, A-B

Grass: Short   n= 0.150   P2= 3.10"
8.7 201 0.1144 0.39 Sheet Flow, B-C

Grass: Short   n= 0.150   P2= 3.10"
23.0 356 Total

Subcatchment E-3: E-300 - FLOW TO WATERWAY

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.52
0.5

0.48
0.46
0.44
0.42

0.4
0.38
0.36
0.34
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 25-Year
Rainfall=5.45"

Runoff Area=94,525 sf
Runoff Volume=0.098 af

Runoff Depth=0.54"
Flow Length=356'

Tc=23.0 min
CN=44

0.47 cfs
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Summary for Link 6L: Combine at Wellesley Ave

Inflow Area = 2.294 ac, 72.13% Impervious,  Inflow Depth = 3.57"    for  25-Year event
Inflow = 9.54 cfs @ 12.09 hrs,  Volume= 0.683 af
Primary = 9.54 cfs @ 12.09 hrs,  Volume= 0.683 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 6L: Combine at Wellesley Ave

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=2.294 ac
9.54 cfs

9.54 cfs
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=98,446 sf   72.32% Impervious   Runoff Depth=4.65"Subcatchment E-1: E-100 - POOL AREA
   Tc=6.0 min   CN=83   Runoff=12.13 cfs  0.876 af

Runoff Area=1,492 sf   59.65% Impervious   Runoff Depth=3.70"Subcatchment E-2: E-200 - OFFSITE FLOW
   Tc=6.0 min   CN=74   Runoff=0.15 cfs  0.011 af

Runoff Area=94,525 sf   8.26% Impervious   Runoff Depth=0.98"Subcatchment E-3: E-300 - FLOW TO 
   Flow Length=356'   Tc=23.0 min   CN=44   Runoff=1.10 cfs  0.177 af

   Inflow=12.27 cfs  0.887 afLink 6L: Combine at Wellesley Ave
   Primary=12.27 cfs  0.887 af

Total Runoff Area = 4.464 ac   Runoff Volume = 1.064 af   Average Runoff Depth = 2.86"
58.92% Pervious = 2.630 ac     41.08% Impervious = 1.834 ac



Pre-Development Condition
Type III 24-hr 100-Year  Rainfall=6.60"Stormwater Analysis

  Printed  12/3/2012Prepared by Allen & Major Associates
Page 20HydroCAD® 9.10  s/n 02881  © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment E-1: E-100 - POOL AREA

Existing watershed at Equipment Service station

Runoff = 12.13 cfs @ 12.09 hrs,  Volume= 0.876 af,  Depth= 4.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-Year  Rainfall=6.60"

Area (sf) CN Description
* 25,023 39 >75% Grass cover, Good, HSG A
* 2,229 76 Gravel roads, HSG A

71,194 98 Paved parking, HSG A
98,446 83 Weighted Average
27,252 27.68% Pervious Area
71,194 72.32% Impervious Area

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

6.0 Direct Entry, Assumed

Subcatchment E-1: E-100 - POOL AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type III 24-hr 100-Year
Rainfall=6.60"

Runoff Area=98,446 sf
Runoff Volume=0.876 af

Runoff Depth=4.65"
Tc=6.0 min

CN=83

12.13 cfs
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Summary for Subcatchment E-2: E-200 - OFFSITE FLOW

Existing watershed at Equipment Service station

Runoff = 0.15 cfs @ 12.09 hrs,  Volume= 0.011 af,  Depth= 3.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-Year  Rainfall=6.60"

Area (sf) CN Description
* 602 39 >75% Grass cover, Good, HSG A

890 98 Paved parking, HSG A
1,492 74 Weighted Average

602 40.35% Pervious Area
890 59.65% Impervious Area

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

6.0 Direct Entry, Assumed

Subcatchment E-2: E-200 - OFFSITE FLOW

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.16

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 100-Year
Rainfall=6.60"

Runoff Area=1,492 sf
Runoff Volume=0.011 af

Runoff Depth=3.70"
Tc=6.0 min

CN=74

0.15 cfs
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Summary for Subcatchment E-3: E-300 - FLOW TO WATERWAY

Existing watershed at Equipment Service station

Runoff = 1.10 cfs @ 12.44 hrs,  Volume= 0.177 af,  Depth= 0.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-Year  Rainfall=6.60"

Area (sf) CN Description
* 86,718 39 >75% Grass cover, Good, HSG A

7,807 98 Paved parking, HSG A
94,525 44 Weighted Average
86,718 91.74% Pervious Area

7,807 8.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.3 155 0.0194 0.18 Sheet Flow, A-B

Grass: Short   n= 0.150   P2= 3.10"
8.7 201 0.1144 0.39 Sheet Flow, B-C

Grass: Short   n= 0.150   P2= 3.10"
23.0 356 Total

Subcatchment E-3: E-300 - FLOW TO WATERWAY

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type III 24-hr 100-Year
Rainfall=6.60"

Runoff Area=94,525 sf
Runoff Volume=0.177 af

Runoff Depth=0.98"
Flow Length=356'

Tc=23.0 min
CN=44

1.10 cfs
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Summary for Link 6L: Combine at Wellesley Ave

Inflow Area = 2.294 ac, 72.13% Impervious,  Inflow Depth = 4.64"    for  100-Year event
Inflow = 12.27 cfs @ 12.09 hrs,  Volume= 0.887 af
Primary = 12.27 cfs @ 12.09 hrs,  Volume= 0.887 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 6L: Combine at Wellesley Ave

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=2.294 ac
12.27 cfs

12.27 cfs
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=98,446 sf   72.32% Impervious   Runoff Depth=0.00"Subcatchment E-1: E-100 - POOL AREA
   Tc=6.0 min   CN=83   Runoff=0.00 cfs  0.001 af

Runoff Area=1,492 sf   59.65% Impervious   Runoff Depth=0.00"Subcatchment E-2: E-200 - OFFSITE FLOW
   Tc=6.0 min   CN=74   Runoff=0.00 cfs  0.000 af

Runoff Area=94,525 sf   8.26% Impervious   Runoff Depth=0.00"Subcatchment E-3: E-300 - FLOW TO 
   Flow Length=356'   Tc=23.0 min   CN=44   Runoff=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.001 afLink 6L: Combine at Wellesley Ave
   Primary=0.00 cfs  0.001 af

Total Runoff Area = 4.464 ac   Runoff Volume = 0.001 af   Average Runoff Depth = 0.00"
58.92% Pervious = 2.630 ac     41.08% Impervious = 1.834 ac
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Summary for Subcatchment E-1: E-100 - POOL AREA

Existing watershed at Equipment Service station

Runoff = 0.00 cfs @ 17.02 hrs,  Volume= 0.001 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr WQ-Storm  Rainfall=0.50"

Area (sf) CN Description
* 25,023 39 >75% Grass cover, Good, HSG A
* 2,229 76 Gravel roads, HSG A

71,194 98 Paved parking, HSG A
98,446 83 Weighted Average
27,252 27.68% Pervious Area
71,194 72.32% Impervious Area

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

6.0 Direct Entry, Assumed

Subcatchment E-1: E-100 - POOL AREA

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0
0
0

Type III 24-hr WQ-Storm
Rainfall=0.50"
Runoff Area=98,446 sf
Runoff Volume=0.001 af
Runoff Depth=0.00"
Tc=6.0 min
CN=83

0.00 cfs
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Summary for Subcatchment E-2: E-200 - OFFSITE FLOW

Existing watershed at Equipment Service station

[45] Hint: Runoff=Zero

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr WQ-Storm  Rainfall=0.50"

Area (sf) CN Description
* 602 39 >75% Grass cover, Good, HSG A

890 98 Paved parking, HSG A
1,492 74 Weighted Average

602 40.35% Pervious Area
890 59.65% Impervious Area

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

6.0 Direct Entry, Assumed

Subcatchment E-2: E-200 - OFFSITE FLOW

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type III 24-hr WQ-Storm
Rainfall=0.50"

Runoff Area=1,492 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=6.0 min

CN=74

0.00 cfs
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Summary for Subcatchment E-3: E-300 - FLOW TO WATERWAY

Existing watershed at Equipment Service station

[45] Hint: Runoff=Zero

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr WQ-Storm  Rainfall=0.50"

Area (sf) CN Description
* 86,718 39 >75% Grass cover, Good, HSG A

7,807 98 Paved parking, HSG A
94,525 44 Weighted Average
86,718 91.74% Pervious Area

7,807 8.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.3 155 0.0194 0.18 Sheet Flow, A-B

Grass: Short   n= 0.150   P2= 3.10"
8.7 201 0.1144 0.39 Sheet Flow, B-C

Grass: Short   n= 0.150   P2= 3.10"
23.0 356 Total

Subcatchment E-3: E-300 - FLOW TO WATERWAY

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type III 24-hr WQ-Storm
Rainfall=0.50"

Runoff Area=94,525 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=356'

Tc=23.0 min
CN=44

0.00 cfs
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Summary for Link 6L: Combine at Wellesley Ave

Inflow Area = 2.294 ac, 72.13% Impervious,  Inflow Depth = 0.00"    for  WQ-Storm event
Inflow = 0.00 cfs @ 17.02 hrs,  Volume= 0.001 af
Primary = 0.00 cfs @ 17.02 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 6L: Combine at Wellesley Ave

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0
0
0

Inflow Area=2.294 ac
0.00 cfs

0.00 cfs
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Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

2.741 39 >75% Grass cover, Good, HSG A  (P-1, P-10, P-2, P-3, P-4, P-5, P-6, P-7, P-8)
1.039 98 Paved parking, HSG A  (P-1, P-10, P-2, P-3, P-4, P-5, P-7, P-8)
0.687 98 Roofs, HSG A  (P-9)
4.467 TOTAL AREA
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Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

4.467 HSG A P-1, P-10, P-2, P-3, P-4, P-5, P-6, P-7, P-8, P-9
0.000 HSG B
0.000 HSG C
0.000 HSG D
0.000 Other
4.467 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Fill
(inches)

1 2P 153.20 153.00 20.0 0.0100 0.013 12.0 0.0 0.0
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=7,405 sf   54.40% Impervious   Runoff Depth=0.82"Subcatchment P-1: P-1
   Tc=6.0 min   CN=71   Runoff=0.15 cfs  0.012 af

Runoff Area=86,249 sf   12.63% Impervious   Runoff Depth=0.05"Subcatchment P-10: Post Developed Flow 
   Flow Length=353'   Tc=22.8 min   CN=46   Runoff=0.01 cfs  0.007 af

Runoff Area=14,375 sf   33.85% Impervious   Runoff Depth=0.34"Subcatchment P-2: P-2
   Tc=6.0 min   CN=59   Runoff=0.06 cfs  0.009 af

Runoff Area=1,742 sf   28.01% Impervious   Runoff Depth=0.25"Subcatchment P-3: P-3
   Tc=6.0 min   CN=56   Runoff=0.00 cfs  0.001 af

Runoff Area=1,307 sf   45.45% Impervious   Runoff Depth=0.59"Subcatchment P-4: P-4
   Tc=6.0 min   CN=66   Runoff=0.02 cfs  0.001 af

Runoff Area=4,356 sf   29.55% Impervious   Runoff Depth=0.25"Subcatchment P-5: P-5
   Tc=6.0 min   CN=56   Runoff=0.01 cfs  0.002 af

Runoff Area=7,405 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment P-6: P-6
   Tc=6.0 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=4,356 sf   30.00% Impervious   Runoff Depth=0.28"Subcatchment P-7: P-7
   Tc=6.0 min   CN=57   Runoff=0.01 cfs  0.002 af

Runoff Area=37,462 sf   58.23% Impervious   Runoff Depth=0.92"Subcatchment P-8: P-8
   Tc=6.0 min   CN=73   Runoff=0.86 cfs  0.066 af

Runoff Area=29,934 sf   100.00% Impervious   Runoff Depth=2.87"Subcatchment P-9: P-9
   Tc=6.0 min   CN=98   Runoff=2.07 cfs  0.164 af

Peak Elev=153.63'  Storage=0.037 af   Inflow=2.07 cfs  0.164 afPond 2P: Infiltration Field
   Discarded=0.25 cfs  0.148 af   Primary=0.62 cfs  0.017 af   Outflow=0.88 cfs  0.164 af

Peak Elev=158.00'  Storage=0.000 af   Inflow=0.01 cfs  0.007 afPond 7P: Infilitration Trench
   Discarded=0.01 cfs  0.007 af   Primary=0.00 cfs  0.000 af   Outflow=0.01 cfs  0.007 af

   Inflow=1.27 cfs  0.108 afLink 1L: Flow to Study Point 1
   Primary=1.27 cfs  0.108 af

   Inflow=0.01 cfs  0.002 afLink 3L: Flow to Study Point 2
   Primary=0.01 cfs  0.002 af

   Inflow=0.00 cfs  0.000 afLink 4L: Flow to Study Point 3
   Primary=0.00 cfs  0.000 af

   Inflow=1.28 cfs  0.110 afLink 5L: Combine at Wellesley Ave
   Primary=1.28 cfs  0.110 af
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Total Runoff Area = 4.467 ac   Runoff Volume = 0.265 af   Average Runoff Depth = 0.71"
61.35% Pervious = 2.741 ac     38.65% Impervious = 1.727 ac
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Summary for Subcatchment P-1: P-1

Runoff = 0.15 cfs @ 12.10 hrs,  Volume= 0.012 af,  Depth= 0.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (sf) CN Description
4,028 98 Paved parking, HSG A
3,377 39 >75% Grass cover, Good, HSG A
7,405 71 Weighted Average
3,377 45.60% Pervious Area
4,028 54.40% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-1: P-1

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.16

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 2-Year
Rainfall=3.10"

Runoff Area=7,405 sf
Runoff Volume=0.012 af

Runoff Depth=0.82"
Tc=6.0 min

CN=71

0.15 cfs
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Summary for Subcatchment P-10: Post Developed Flow to Waterway

Existing watershed at Equipment Service station

Runoff = 0.01 cfs @ 15.53 hrs,  Volume= 0.007 af,  Depth= 0.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (sf) CN Description
* 75,359 39 >75% Grass cover, Good, HSG A

10,890 98 Paved parking, HSG A
86,249 46 Weighted Average
75,359 87.37% Pervious Area
10,890 12.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 152 0.0194 0.18 Sheet Flow, A-B

Grass: Short   n= 0.150   P2= 3.10"
8.7 201 0.1144 0.39 Sheet Flow, B-C

Grass: Short   n= 0.150   P2= 3.10"
22.8 353 Total

Subcatchment P-10: Post Developed Flow to Waterway

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.013
0.012
0.011
0.011

0.01
0.01

0.009
0.009
0.008
0.008
0.007
0.007
0.006
0.006
0.005
0.005
0.004
0.004
0.003
0.003
0.002
0.002
0.001
0.001
0.000

0

Type III 24-hr 2-Year
Rainfall=3.10"
Runoff Area=86,249 sf
Runoff Volume=0.007 af
Runoff Depth=0.05"
Flow Length=353'
Tc=22.8 min
CN=46

0.01 cfs
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Summary for Subcatchment P-2: P-2

Runoff = 0.06 cfs @ 12.14 hrs,  Volume= 0.009 af,  Depth= 0.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (sf) CN Description
4,866 98 Paved parking, HSG A
9,509 39 >75% Grass cover, Good, HSG A

14,375 59 Weighted Average
9,509 66.15% Pervious Area
4,866 33.85% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-2: P-2

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

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=14,375 sf
Runoff Volume=0.009 af

Runoff Depth=0.34"
Tc=6.0 min

CN=59

0.06 cfs
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Summary for Subcatchment P-3: P-3

Runoff = 0.00 cfs @ 12.33 hrs,  Volume= 0.001 af,  Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (sf) CN Description
488 98 Paved parking, HSG A

1,254 39 >75% Grass cover, Good, HSG A
1,742 56 Weighted Average
1,254 71.99% Pervious Area

488 28.01% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-3: P-3

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.005
0.004
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.000
0.000

0

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

Runoff Area=1,742 sf
Runoff Volume=0.001 af

Runoff Depth=0.25"
Tc=6.0 min

CN=56

0.00 cfs
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Summary for Subcatchment P-4: P-4

Runoff = 0.02 cfs @ 12.11 hrs,  Volume= 0.001 af,  Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (sf) CN Description
594 98 Paved parking, HSG A
713 39 >75% Grass cover, Good, HSG A

1,307 66 Weighted Average
713 54.55% Pervious Area
594 45.45% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-4: P-4

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.018

0.017
0.016

0.015
0.014

0.013
0.012

0.011
0.01

0.009
0.008

0.007
0.006

0.005
0.004

0.003
0.002

0.001
0

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

Runoff Area=1,307 sf
Runoff Volume=0.001 af

Runoff Depth=0.59"
Tc=6.0 min

CN=66

0.02 cfs
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Summary for Subcatchment P-5: P-5

Runoff = 0.01 cfs @ 12.33 hrs,  Volume= 0.002 af,  Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (sf) CN Description
1,287 98 Paved parking, HSG A
3,069 39 >75% Grass cover, Good, HSG A
4,356 56 Weighted Average
3,069 70.45% Pervious Area
1,287 29.55% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-5: P-5

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.011
0.011

0.01
0.01

0.009
0.009
0.008
0.008
0.007
0.007
0.006
0.006
0.005
0.005
0.004
0.004
0.003
0.003
0.002
0.002
0.001
0.001
0.000

0

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

Runoff Area=4,356 sf
Runoff Volume=0.002 af

Runoff Depth=0.25"
Tc=6.0 min

CN=56

0.01 cfs
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Summary for Subcatchment P-6: P-6

[45] Hint: Runoff=Zero

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (sf) CN Description
7,405 39 >75% Grass cover, Good, HSG A
7,405 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-6: P-6

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

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

Runoff Area=7,405 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=6.0 min

CN=39

0.00 cfs
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Summary for Subcatchment P-7: P-7

Runoff = 0.01 cfs @ 12.30 hrs,  Volume= 0.002 af,  Depth= 0.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (sf) CN Description
1,307 98 Paved parking, HSG A
3,049 39 >75% Grass cover, Good, HSG A
4,356 57 Weighted Average
3,049 70.00% Pervious Area
1,307 30.00% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-7: P-7

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

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

Runoff Area=4,356 sf
Runoff Volume=0.002 af

Runoff Depth=0.28"
Tc=6.0 min

CN=57

0.01 cfs
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Summary for Subcatchment P-8: P-8

Runoff = 0.86 cfs @ 12.10 hrs,  Volume= 0.066 af,  Depth= 0.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (sf) CN Description
21,813 98 Paved parking, HSG A
15,649 39 >75% Grass cover, Good, HSG A
37,462 73 Weighted Average
15,649 41.77% Pervious Area
21,813 58.23% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-8: P-8

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.95
0.9

0.85
0.8

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 2-Year
Rainfall=3.10"

Runoff Area=37,462 sf
Runoff Volume=0.066 af

Runoff Depth=0.92"
Tc=6.0 min

CN=73

0.86 cfs
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Summary for Subcatchment P-9: P-9

Runoff = 2.07 cfs @ 12.08 hrs,  Volume= 0.164 af,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (sf) CN Description
29,934 98 Roofs, HSG A
29,934 100.00% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-9: P-9

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

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

Runoff Area=29,934 sf
Runoff Volume=0.164 af

Runoff Depth=2.87"
Tc=6.0 min

CN=98

2.07 cfs
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Summary for Pond 2P: Infiltration Field

Inflow Area = 0.687 ac,100.00% Impervious,  Inflow Depth = 2.87"    for  2-Year event
Inflow = 2.07 cfs @ 12.08 hrs,  Volume= 0.164 af
Outflow = 0.88 cfs @ 12.27 hrs,  Volume= 0.164 af,  Atten= 57%,  Lag= 11.4 min
Discarded = 0.25 cfs @ 11.59 hrs,  Volume= 0.148 af
Primary = 0.62 cfs @ 12.27 hrs,  Volume= 0.017 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 153.63' @ 12.27 hrs   Surf.Area= 0.031 ac   Storage= 0.037 af

Plug-Flow detention time= 29.5 min calculated for 0.164 af (100% of inflow)
Center-of-Mass det. time= 29.5 min ( 786.6 - 757.1 )

Volume Invert Avail.Storage Storage Description
#1A 151.67' 0.026 af 17.00'W x 78.32'L x 2.83'H Field A

0.087 af Overall - 0.022 af Embedded = 0.064 af  x 40.0% Voids
#2A 152.17' 0.022 af StormTech SC-310  x 66  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

0.048 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 151.67' 8.270 in/hr Exfiltration over Surface area
#2 Primary 153.20' 12.0"  Round Culvert

L= 20.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 153.20' / 153.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Discarded OutFlow  Max=0.25 cfs @ 11.59 hrs  HW=151.70'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.25 cfs)

Primary OutFlow  Max=0.62 cfs @ 12.27 hrs  HW=153.63'   (Free Discharge)
2=Culvert  (Barrel Controls 0.62 cfs @ 2.84 fps)
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Pond 2P: Infiltration Field - Chamber Wizard Field A

Chamber Model = StormTech SC-310
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 0.0" Spacing = 34.0" C-C

11 Chambers/Row x 7.12' Long = 78.32' Base Length
6 Rows x 34.0" Wide = 17.00' Base Width
6.0" Base + 16.0" Chamber Height + 12.0" Cover = 2.83' Field Height

66 Chambers x 14.7 cf = 973.0 cf Chamber Storage

3,772.4 cf Field - 973.0 cf Chambers = 2,799.4 cf Stone x 40.0% Voids = 1,119.8 cf Stone Storage

Stone + Chamber Storage = 2,092.7 cf = 0.048 af

66 Chambers
139.7 cy Field
103.7 cy Stone
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Pond 2P: Infiltration Field

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=0.687 ac
Peak Elev=153.63'

Storage=0.037 af

2.07 cfs

0.88 cfs

0.25 cfs

0.62 cfs
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Summary for Pond 7P: Infilitration Trench

Inflow Area = 2.150 ac, 11.63% Impervious,  Inflow Depth = 0.04"    for  2-Year event
Inflow = 0.01 cfs @ 15.53 hrs,  Volume= 0.007 af
Outflow = 0.01 cfs @ 15.59 hrs,  Volume= 0.007 af,  Atten= 0%,  Lag= 3.5 min
Discarded = 0.01 cfs @ 15.59 hrs,  Volume= 0.007 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 158.00' @ 15.59 hrs   Surf.Area= 0.018 ac   Storage= 0.000 af

Plug-Flow detention time= 1.7 min calculated for 0.007 af (100% of inflow)
Center-of-Mass det. time= 1.7 min ( 1,118.7 - 1,117.1 )

Volume Invert Avail.Storage Storage Description
#1 158.00' 0.038 af 3.00'W x 260.00'L x 2.00'H Prismatoid  Z=0.1

Device Routing     Invert Outlet Devices
#1 Discarded 158.00' 8.710 in/hr Exfiltration over Surface area
#2 Primary 160.00' 6.0' long  x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=0.16 cfs @ 15.59 hrs  HW=158.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.16 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=158.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 7P: Infilitration Trench

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Inflow Area=2.150 ac
Peak Elev=158.00'
Storage=0.000 af

0.01 cfs
0.01 cfs

0.01 cfs

0.00 cfs
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Summary for Link 1L: Flow to Study Point 1

Inflow Area = 2.217 ac, 65.24% Impervious,  Inflow Depth = 0.58"    for  2-Year event
Inflow = 1.27 cfs @ 12.25 hrs,  Volume= 0.108 af
Primary = 1.27 cfs @ 12.25 hrs,  Volume= 0.108 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 1L: Flow to Study Point 1

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=2.217 ac
1.27 cfs

1.27 cfs
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Summary for Link 3L: Flow to Study Point 2

Inflow Area = 0.100 ac, 30.00% Impervious,  Inflow Depth = 0.28"    for  2-Year event
Inflow = 0.01 cfs @ 12.30 hrs,  Volume= 0.002 af
Primary = 0.01 cfs @ 12.30 hrs,  Volume= 0.002 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 3L: Flow to Study Point 2

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Inflow Area=0.100 ac
0.01 cfs

0.01 cfs
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Summary for Link 4L: Flow to Study Point 3

Inflow Area = 2.150 ac, 11.63% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 4L: Flow to Study Point 3

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=2.150 ac

0.00 cfs
0.00 cfs
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Summary for Link 5L: Combine at Wellesley Ave

Inflow Area = 2.317 ac, 63.72% Impervious,  Inflow Depth = 0.57"    for  2-Year event
Inflow = 1.28 cfs @ 12.25 hrs,  Volume= 0.110 af
Primary = 1.28 cfs @ 12.25 hrs,  Volume= 0.110 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 5L: Combine at Wellesley Ave

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=2.317 ac
1.28 cfs

1.28 cfs
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=7,405 sf   54.40% Impervious   Runoff Depth=1.82"Subcatchment P-1: P-1
   Tc=6.0 min   CN=71   Runoff=0.36 cfs  0.026 af

Runoff Area=86,249 sf   12.63% Impervious   Runoff Depth=0.36"Subcatchment P-10: Post Developed Flow 
   Flow Length=353'   Tc=22.8 min   CN=46   Runoff=0.24 cfs  0.060 af

Runoff Area=14,375 sf   33.85% Impervious   Runoff Depth=1.01"Subcatchment P-2: P-2
   Tc=6.0 min   CN=59   Runoff=0.33 cfs  0.028 af

Runoff Area=1,742 sf   28.01% Impervious   Runoff Depth=0.84"Subcatchment P-3: P-3
   Tc=6.0 min   CN=56   Runoff=0.03 cfs  0.003 af

Runoff Area=1,307 sf   45.45% Impervious   Runoff Depth=1.46"Subcatchment P-4: P-4
   Tc=6.0 min   CN=66   Runoff=0.05 cfs  0.004 af

Runoff Area=4,356 sf   29.55% Impervious   Runoff Depth=0.84"Subcatchment P-5: P-5
   Tc=6.0 min   CN=56   Runoff=0.08 cfs  0.007 af

Runoff Area=7,405 sf   0.00% Impervious   Runoff Depth=0.13"Subcatchment P-6: P-6
   Tc=6.0 min   CN=39   Runoff=0.00 cfs  0.002 af

Runoff Area=4,356 sf   30.00% Impervious   Runoff Depth=0.90"Subcatchment P-7: P-7
   Tc=6.0 min   CN=57   Runoff=0.08 cfs  0.007 af

Runoff Area=37,462 sf   58.23% Impervious   Runoff Depth=1.97"Subcatchment P-8: P-8
   Tc=6.0 min   CN=73   Runoff=1.96 cfs  0.141 af

Runoff Area=29,934 sf   100.00% Impervious   Runoff Depth=4.36"Subcatchment P-9: P-9
   Tc=6.0 min   CN=98   Runoff=3.09 cfs  0.250 af

Peak Elev=154.14'  Storage=0.044 af   Inflow=3.09 cfs  0.250 afPond 2P: Infiltration Field
   Discarded=0.25 cfs  0.194 af   Primary=2.22 cfs  0.056 af   Outflow=2.48 cfs  0.250 af

Peak Elev=158.14'  Storage=0.003 af   Inflow=0.24 cfs  0.062 afPond 7P: Infilitration Trench
   Discarded=0.16 cfs  0.062 af   Primary=0.00 cfs  0.000 af   Outflow=0.16 cfs  0.062 af

   Inflow=4.79 cfs  0.265 afLink 1L: Flow to Study Point 1
   Primary=4.79 cfs  0.265 af

   Inflow=0.08 cfs  0.007 afLink 3L: Flow to Study Point 2
   Primary=0.08 cfs  0.007 af

   Inflow=0.00 cfs  0.000 afLink 4L: Flow to Study Point 3
   Primary=0.00 cfs  0.000 af

   Inflow=4.88 cfs  0.272 afLink 5L: Combine at Wellesley Ave
   Primary=4.88 cfs  0.272 af
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Total Runoff Area = 4.467 ac   Runoff Volume = 0.527 af   Average Runoff Depth = 1.42"
61.35% Pervious = 2.741 ac     38.65% Impervious = 1.727 ac



Post-Development Condition
Type III 24-hr 10-Year  Rainfall=4.60"Stormwater Analysis

  Printed  12/3/2012Prepared by Allen & Major Associates
Page 56HydroCAD® 9.10  s/n 02881  © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment P-1: P-1

Runoff = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af,  Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-Year  Rainfall=4.60"

Area (sf) CN Description
4,028 98 Paved parking, HSG A
3,377 39 >75% Grass cover, Good, HSG A
7,405 71 Weighted Average
3,377 45.60% Pervious Area
4,028 54.40% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-1: P-1

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.38
0.36
0.34
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 10-Year
Rainfall=4.60"

Runoff Area=7,405 sf
Runoff Volume=0.026 af

Runoff Depth=1.82"
Tc=6.0 min

CN=71

0.36 cfs
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Summary for Subcatchment P-10: Post Developed Flow to Waterway

Existing watershed at Equipment Service station

Runoff = 0.24 cfs @ 12.59 hrs,  Volume= 0.060 af,  Depth= 0.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-Year  Rainfall=4.60"

Area (sf) CN Description
* 75,359 39 >75% Grass cover, Good, HSG A

10,890 98 Paved parking, HSG A
86,249 46 Weighted Average
75,359 87.37% Pervious Area
10,890 12.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 152 0.0194 0.18 Sheet Flow, A-B

Grass: Short   n= 0.150   P2= 3.10"
8.7 201 0.1144 0.39 Sheet Flow, B-C

Grass: Short   n= 0.150   P2= 3.10"
22.8 353 Total

Subcatchment P-10: Post Developed Flow to Waterway

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

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 10-Year
Rainfall=4.60"

Runoff Area=86,249 sf
Runoff Volume=0.060 af

Runoff Depth=0.36"
Flow Length=353'

Tc=22.8 min
CN=46

0.24 cfs
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Summary for Subcatchment P-2: P-2

Runoff = 0.33 cfs @ 12.10 hrs,  Volume= 0.028 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-Year  Rainfall=4.60"

Area (sf) CN Description
4,866 98 Paved parking, HSG A
9,509 39 >75% Grass cover, Good, HSG A

14,375 59 Weighted Average
9,509 66.15% Pervious Area
4,866 33.85% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-2: P-2

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.36

0.34
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 10-Year
Rainfall=4.60"

Runoff Area=14,375 sf
Runoff Volume=0.028 af

Runoff Depth=1.01"
Tc=6.0 min

CN=59

0.33 cfs
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Summary for Subcatchment P-3: P-3

Runoff = 0.03 cfs @ 12.11 hrs,  Volume= 0.003 af,  Depth= 0.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-Year  Rainfall=4.60"

Area (sf) CN Description
488 98 Paved parking, HSG A

1,254 39 >75% Grass cover, Good, HSG A
1,742 56 Weighted Average
1,254 71.99% Pervious Area

488 28.01% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-3: P-3

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr 10-Year
Rainfall=4.60"

Runoff Area=1,742 sf
Runoff Volume=0.003 af

Runoff Depth=0.84"
Tc=6.0 min

CN=56

0.03 cfs
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Summary for Subcatchment P-4: P-4

Runoff = 0.05 cfs @ 12.10 hrs,  Volume= 0.004 af,  Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-Year  Rainfall=4.60"

Area (sf) CN Description
594 98 Paved parking, HSG A
713 39 >75% Grass cover, Good, HSG A

1,307 66 Weighted Average
713 54.55% Pervious Area
594 45.45% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-4: P-4

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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 10-Year
Rainfall=4.60"

Runoff Area=1,307 sf
Runoff Volume=0.004 af

Runoff Depth=1.46"
Tc=6.0 min

CN=66

0.05 cfs
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Summary for Subcatchment P-5: P-5

Runoff = 0.08 cfs @ 12.11 hrs,  Volume= 0.007 af,  Depth= 0.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-Year  Rainfall=4.60"

Area (sf) CN Description
1,287 98 Paved parking, HSG A
3,069 39 >75% Grass cover, Good, HSG A
4,356 56 Weighted Average
3,069 70.45% Pervious Area
1,287 29.55% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-5: P-5

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.085

0.08

0.075

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 10-Year
Rainfall=4.60"

Runoff Area=4,356 sf
Runoff Volume=0.007 af

Runoff Depth=0.84"
Tc=6.0 min

CN=56

0.08 cfs
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Summary for Subcatchment P-6: P-6

Runoff = 0.00 cfs @ 14.58 hrs,  Volume= 0.002 af,  Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-Year  Rainfall=4.60"

Area (sf) CN Description
7,405 39 >75% Grass cover, Good, HSG A
7,405 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-6: P-6

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Type III 24-hr 10-Year
Rainfall=4.60"

Runoff Area=7,405 sf
Runoff Volume=0.002 af

Runoff Depth=0.13"
Tc=6.0 min

CN=39

0.00 cfs
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Summary for Subcatchment P-7: P-7

Runoff = 0.08 cfs @ 12.11 hrs,  Volume= 0.007 af,  Depth= 0.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-Year  Rainfall=4.60"

Area (sf) CN Description
1,307 98 Paved parking, HSG A
3,049 39 >75% Grass cover, Good, HSG A
4,356 57 Weighted Average
3,049 70.00% Pervious Area
1,307 30.00% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-7: P-7

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.09
0.085

0.08
0.075

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 10-Year
Rainfall=4.60"

Runoff Area=4,356 sf
Runoff Volume=0.007 af

Runoff Depth=0.90"
Tc=6.0 min

CN=57

0.08 cfs
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Summary for Subcatchment P-8: P-8

Runoff = 1.96 cfs @ 12.09 hrs,  Volume= 0.141 af,  Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-Year  Rainfall=4.60"

Area (sf) CN Description
21,813 98 Paved parking, HSG A
15,649 39 >75% Grass cover, Good, HSG A
37,462 73 Weighted Average
15,649 41.77% Pervious Area
21,813 58.23% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-8: P-8

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

Type III 24-hr 10-Year
Rainfall=4.60"

Runoff Area=37,462 sf
Runoff Volume=0.141 af

Runoff Depth=1.97"
Tc=6.0 min

CN=73

1.96 cfs
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Summary for Subcatchment P-9: P-9

Runoff = 3.09 cfs @ 12.08 hrs,  Volume= 0.250 af,  Depth= 4.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-Year  Rainfall=4.60"

Area (sf) CN Description
29,934 98 Roofs, HSG A
29,934 100.00% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-9: P-9

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 10-Year
Rainfall=4.60"

Runoff Area=29,934 sf
Runoff Volume=0.250 af

Runoff Depth=4.36"
Tc=6.0 min

CN=98

3.09 cfs
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Summary for Pond 2P: Infiltration Field

Inflow Area = 0.687 ac,100.00% Impervious,  Inflow Depth = 4.36"    for  10-Year event
Inflow = 3.09 cfs @ 12.08 hrs,  Volume= 0.250 af
Outflow = 2.48 cfs @ 12.14 hrs,  Volume= 0.250 af,  Atten= 20%,  Lag= 3.5 min
Discarded = 0.25 cfs @ 11.21 hrs,  Volume= 0.194 af
Primary = 2.22 cfs @ 12.14 hrs,  Volume= 0.056 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 154.14' @ 12.14 hrs   Surf.Area= 0.031 ac   Storage= 0.044 af

Plug-Flow detention time= 27.0 min calculated for 0.250 af (100% of inflow)
Center-of-Mass det. time= 27.0 min ( 776.4 - 749.4 )

Volume Invert Avail.Storage Storage Description
#1A 151.67' 0.026 af 17.00'W x 78.32'L x 2.83'H Field A

0.087 af Overall - 0.022 af Embedded = 0.064 af  x 40.0% Voids
#2A 152.17' 0.022 af StormTech SC-310  x 66  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

0.048 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 151.67' 8.270 in/hr Exfiltration over Surface area
#2 Primary 153.20' 12.0"  Round Culvert

L= 20.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 153.20' / 153.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Discarded OutFlow  Max=0.25 cfs @ 11.21 hrs  HW=151.70'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.25 cfs)

Primary OutFlow  Max=2.22 cfs @ 12.14 hrs  HW=154.14'   (Free Discharge)
2=Culvert  (Barrel Controls 2.22 cfs @ 3.75 fps)
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Pond 2P: Infiltration Field - Chamber Wizard Field A

Chamber Model = StormTech SC-310
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 0.0" Spacing = 34.0" C-C

11 Chambers/Row x 7.12' Long = 78.32' Base Length
6 Rows x 34.0" Wide = 17.00' Base Width
6.0" Base + 16.0" Chamber Height + 12.0" Cover = 2.83' Field Height

66 Chambers x 14.7 cf = 973.0 cf Chamber Storage

3,772.4 cf Field - 973.0 cf Chambers = 2,799.4 cf Stone x 40.0% Voids = 1,119.8 cf Stone Storage

Stone + Chamber Storage = 2,092.7 cf = 0.048 af

66 Chambers
139.7 cy Field
103.7 cy Stone
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Pond 2P: Infiltration Field

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.687 ac
Peak Elev=154.14'

Storage=0.044 af

3.09 cfs

2.48 cfs

0.25 cfs

2.22 cfs
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Summary for Pond 7P: Infilitration Trench

Inflow Area = 2.150 ac, 11.63% Impervious,  Inflow Depth = 0.34"    for  10-Year event
Inflow = 0.24 cfs @ 12.59 hrs,  Volume= 0.062 af
Outflow = 0.16 cfs @ 12.96 hrs,  Volume= 0.062 af,  Atten= 34%,  Lag= 22.1 min
Discarded = 0.16 cfs @ 12.96 hrs,  Volume= 0.062 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 158.14' @ 12.96 hrs   Surf.Area= 0.018 ac   Storage= 0.003 af

Plug-Flow detention time= 3.4 min calculated for 0.062 af (100% of inflow)
Center-of-Mass det. time= 3.4 min ( 976.1 - 972.7 )

Volume Invert Avail.Storage Storage Description
#1 158.00' 0.038 af 3.00'W x 260.00'L x 2.00'H Prismatoid  Z=0.1

Device Routing     Invert Outlet Devices
#1 Discarded 158.00' 8.710 in/hr Exfiltration over Surface area
#2 Primary 160.00' 6.0' long  x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=0.16 cfs @ 12.96 hrs  HW=158.14'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.16 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=158.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 7P: Infilitration Trench

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.150 ac
Peak Elev=158.14'
Storage=0.003 af

0.24 cfs
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Summary for Link 1L: Flow to Study Point 1

Inflow Area = 2.217 ac, 65.24% Impervious,  Inflow Depth = 1.43"    for  10-Year event
Inflow = 4.79 cfs @ 12.12 hrs,  Volume= 0.265 af
Primary = 4.79 cfs @ 12.12 hrs,  Volume= 0.265 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 1L: Flow to Study Point 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.217 ac
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Summary for Link 3L: Flow to Study Point 2

Inflow Area = 0.100 ac, 30.00% Impervious,  Inflow Depth = 0.90"    for  10-Year event
Inflow = 0.08 cfs @ 12.11 hrs,  Volume= 0.007 af
Primary = 0.08 cfs @ 12.11 hrs,  Volume= 0.007 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 3L: Flow to Study Point 2

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=0.100 ac
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Summary for Link 4L: Flow to Study Point 3

Inflow Area = 2.150 ac, 11.63% Impervious,  Inflow Depth = 0.00"    for  10-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 4L: Flow to Study Point 3

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.150 ac

0.00 cfs
0.00 cfs



Post-Development Condition
Type III 24-hr 10-Year  Rainfall=4.60"Stormwater Analysis

  Printed  12/3/2012Prepared by Allen & Major Associates
Page 74HydroCAD® 9.10  s/n 02881  © 2009 HydroCAD Software Solutions LLC

Summary for Link 5L: Combine at Wellesley Ave

Inflow Area = 2.317 ac, 63.72% Impervious,  Inflow Depth = 1.41"    for  10-Year event
Inflow = 4.88 cfs @ 12.12 hrs,  Volume= 0.272 af
Primary = 4.88 cfs @ 12.12 hrs,  Volume= 0.272 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 5L: Combine at Wellesley Ave

Inflow
Primary

Hydrograph

Time  (hours)
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=7,405 sf   54.40% Impervious   Runoff Depth=2.46"Subcatchment P-1: P-1
   Tc=6.0 min   CN=71   Runoff=0.49 cfs  0.035 af

Runoff Area=86,249 sf   12.63% Impervious   Runoff Depth=0.65"Subcatchment P-10: Post Developed Flow 
   Flow Length=353'   Tc=22.8 min   CN=46   Runoff=0.58 cfs  0.107 af

Runoff Area=14,375 sf   33.85% Impervious   Runoff Depth=1.50"Subcatchment P-2: P-2
   Tc=6.0 min   CN=59   Runoff=0.53 cfs  0.041 af

Runoff Area=1,742 sf   28.01% Impervious   Runoff Depth=1.28"Subcatchment P-3: P-3
   Tc=6.0 min   CN=56   Runoff=0.05 cfs  0.004 af

Runoff Area=1,307 sf   45.45% Impervious   Runoff Depth=2.04"Subcatchment P-4: P-4
   Tc=6.0 min   CN=66   Runoff=0.07 cfs  0.005 af

Runoff Area=4,356 sf   29.55% Impervious   Runoff Depth=1.28"Subcatchment P-5: P-5
   Tc=6.0 min   CN=56   Runoff=0.13 cfs  0.011 af

Runoff Area=7,405 sf   0.00% Impervious   Runoff Depth=0.30"Subcatchment P-6: P-6
   Tc=6.0 min   CN=39   Runoff=0.02 cfs  0.004 af

Runoff Area=4,356 sf   30.00% Impervious   Runoff Depth=1.35"Subcatchment P-7: P-7
   Tc=6.0 min   CN=57   Runoff=0.14 cfs  0.011 af

Runoff Area=37,462 sf   58.23% Impervious   Runoff Depth=2.64"Subcatchment P-8: P-8
   Tc=6.0 min   CN=73   Runoff=2.65 cfs  0.189 af

Runoff Area=29,934 sf   100.00% Impervious   Runoff Depth=5.21"Subcatchment P-9: P-9
   Tc=6.0 min   CN=98   Runoff=3.67 cfs  0.298 af

Peak Elev=154.38'  Storage=0.046 af   Inflow=3.67 cfs  0.298 afPond 2P: Infiltration Field
   Discarded=0.25 cfs  0.217 af   Primary=2.93 cfs  0.081 af   Outflow=3.19 cfs  0.298 af

Peak Elev=159.21'  Storage=0.023 af   Inflow=0.59 cfs  0.111 afPond 7P: Infilitration Trench
   Discarded=0.17 cfs  0.111 af   Primary=0.00 cfs  0.000 af   Outflow=0.17 cfs  0.111 af

   Inflow=6.70 cfs  0.366 afLink 1L: Flow to Study Point 1
   Primary=6.70 cfs  0.366 af

   Inflow=0.14 cfs  0.011 afLink 3L: Flow to Study Point 2
   Primary=0.14 cfs  0.011 af

   Inflow=0.00 cfs  0.000 afLink 4L: Flow to Study Point 3
   Primary=0.00 cfs  0.000 af

   Inflow=6.84 cfs  0.378 afLink 5L: Combine at Wellesley Ave
   Primary=6.84 cfs  0.378 af
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Total Runoff Area = 4.467 ac   Runoff Volume = 0.706 af   Average Runoff Depth = 1.90"
61.35% Pervious = 2.741 ac     38.65% Impervious = 1.727 ac
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Summary for Subcatchment P-1: P-1

Runoff = 0.49 cfs @ 12.09 hrs,  Volume= 0.035 af,  Depth= 2.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-Year  Rainfall=5.45"

Area (sf) CN Description
4,028 98 Paved parking, HSG A
3,377 39 >75% Grass cover, Good, HSG A
7,405 71 Weighted Average
3,377 45.60% Pervious Area
4,028 54.40% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-1: P-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 25-Year
Rainfall=5.45"

Runoff Area=7,405 sf
Runoff Volume=0.035 af

Runoff Depth=2.46"
Tc=6.0 min

CN=71

0.49 cfs
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Summary for Subcatchment P-10: Post Developed Flow to Waterway

Existing watershed at Equipment Service station

Runoff = 0.58 cfs @ 12.49 hrs,  Volume= 0.107 af,  Depth= 0.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-Year  Rainfall=5.45"

Area (sf) CN Description
* 75,359 39 >75% Grass cover, Good, HSG A

10,890 98 Paved parking, HSG A
86,249 46 Weighted Average
75,359 87.37% Pervious Area
10,890 12.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 152 0.0194 0.18 Sheet Flow, A-B

Grass: Short   n= 0.150   P2= 3.10"
8.7 201 0.1144 0.39 Sheet Flow, B-C

Grass: Short   n= 0.150   P2= 3.10"
22.8 353 Total

Subcatchment P-10: Post Developed Flow to Waterway

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 25-Year
Rainfall=5.45"

Runoff Area=86,249 sf
Runoff Volume=0.107 af

Runoff Depth=0.65"
Flow Length=353'

Tc=22.8 min
CN=46

0.58 cfs
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Summary for Subcatchment P-2: P-2

Runoff = 0.53 cfs @ 12.10 hrs,  Volume= 0.041 af,  Depth= 1.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-Year  Rainfall=5.45"

Area (sf) CN Description
4,866 98 Paved parking, HSG A
9,509 39 >75% Grass cover, Good, HSG A

14,375 59 Weighted Average
9,509 66.15% Pervious Area
4,866 33.85% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-2: P-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 25-Year
Rainfall=5.45"

Runoff Area=14,375 sf
Runoff Volume=0.041 af

Runoff Depth=1.50"
Tc=6.0 min

CN=59

0.53 cfs
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Summary for Subcatchment P-3: P-3

Runoff = 0.05 cfs @ 12.10 hrs,  Volume= 0.004 af,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-Year  Rainfall=5.45"

Area (sf) CN Description
488 98 Paved parking, HSG A

1,254 39 >75% Grass cover, Good, HSG A
1,742 56 Weighted Average
1,254 71.99% Pervious Area

488 28.01% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-3: P-3
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Type III 24-hr 25-Year
Rainfall=5.45"

Runoff Area=1,742 sf
Runoff Volume=0.004 af

Runoff Depth=1.28"
Tc=6.0 min

CN=56

0.05 cfs
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Summary for Subcatchment P-4: P-4

Runoff = 0.07 cfs @ 12.09 hrs,  Volume= 0.005 af,  Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-Year  Rainfall=5.45"

Area (sf) CN Description
594 98 Paved parking, HSG A
713 39 >75% Grass cover, Good, HSG A

1,307 66 Weighted Average
713 54.55% Pervious Area
594 45.45% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-4: P-4

Runoff
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Type III 24-hr 25-Year
Rainfall=5.45"

Runoff Area=1,307 sf
Runoff Volume=0.005 af

Runoff Depth=2.04"
Tc=6.0 min

CN=66

0.07 cfs
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Summary for Subcatchment P-5: P-5

Runoff = 0.13 cfs @ 12.10 hrs,  Volume= 0.011 af,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-Year  Rainfall=5.45"

Area (sf) CN Description
1,287 98 Paved parking, HSG A
3,069 39 >75% Grass cover, Good, HSG A
4,356 56 Weighted Average
3,069 70.45% Pervious Area
1,287 29.55% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-5: P-5

Runoff
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Type III 24-hr 25-Year
Rainfall=5.45"

Runoff Area=4,356 sf
Runoff Volume=0.011 af

Runoff Depth=1.28"
Tc=6.0 min

CN=56

0.13 cfs
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Summary for Subcatchment P-6: P-6

Runoff = 0.02 cfs @ 12.41 hrs,  Volume= 0.004 af,  Depth= 0.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-Year  Rainfall=5.45"

Area (sf) CN Description
7,405 39 >75% Grass cover, Good, HSG A
7,405 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-6: P-6

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.017

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type III 24-hr 25-Year
Rainfall=5.45"

Runoff Area=7,405 sf
Runoff Volume=0.004 af

Runoff Depth=0.30"
Tc=6.0 min

CN=39

0.02 cfs
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Summary for Subcatchment P-7: P-7

Runoff = 0.14 cfs @ 12.10 hrs,  Volume= 0.011 af,  Depth= 1.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-Year  Rainfall=5.45"

Area (sf) CN Description
1,307 98 Paved parking, HSG A
3,049 39 >75% Grass cover, Good, HSG A
4,356 57 Weighted Average
3,049 70.00% Pervious Area
1,307 30.00% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-7: P-7

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

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 25-Year
Rainfall=5.45"

Runoff Area=4,356 sf
Runoff Volume=0.011 af

Runoff Depth=1.35"
Tc=6.0 min

CN=57

0.14 cfs
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Summary for Subcatchment P-8: P-8

Runoff = 2.65 cfs @ 12.09 hrs,  Volume= 0.189 af,  Depth= 2.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-Year  Rainfall=5.45"

Area (sf) CN Description
21,813 98 Paved parking, HSG A
15,649 39 >75% Grass cover, Good, HSG A
37,462 73 Weighted Average
15,649 41.77% Pervious Area
21,813 58.23% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-8: P-8

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

Type III 24-hr 25-Year
Rainfall=5.45"

Runoff Area=37,462 sf
Runoff Volume=0.189 af

Runoff Depth=2.64"
Tc=6.0 min

CN=73

2.65 cfs
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Summary for Subcatchment P-9: P-9

Runoff = 3.67 cfs @ 12.08 hrs,  Volume= 0.298 af,  Depth= 5.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-Year  Rainfall=5.45"

Area (sf) CN Description
29,934 98 Roofs, HSG A
29,934 100.00% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-9: P-9

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

4

3

2

1

0

Type III 24-hr 25-Year
Rainfall=5.45"

Runoff Area=29,934 sf
Runoff Volume=0.298 af

Runoff Depth=5.21"
Tc=6.0 min

CN=98

3.67 cfs
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Summary for Pond 2P: Infiltration Field

Inflow Area = 0.687 ac,100.00% Impervious,  Inflow Depth = 5.21"    for  25-Year event
Inflow = 3.67 cfs @ 12.08 hrs,  Volume= 0.298 af
Outflow = 3.19 cfs @ 12.13 hrs,  Volume= 0.298 af,  Atten= 13%,  Lag= 2.7 min
Discarded = 0.25 cfs @ 10.94 hrs,  Volume= 0.217 af
Primary = 2.93 cfs @ 12.13 hrs,  Volume= 0.081 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 154.38' @ 12.13 hrs   Surf.Area= 0.031 ac   Storage= 0.046 af

Plug-Flow detention time= 26.4 min calculated for 0.298 af (100% of inflow)
Center-of-Mass det. time= 26.4 min ( 773.0 - 746.6 )

Volume Invert Avail.Storage Storage Description
#1A 151.67' 0.026 af 17.00'W x 78.32'L x 2.83'H Field A

0.087 af Overall - 0.022 af Embedded = 0.064 af  x 40.0% Voids
#2A 152.17' 0.022 af StormTech SC-310  x 66  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

0.048 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 151.67' 8.270 in/hr Exfiltration over Surface area
#2 Primary 153.20' 12.0"  Round Culvert

L= 20.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 153.20' / 153.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Discarded OutFlow  Max=0.25 cfs @ 10.94 hrs  HW=151.70'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.25 cfs)

Primary OutFlow  Max=2.93 cfs @ 12.13 hrs  HW=154.38'   (Free Discharge)
2=Culvert  (Barrel Controls 2.93 cfs @ 4.00 fps)
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Pond 2P: Infiltration Field - Chamber Wizard Field A

Chamber Model = StormTech SC-310
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 0.0" Spacing = 34.0" C-C

11 Chambers/Row x 7.12' Long = 78.32' Base Length
6 Rows x 34.0" Wide = 17.00' Base Width
6.0" Base + 16.0" Chamber Height + 12.0" Cover = 2.83' Field Height

66 Chambers x 14.7 cf = 973.0 cf Chamber Storage

3,772.4 cf Field - 973.0 cf Chambers = 2,799.4 cf Stone x 40.0% Voids = 1,119.8 cf Stone Storage

Stone + Chamber Storage = 2,092.7 cf = 0.048 af

66 Chambers
139.7 cy Field
103.7 cy Stone
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Pond 2P: Infiltration Field

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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ow

  (
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1

0

Inflow Area=0.687 ac
Peak Elev=154.38'

Storage=0.046 af

3.67 cfs

3.19 cfs

0.25 cfs

2.93 cfs
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Summary for Pond 7P: Infilitration Trench

Inflow Area = 2.150 ac, 11.63% Impervious,  Inflow Depth = 0.62"    for  25-Year event
Inflow = 0.59 cfs @ 12.49 hrs,  Volume= 0.111 af
Outflow = 0.17 cfs @ 14.06 hrs,  Volume= 0.111 af,  Atten= 71%,  Lag= 94.6 min
Discarded = 0.17 cfs @ 14.06 hrs,  Volume= 0.111 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 159.21' @ 14.06 hrs   Surf.Area= 0.019 ac   Storage= 0.023 af

Plug-Flow detention time= 52.0 min calculated for 0.111 af (100% of inflow)
Center-of-Mass det. time= 52.0 min ( 994.3 - 942.4 )

Volume Invert Avail.Storage Storage Description
#1 158.00' 0.038 af 3.00'W x 260.00'L x 2.00'H Prismatoid  Z=0.1

Device Routing     Invert Outlet Devices
#1 Discarded 158.00' 8.710 in/hr Exfiltration over Surface area
#2 Primary 160.00' 6.0' long  x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=0.17 cfs @ 14.06 hrs  HW=159.21'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.17 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=158.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 7P: Infilitration Trench

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0

Inflow Area=2.150 ac
Peak Elev=159.21'
Storage=0.023 af

0.59 cfs

0.17 cfs
0.17 cfs

0.00 cfs
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Summary for Link 1L: Flow to Study Point 1

Inflow Area = 2.217 ac, 65.24% Impervious,  Inflow Depth = 1.98"    for  25-Year event
Inflow = 6.70 cfs @ 12.11 hrs,  Volume= 0.366 af
Primary = 6.70 cfs @ 12.11 hrs,  Volume= 0.366 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 1L: Flow to Study Point 1

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=2.217 ac
6.70 cfs

6.70 cfs
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Summary for Link 3L: Flow to Study Point 2

Inflow Area = 0.100 ac, 30.00% Impervious,  Inflow Depth = 1.35"    for  25-Year event
Inflow = 0.14 cfs @ 12.10 hrs,  Volume= 0.011 af
Primary = 0.14 cfs @ 12.10 hrs,  Volume= 0.011 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 3L: Flow to Study Point 2

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=0.100 ac
0.14 cfs

0.14 cfs
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Summary for Link 4L: Flow to Study Point 3

Inflow Area = 2.150 ac, 11.63% Impervious,  Inflow Depth = 0.00"    for  25-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 4L: Flow to Study Point 3

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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1

0

Inflow Area=2.150 ac

0.00 cfs
0.00 cfs
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Summary for Link 5L: Combine at Wellesley Ave

Inflow Area = 2.317 ac, 63.72% Impervious,  Inflow Depth = 1.96"    for  25-Year event
Inflow = 6.84 cfs @ 12.11 hrs,  Volume= 0.378 af
Primary = 6.84 cfs @ 12.11 hrs,  Volume= 0.378 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 5L: Combine at Wellesley Ave

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=2.317 ac
6.84 cfs

6.84 cfs
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=7,405 sf   54.40% Impervious   Runoff Depth=3.39"Subcatchment P-1: P-1
   Tc=6.0 min   CN=71   Runoff=0.68 cfs  0.048 af

Runoff Area=86,249 sf   12.63% Impervious   Runoff Depth=1.13"Subcatchment P-10: Post Developed Flow 
   Flow Length=353'   Tc=22.8 min   CN=46   Runoff=1.26 cfs  0.187 af

Runoff Area=14,375 sf   33.85% Impervious   Runoff Depth=2.23"Subcatchment P-2: P-2
   Tc=6.0 min   CN=59   Runoff=0.83 cfs  0.061 af

Runoff Area=1,742 sf   28.01% Impervious   Runoff Depth=1.96"Subcatchment P-3: P-3
   Tc=6.0 min   CN=56   Runoff=0.09 cfs  0.007 af

Runoff Area=1,307 sf   45.45% Impervious   Runoff Depth=2.89"Subcatchment P-4: P-4
   Tc=6.0 min   CN=66   Runoff=0.10 cfs  0.007 af

Runoff Area=4,356 sf   29.55% Impervious   Runoff Depth=1.96"Subcatchment P-5: P-5
   Tc=6.0 min   CN=56   Runoff=0.21 cfs  0.016 af

Runoff Area=7,405 sf   0.00% Impervious   Runoff Depth=0.63"Subcatchment P-6: P-6
   Tc=6.0 min   CN=39   Runoff=0.05 cfs  0.009 af

Runoff Area=4,356 sf   30.00% Impervious   Runoff Depth=2.05"Subcatchment P-7: P-7
   Tc=6.0 min   CN=57   Runoff=0.23 cfs  0.017 af

Runoff Area=37,462 sf   58.23% Impervious   Runoff Depth=3.59"Subcatchment P-8: P-8
   Tc=6.0 min   CN=73   Runoff=3.62 cfs  0.257 af

Runoff Area=29,934 sf   100.00% Impervious   Runoff Depth=6.36"Subcatchment P-9: P-9
   Tc=6.0 min   CN=98   Runoff=4.45 cfs  0.364 af

Peak Elev=155.17'  Storage=0.048 af   Inflow=4.45 cfs  0.364 afPond 2P: Infiltration Field
   Discarded=0.25 cfs  0.246 af   Primary=4.58 cfs  0.118 af   Outflow=4.84 cfs  0.364 af

Peak Elev=160.15'  Storage=0.038 af   Inflow=1.30 cfs  0.195 afPond 7P: Infilitration Trench
   Discarded=0.18 cfs  0.158 af   Primary=0.89 cfs  0.038 af   Outflow=1.07 cfs  0.195 af

   Inflow=10.10 cfs  0.515 afLink 1L: Flow to Study Point 1
   Primary=10.10 cfs  0.515 af

   Inflow=0.23 cfs  0.017 afLink 3L: Flow to Study Point 2
   Primary=0.23 cfs  0.017 af

   Inflow=0.89 cfs  0.038 afLink 4L: Flow to Study Point 3
   Primary=0.89 cfs  0.038 af

   Inflow=10.33 cfs  0.532 afLink 5L: Combine at Wellesley Ave
   Primary=10.33 cfs  0.532 af
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Total Runoff Area = 4.467 ac   Runoff Volume = 0.974 af   Average Runoff Depth = 2.62"
61.35% Pervious = 2.741 ac     38.65% Impervious = 1.727 ac
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Summary for Subcatchment P-1: P-1

Runoff = 0.68 cfs @ 12.09 hrs,  Volume= 0.048 af,  Depth= 3.39"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-Year  Rainfall=6.60"

Area (sf) CN Description
4,028 98 Paved parking, HSG A
3,377 39 >75% Grass cover, Good, HSG A
7,405 71 Weighted Average
3,377 45.60% Pervious Area
4,028 54.40% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-1: P-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100-Year
Rainfall=6.60"

Runoff Area=7,405 sf
Runoff Volume=0.048 af

Runoff Depth=3.39"
Tc=6.0 min

CN=71

0.68 cfs
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Summary for Subcatchment P-10: Post Developed Flow to Waterway

Existing watershed at Equipment Service station

Runoff = 1.26 cfs @ 12.41 hrs,  Volume= 0.187 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-Year  Rainfall=6.60"

Area (sf) CN Description
* 75,359 39 >75% Grass cover, Good, HSG A

10,890 98 Paved parking, HSG A
86,249 46 Weighted Average
75,359 87.37% Pervious Area
10,890 12.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 152 0.0194 0.18 Sheet Flow, A-B

Grass: Short   n= 0.150   P2= 3.10"
8.7 201 0.1144 0.39 Sheet Flow, B-C

Grass: Short   n= 0.150   P2= 3.10"
22.8 353 Total

Subcatchment P-10: Post Developed Flow to Waterway

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0

Type III 24-hr 100-Year
Rainfall=6.60"

Runoff Area=86,249 sf
Runoff Volume=0.187 af

Runoff Depth=1.13"
Flow Length=353'

Tc=22.8 min
CN=46

1.26 cfs



Post-Development Condition
Type III 24-hr 100-Year  Rainfall=6.60"Stormwater Analysis

  Printed  12/3/2012Prepared by Allen & Major Associates
Page 100HydroCAD® 9.10  s/n 02881  © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment P-2: P-2

Runoff = 0.83 cfs @ 12.10 hrs,  Volume= 0.061 af,  Depth= 2.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-Year  Rainfall=6.60"

Area (sf) CN Description
4,866 98 Paved parking, HSG A
9,509 39 >75% Grass cover, Good, HSG A

14,375 59 Weighted Average
9,509 66.15% Pervious Area
4,866 33.85% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-2: P-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100-Year
Rainfall=6.60"

Runoff Area=14,375 sf
Runoff Volume=0.061 af

Runoff Depth=2.23"
Tc=6.0 min

CN=59

0.83 cfs
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Summary for Subcatchment P-3: P-3

Runoff = 0.09 cfs @ 12.10 hrs,  Volume= 0.007 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-Year  Rainfall=6.60"

Area (sf) CN Description
488 98 Paved parking, HSG A

1,254 39 >75% Grass cover, Good, HSG A
1,742 56 Weighted Average
1,254 71.99% Pervious Area

488 28.01% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-3: P-3

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.095
0.09

0.085
0.08

0.075
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 100-Year
Rainfall=6.60"

Runoff Area=1,742 sf
Runoff Volume=0.007 af

Runoff Depth=1.96"
Tc=6.0 min

CN=56

0.09 cfs
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Summary for Subcatchment P-4: P-4

Runoff = 0.10 cfs @ 12.09 hrs,  Volume= 0.007 af,  Depth= 2.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-Year  Rainfall=6.60"

Area (sf) CN Description
594 98 Paved parking, HSG A
713 39 >75% Grass cover, Good, HSG A

1,307 66 Weighted Average
713 54.55% Pervious Area
594 45.45% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-4: P-4

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.11
0.105

0.1
0.095

0.09
0.085

0.08
0.075

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 100-Year
Rainfall=6.60"

Runoff Area=1,307 sf
Runoff Volume=0.007 af

Runoff Depth=2.89"
Tc=6.0 min

CN=66

0.10 cfs
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Summary for Subcatchment P-5: P-5

Runoff = 0.21 cfs @ 12.10 hrs,  Volume= 0.016 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-Year  Rainfall=6.60"

Area (sf) CN Description
1,287 98 Paved parking, HSG A
3,069 39 >75% Grass cover, Good, HSG A
4,356 56 Weighted Average
3,069 70.45% Pervious Area
1,287 29.55% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-5: P-5

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
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 100-Year
Rainfall=6.60"

Runoff Area=4,356 sf
Runoff Volume=0.016 af

Runoff Depth=1.96"
Tc=6.0 min

CN=56

0.21 cfs
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Summary for Subcatchment P-6: P-6

Runoff = 0.05 cfs @ 12.29 hrs,  Volume= 0.009 af,  Depth= 0.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-Year  Rainfall=6.60"

Area (sf) CN Description
7,405 39 >75% Grass cover, Good, HSG A
7,405 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-6: P-6

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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 100-Year
Rainfall=6.60"

Runoff Area=7,405 sf
Runoff Volume=0.009 af

Runoff Depth=0.63"
Tc=6.0 min

CN=39

0.05 cfs
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Summary for Subcatchment P-7: P-7

Runoff = 0.23 cfs @ 12.10 hrs,  Volume= 0.017 af,  Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-Year  Rainfall=6.60"

Area (sf) CN Description
1,307 98 Paved parking, HSG A
3,049 39 >75% Grass cover, Good, HSG A
4,356 57 Weighted Average
3,049 70.00% Pervious Area
1,307 30.00% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-7: P-7

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.25
0.24
0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
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 100-Year
Rainfall=6.60"

Runoff Area=4,356 sf
Runoff Volume=0.017 af

Runoff Depth=2.05"
Tc=6.0 min

CN=57

0.23 cfs
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Summary for Subcatchment P-8: P-8

Runoff = 3.62 cfs @ 12.09 hrs,  Volume= 0.257 af,  Depth= 3.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-Year  Rainfall=6.60"

Area (sf) CN Description
21,813 98 Paved parking, HSG A
15,649 39 >75% Grass cover, Good, HSG A
37,462 73 Weighted Average
15,649 41.77% Pervious Area
21,813 58.23% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-8: P-8

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

4

3

2

1

0

Type III 24-hr 100-Year
Rainfall=6.60"

Runoff Area=37,462 sf
Runoff Volume=0.257 af

Runoff Depth=3.59"
Tc=6.0 min

CN=73

3.62 cfs
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Summary for Subcatchment P-9: P-9

Runoff = 4.45 cfs @ 12.08 hrs,  Volume= 0.364 af,  Depth= 6.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-Year  Rainfall=6.60"

Area (sf) CN Description
29,934 98 Roofs, HSG A
29,934 100.00% Impervious Area

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

6.0 Direct Entry, Direct Entry (Minimum)

Subcatchment P-9: P-9

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

4

3

2

1

0

Type III 24-hr 100-Year
Rainfall=6.60"

Runoff Area=29,934 sf
Runoff Volume=0.364 af

Runoff Depth=6.36"
Tc=6.0 min

CN=98

4.45 cfs
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Summary for Pond 2P: Infiltration Field

[93] Warning: Storage range exceeded by 0.66'
[88] Warning: Qout>Qin may require Finer Routing>1

Inflow Area = 0.687 ac,100.00% Impervious,  Inflow Depth = 6.36"    for  100-Year event
Inflow = 4.45 cfs @ 12.08 hrs,  Volume= 0.364 af
Outflow = 4.84 cfs @ 12.09 hrs,  Volume= 0.364 af,  Atten= 0%,  Lag= 0.4 min
Discarded = 0.25 cfs @ 10.44 hrs,  Volume= 0.246 af
Primary = 4.58 cfs @ 12.09 hrs,  Volume= 0.118 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 155.17' @ 12.09 hrs   Surf.Area= 0.031 ac   Storage= 0.048 af

Plug-Flow detention time= 25.9 min calculated for 0.364 af (100% of inflow)
Center-of-Mass det. time= 25.9 min ( 769.7 - 743.8 )

Volume Invert Avail.Storage Storage Description
#1A 151.67' 0.026 af 17.00'W x 78.32'L x 2.83'H Field A

0.087 af Overall - 0.022 af Embedded = 0.064 af  x 40.0% Voids
#2A 152.17' 0.022 af StormTech SC-310  x 66  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

0.048 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 151.67' 8.270 in/hr Exfiltration over Surface area
#2 Primary 153.20' 12.0"  Round Culvert

L= 20.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 153.20' / 153.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

Discarded OutFlow  Max=0.25 cfs @ 10.44 hrs  HW=151.70'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.25 cfs)

Primary OutFlow  Max=4.56 cfs @ 12.09 hrs  HW=155.16'   (Free Discharge)
2=Culvert  (Inlet Controls 4.56 cfs @ 5.81 fps)
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Pond 2P: Infiltration Field - Chamber Wizard Field A

Chamber Model = StormTech SC-310
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap

34.0" Wide + 0.0" Spacing = 34.0" C-C

11 Chambers/Row x 7.12' Long = 78.32' Base Length
6 Rows x 34.0" Wide = 17.00' Base Width
6.0" Base + 16.0" Chamber Height + 12.0" Cover = 2.83' Field Height

66 Chambers x 14.7 cf = 973.0 cf Chamber Storage

3,772.4 cf Field - 973.0 cf Chambers = 2,799.4 cf Stone x 40.0% Voids = 1,119.8 cf Stone Storage

Stone + Chamber Storage = 2,092.7 cf = 0.048 af

66 Chambers
139.7 cy Field
103.7 cy Stone
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Pond 2P: Infiltration Field

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

5

4

3

2

1

0

Inflow Area=0.687 ac
Peak Elev=155.17'

Storage=0.048 af

4.45 cfs4.84 cfs

0.25 cfs

4.58 cfs
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Summary for Pond 7P: Infilitration Trench

[93] Warning: Storage range exceeded by 0.15'
[85] Warning: Oscillations may require Finer Routing>1

Inflow Area = 2.150 ac, 11.63% Impervious,  Inflow Depth = 1.09"    for  100-Year event
Inflow = 1.30 cfs @ 12.39 hrs,  Volume= 0.195 af
Outflow = 1.07 cfs @ 12.64 hrs,  Volume= 0.195 af,  Atten= 18%,  Lag= 14.7 min
Discarded = 0.18 cfs @ 12.63 hrs,  Volume= 0.158 af
Primary = 0.89 cfs @ 12.64 hrs,  Volume= 0.038 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 160.15' @ 12.64 hrs   Surf.Area= 0.020 ac   Storage= 0.038 af

Plug-Flow detention time= 85.5 min calculated for 0.195 af (100% of inflow)
Center-of-Mass det. time= 85.5 min ( 1,003.3 - 917.8 )

Volume Invert Avail.Storage Storage Description
#1 158.00' 0.038 af 3.00'W x 260.00'L x 2.00'H Prismatoid  Z=0.1

Device Routing     Invert Outlet Devices
#1 Discarded 158.00' 8.710 in/hr Exfiltration over Surface area
#2 Primary 160.00' 6.0' long  x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=0.18 cfs @ 12.63 hrs  HW=160.14'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.18 cfs)

Primary OutFlow  Max=0.89 cfs @ 12.64 hrs  HW=160.15'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.89 cfs @ 0.97 fps)



Post-Development Condition
Type III 24-hr 100-Year  Rainfall=6.60"Stormwater Analysis

  Printed  12/3/2012Prepared by Allen & Major Associates
Page 112HydroCAD® 9.10  s/n 02881  © 2009 HydroCAD Software Solutions LLC

Pond 7P: Infilitration Trench

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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ow

  (
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1

0

Inflow Area=2.150 ac
Peak Elev=160.15'

Storage=0.038 af

1.30 cfs

1.07 cfs

0.18 cfs

0.89 cfs
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Summary for Link 1L: Flow to Study Point 1

Inflow Area = 2.217 ac, 65.24% Impervious,  Inflow Depth = 2.79"    for  100-Year event
Inflow = 10.10 cfs @ 12.09 hrs,  Volume= 0.515 af
Primary = 10.10 cfs @ 12.09 hrs,  Volume= 0.515 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 1L: Flow to Study Point 1

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=2.217 ac
10.10 cfs

10.10 cfs
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Summary for Link 3L: Flow to Study Point 2

Inflow Area = 0.100 ac, 30.00% Impervious,  Inflow Depth = 2.05"    for  100-Year event
Inflow = 0.23 cfs @ 12.10 hrs,  Volume= 0.017 af
Primary = 0.23 cfs @ 12.10 hrs,  Volume= 0.017 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 3L: Flow to Study Point 2

Inflow
Primary

Hydrograph

Time  (hours)
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Fl
ow

  (
cf

s)

0.25
0.24
0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
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

Inflow Area=0.100 ac
0.23 cfs

0.23 cfs
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Summary for Link 4L: Flow to Study Point 3

Inflow Area = 2.150 ac, 11.63% Impervious,  Inflow Depth = 0.21"    for  100-Year event
Inflow = 0.89 cfs @ 12.64 hrs,  Volume= 0.038 af
Primary = 0.89 cfs @ 12.64 hrs,  Volume= 0.038 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 4L: Flow to Study Point 3

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0

Inflow Area=2.150 ac
0.89 cfs

0.89 cfs



Post-Development Condition
Type III 24-hr 100-Year  Rainfall=6.60"Stormwater Analysis

  Printed  12/3/2012Prepared by Allen & Major Associates
Page 116HydroCAD® 9.10  s/n 02881  © 2009 HydroCAD Software Solutions LLC

Summary for Link 5L: Combine at Wellesley Ave

Inflow Area = 2.317 ac, 63.72% Impervious,  Inflow Depth = 2.76"    for  100-Year event
Inflow = 10.33 cfs @ 12.09 hrs,  Volume= 0.532 af
Primary = 10.33 cfs @ 12.09 hrs,  Volume= 0.532 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link 5L: Combine at Wellesley Ave

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.317 ac
10.33 cfs

10.33 cfs
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Test Pit Results 

July 2, 2012 

All tests conducted adjacent to existing environmental management center (see sketch) 

Environmental Management Center 

TP-2 (Conducted in December 2011) 

Fill 0-37” Blended Fill, Fine 
course sand, Rubbish 

B 37” –73” LS, Trace gravel 
C 73-88” Sand 

 

Perc Test Results:  No perc test performed.  Material was consistent with TP-1 performed in December 
2011 (use 2 min/in.) 

 

TP-2A (Conducted on July 2, 2012) 

Location: Range line intersection of east paddle ball court stairs and propane tank 

Fill  Blended Fill, Fine 
course sand, Rubbish 

B  Coarse sand 
C  Gravelly Coarse Sand 

Perc Test Results:  Less than 2 minutes per inch 

 

 TP-2B (Conducted on July 2, 2012)  

Location: Approximately 75’ north of TP-2A located on gravel cart path 

Fill  Blended Fill, Fine 
course sand, Rubbish 

B  Coarse sand with 
cobbles and boulders 

C1  Coarse sand 
C2  Gravelly Coarse Sand 

Perc Test Results:  2 minutes per inch (No perc test performed.  Material was consistent with TP-2A) 

 

 



Test Pit Results 

December 2011 

Equipment Service Center: 

TP-1  

Fill 0-27” Asphalt / Gravel fill 
C 27” – 91” Sand / LS, Trace gravel 
   

 

Perc Test Results:  1.45 min/in � use 2 min/in.  

Environmental Management Center 

TP-2  

Fill 0-37” Blended Fill, Fine 
course sand, Rubbish 

B 37” –73” LS, Trace gravel 
C 73-88” Sand 

 

Perc Test Results:  No perc test performed.  Material was consistent with TP-1  

Maintenance Building 

TP-3  

Fill 0-36” Asphalt / Gravel fill 
C 27” – 54” Loamy Sand (LS) 
   

 

Perc Test Results:  No Perc test performed.   

TP-4  

A 0-12” Loam 
B 12”-60” Loamy Sand (LS) 
C 60” – 120” Loamy Sand (LS) 

 

Perc Test Results:  0.88 min/in � Use 2 min/in.     
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Map Scale: 1:8,630 if printed on A size (8.5" x 11") sheet.
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