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28 Harbor Street, Suite 204 

Danvers, MA 01923 
Tel: (617) 992-8492 

contact@foderaengineering.com 

Application Narrative – Site Plan Modifications 4 Cold Spring Road 
Grandview Road Subdivision Reading, MA 01867 

May 13, 2024 
 
 
To: Andrew MacNichol, Community Development Director 

Town of Reading 
Community Planning and Development Commission 

 16 Lowell Street 
Reading, MA 01867 

 
RE: GRANDVIEW ROAD SUBDIVISION 
 SITE PLAN MODIFICATIONS 

4 COLD SPRING ROAD 
READING, MA 01867 

 
To Mr. MacNichol, 
 
The project at 4 Cold Spring Road known as Grandview Road Subdivision was originally approved by 
the Community Planning and Development Commission (CPDC) in 2021. A few years later, the project 
underwent a design modification to the stormwater system and roadway grading and was re-approved by 
the CPDC in 2023 as a Major Modification. The project commenced construction and the roadway with 
associated utilities were constructed along with the infiltration pond. However, the project has come to a 
halt and the plans have been modified so that the infiltration system matches the design from the 2021 
original approved plans. Summaries of plan designs below: 
 
2021 Approved Plans 

• 4-Lot subdivision including the existing dwelling at 4 Cold Spring Road. Proposed to construct 
three (3) new houses along the approved roadway. 

• Roadway cul-de-sac was designed at an approximate elevation of 113. 
• Stormwater system consisted of multiple catch basins in the cul-de-sac and directed to an 

underground infiltration system within Lots 2 and 3.  
 
2023 Approved Plans 

• Property lines for the 4-lot subdivision remained unchanged. New proposal to keep Lot 2 
undeveloped with potential for future development. Lots 3 and 4 will be developed as new single-
family dwellings. 

• Roadway cul-de-sac was regraded and lowered by two (2) feet to an approximate elevation of 
111. 

• Stormwater system was redesigned to collect runoff at the end of the cul-de-sac and empty out 
into an infiltration pond. 
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2024 Modified Plans 
• Property lines remain unchanged, and Lot 2 will remain undeveloped with the potential for future 

development. 
• Grading of roadway and cul-de-sac will remain unchanged and has been constructed according to 

the plans from 2023. 
• Stormwater system will remain with catch basins at the end of the cul-de-sac but the infiltration 

pond will be modified to an underground infiltration system, similar to the approved plans in 
2021. 

 
Additional modifications between 2021 and 2024 plans 

• Increased building footprints.  
o Lot 3 will remain to have a separate roof runoff recharge system. 
o Lot 4 roof runoff previously was intended to be directed to the overall infiltration system. 

This has been modified to have a separate roof runoff recharge system on-site. 
• Tree lines for Lots 3 & 4 were shifted back to create more lawn and less wooded surface.  
• Although larger building footprints are implemented and the tree line creates more lawn and less 

wooded surface, there is no substantial change in runoff calculations. This is due to Lot 4 being 
modified to having its own roof runoff recharge system. 

• The as-built roadway and drainage infrastructure are easily incorporated into the new drainage 
system with the associated elevations making a feasible design.  

 
There are no new design waivers being requested for the modification. 
 
Please accept this submittal as formal request for review. Please do not hesitate to call or email me shall 
you have any questions, comments, or concerns. 
 
 
Sincerely yours, 
 
 
 
_________________________________ 
Giovanni Fodera, PE, LSIT 
President | Principal Engineer  
FODERA Engineering
 
 
Attachments: 

• Major Site Plan Modification – Grandview Road Subdivision, dated May 10, 2024. 
• Post-Development Runoff Summary & Calculations, dated May 10, 2024. 

 
Cc:  Michael Salamone 
 Frank Lanzillo 



 

 
28 Harbor Street, Suite 204 

Danvers, MA 01923 
Tel: (617) 992-8492 

contact@foderaengineering.com 

Stormwater Runoff Summary 4 Cold Spring Road 
Grandview Road Subdivision Reading, MA 01867 

May 13, 2024 
 
 

Peak Rate of Discharge Summary 
PEAK RATE OF DISCHARGE, cubic-feet per second 

 Reach R1 Reach R2 Σ Reach R1 & R2 
Storm 

Intensity 
Pre- 

Conditions 
Post- 

Conditions 
Pre- 

Conditions 
Post- 

Conditions 
Pre- 

Conditions 
Post- 

Conditions 
2-year Storm 

3.31”  0.24 0.01 0.52 0.03 0.65 0.03 

10-year Storm 
5.22” 1.40 0.31 1.29 0.07 2.57 0.34 

25-year Storm 
6.41” 2.38 0.73 1.81 0.09 4.05 0.78 

100-year Storm 
8.24” 4.12 *4.64 2.65 0.13 6.57 4.68 

* Increase at R1 but sum of the overall site (same watershed area) is less in the post-conditions. 
 
 
 
Sincerely yours, 
 
 
 
_________________________________ 
Giovanni Fodera, PE, LSIT 
President | Principal Engineer  
FODERA Engineering
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Summary for Subcatchment P1A: Directed East

Runoff = 0.01 cfs @ 13.79 hrs,  Volume= 0.007 af,  Depth> 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.31"

Area (sf) CN Description
* 2,854 98 Impervious

14,380 39 >75% Grass cover, Good, HSG A
11,288 30 Woods, Good, HSG A

3,734 74 >75% Grass cover, Good, HSG C
111 70 Woods, Good, HSG C

2,333 80 >75% Grass cover, Good, HSG D
34,700 48 Weighted Average
31,846 91.78% Pervious Area

2,854 8.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 50 0.1400 0.08 Sheet Flow, Sheet Flow Woods

Woods: Dense underbrush   n= 0.800   P2= 3.10"
0.8 75 0.1067 1.63 Shallow Concentrated Flow, Concentrated Woods

Woodland   Kv= 5.0 fps
10.8 125 Total

Subcatchment P1A: Directed East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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=3.31"
Runoff Area=34,700 sf
Runoff Volume=0.007 af
Runoff Depth>0.11"
Flow Length=125'
Tc=10.8 min
CN=48

0.01 cfs
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Summary for Subcatchment P1B: To Recharge 1

Runoff = 1.63 cfs @ 12.16 hrs,  Volume= 0.139 af,  Depth> 1.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.31"

Area (sf) CN Description
* 16,120 98 Impervious

989 39 >75% Grass cover, Good, HSG A
21,312 74 >75% Grass cover, Good, HSG C

8,215 70 Woods, Good, HSG C
297 80 >75% Grass cover, Good, HSG D

46,933 81 Weighted Average
30,813 65.65% Pervious Area
16,120 34.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 50 0.1400 0.08 Sheet Flow, Wood Sheet Flow

Woods: Dense underbrush   n= 0.800   P2= 3.10"
1.5 120 0.0750 1.37 Shallow Concentrated Flow, Woods Concentrated Flow

Woodland   Kv= 5.0 fps
11.5 170 Total

Subcatchment P1B: To Recharge 1

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s) 1

0

Type III 24-hr
2-Year Rainfall=3.31"
Runoff Area=46,933 sf
Runoff Volume=0.139 af
Runoff Depth>1.55"
Flow Length=170'
Tc=11.5 min
CN=81

1.63 cfs
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Summary for Subcatchment P2: Directed West

Runoff = 0.03 cfs @ 12.08 hrs,  Volume= 0.002 af,  Depth> 1.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.31"

Area (sf) CN Description
473 74 >75% Grass cover, Good, HSG C
407 80 >75% Grass cover, Good, HSG D
880 77 Weighted Average
880 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment P2: Directed West

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

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
2-Year Rainfall=3.31"
Runoff Area=880 sf
Runoff Volume=0.002 af
Runoff Depth>1.29"
Tc=5.0 min
CN=77

0.03 cfs
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Summary for Subcatchment RR3: Roof Runoff - Lot 3

Runoff = 0.19 cfs @ 12.07 hrs,  Volume= 0.015 af,  Depth> 3.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.31"

Area (sf) CN Description
* 2,485 98 Roof

2,485 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment RR3: Roof Runoff - Lot 3

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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
2-Year Rainfall=3.31"
Runoff Area=2,485 sf
Runoff Volume=0.015 af
Runoff Depth>3.08"
Tc=5.0 min
CN=98

0.19 cfs
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Summary for Subcatchment RR4: Roof Runoff - Lot 4

Runoff = 0.19 cfs @ 12.07 hrs,  Volume= 0.015 af,  Depth> 3.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.31"

Area (sf) CN Description
* 2,485 98 Roof

2,485 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment RR4: Roof Runoff - Lot 4

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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
2-Year Rainfall=3.31"
Runoff Area=2,485 sf
Runoff Volume=0.015 af
Runoff Depth>3.08"
Tc=5.0 min
CN=98

0.19 cfs
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Summary for Reach P: Total

Inflow Area = 2.008 ac, 27.37% Impervious,  Inflow Depth > 0.06"    for  2-Year event
Inflow = 0.03 cfs @ 12.08 hrs,  Volume= 0.009 af
Outflow = 0.03 cfs @ 12.08 hrs,  Volume= 0.009 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach P: Total

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

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

Inflow Area=2.008 ac
0.03 cfs

0.03 cfs
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Summary for Reach R1: Reach 1

Inflow Area = 1.988 ac, 27.65% Impervious,  Inflow Depth > 0.04"    for  2-Year event
Inflow = 0.01 cfs @ 13.79 hrs,  Volume= 0.007 af
Outflow = 0.01 cfs @ 13.79 hrs,  Volume= 0.007 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach R1: Reach 1

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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=1.988 ac
0.01 cfs

0.01 cfs
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Summary for Reach R2: Reach 2

Inflow Area = 0.020 ac, 0.00% Impervious,  Inflow Depth > 1.29"    for  2-Year event
Inflow = 0.03 cfs @ 12.08 hrs,  Volume= 0.002 af
Outflow = 0.03 cfs @ 12.08 hrs,  Volume= 0.002 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach R2: Reach 2

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

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

Inflow Area=0.020 ac
0.03 cfs

0.03 cfs
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Summary for Pond Lot 3: Roof Recharge

Inflow Area = 0.057 ac,100.00% Impervious,  Inflow Depth > 3.08"    for  2-Year event
Inflow = 0.19 cfs @ 12.07 hrs,  Volume= 0.015 af
Outflow = 0.02 cfs @ 11.44 hrs,  Volume= 0.015 af,  Atten= 91%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 11.44 hrs,  Volume= 0.015 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 104.13' @ 12.84 hrs   Surf.Area= 0.007 ac   Storage= 0.005 af

Plug-Flow detention time= 85.1 min calculated for 0.015 af (100% of inflow)
Center-of-Mass det. time= 84.4 min ( 838.7 - 754.3 )

Volume Invert Avail.Storage Storage Description
#1A 103.00' 0.007 af 30.50'W x 10.50'L x 3.54'H Field A

0.026 af Overall - 0.009 af Embedded = 0.017 af  x 40.0% Voids
#2A 103.50' 0.009 af Cultec R-330XLHD  x 6  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

0.016 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 108.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 11.44 hrs  HW=103.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=103.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond Lot 3: Roof Recharge - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

1 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 8.50' Row Length +12.0" End Stone x 2 = 10.50' 
Base Length
6 Rows x 52.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.50' Base Width
6.0" Stone Base + 30.5" Chamber Height + 6.0" Stone Cover = 3.54' Field Height

6 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 6 Rows = 380.0 cf Chamber Storage

1,134.2 cf Field - 380.0 cf Chambers = 754.2 cf Stone x 40.0% Voids = 301.7 cf Stone Storage

Chamber Storage + Stone Storage = 681.7 cf = 0.016 af
Overall Storage Efficiency = 60.1%
Overall System Size = 10.50' x 30.50' x 3.54'

6 Chambers
42.0 cy Field
27.9 cy Stone
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Pond Lot 3: Roof Recharge

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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=0.057 ac
Peak Elev=104.13'
Storage=0.005 af

0.19 cfs

0.02 cfs
0.02 cfs

0.00 cfs
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Summary for Pond Lot 4: Roof Recharge

Inflow Area = 0.057 ac,100.00% Impervious,  Inflow Depth > 3.08"    for  2-Year event
Inflow = 0.19 cfs @ 12.07 hrs,  Volume= 0.015 af
Outflow = 0.02 cfs @ 11.44 hrs,  Volume= 0.015 af,  Atten= 91%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 11.44 hrs,  Volume= 0.015 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 104.13' @ 12.84 hrs   Surf.Area= 0.007 ac   Storage= 0.005 af

Plug-Flow detention time= 85.1 min calculated for 0.015 af (100% of inflow)
Center-of-Mass det. time= 84.4 min ( 838.7 - 754.3 )

Volume Invert Avail.Storage Storage Description
#1A 103.00' 0.007 af 30.50'W x 10.50'L x 3.54'H Field A

0.026 af Overall - 0.009 af Embedded = 0.017 af  x 40.0% Voids
#2A 103.50' 0.009 af Cultec R-330XLHD  x 6  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

0.016 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 108.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 11.44 hrs  HW=103.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=103.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond Lot 4: Roof Recharge - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

1 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 8.50' Row Length +12.0" End Stone x 2 = 10.50' 
Base Length
6 Rows x 52.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.50' Base Width
6.0" Stone Base + 30.5" Chamber Height + 6.0" Stone Cover = 3.54' Field Height

6 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 6 Rows = 380.0 cf Chamber Storage

1,134.2 cf Field - 380.0 cf Chambers = 754.2 cf Stone x 40.0% Voids = 301.7 cf Stone Storage

Chamber Storage + Stone Storage = 681.7 cf = 0.016 af
Overall Storage Efficiency = 60.1%
Overall System Size = 10.50' x 30.50' x 3.54'

6 Chambers
42.0 cy Field
27.9 cy Stone
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Pond Lot 4: Roof Recharge

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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=0.057 ac
Peak Elev=104.13'
Storage=0.005 af

0.19 cfs

0.02 cfs
0.02 cfs

0.00 cfs
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Summary for Pond PR1: Recharge 1

Inflow Area = 1.077 ac, 34.35% Impervious,  Inflow Depth > 1.55"    for  2-Year event
Inflow = 1.63 cfs @ 12.16 hrs,  Volume= 0.139 af
Outflow = 0.22 cfs @ 11.81 hrs,  Volume= 0.139 af,  Atten= 87%,  Lag= 0.0 min
Discarded = 0.22 cfs @ 11.81 hrs,  Volume= 0.139 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 103.92' @ 13.04 hrs   Surf.Area= 0.089 ac   Storage= 0.050 af

Plug-Flow detention time= 84.3 min calculated for 0.139 af (100% of inflow)
Center-of-Mass det. time= 83.4 min ( 924.8 - 841.4 )

Volume Invert Avail.Storage Storage Description
#1A 103.00' 0.075 af 74.00'W x 52.50'L x 3.54'H Field A

0.316 af Overall - 0.130 af Embedded = 0.186 af  x 40.0% Voids
#2A 103.50' 0.130 af Cultec R-330XLHD  x 105  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 15 rows

0.204 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 108.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.22 cfs @ 11.81 hrs  HW=103.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.22 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=103.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond PR1: Recharge 1 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 15 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

7 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 50.50' Row Length +12.0" End Stone x 2 = 
52.50' Base Length
15 Rows x 52.0" Wide + 6.0" Spacing x 14 + 12.0" Side Stone x 2 = 74.00' Base Width
6.0" Stone Base + 30.5" Chamber Height + 6.0" Stone Cover = 3.54' Field Height

105 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 15 Rows = 5,644.1 cf Chamber Storage

13,759.4 cf Field - 5,644.1 cf Chambers = 8,115.2 cf Stone x 40.0% Voids = 3,246.1 cf Stone Storage

Chamber Storage + Stone Storage = 8,890.2 cf = 0.204 af
Overall Storage Efficiency = 64.6%
Overall System Size = 52.50' x 74.00' x 3.54'

105 Chambers
509.6 cy Field
300.6 cy Stone
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Pond PR1: Recharge 1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s) 1

0

Inflow Area=1.077 ac
Peak Elev=103.92'
Storage=0.050 af

1.63 cfs

0.22 cfs
0.22 cfs

0.00 cfs
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Summary for Subcatchment P1A: Directed East

Runoff = 0.31 cfs @ 12.22 hrs,  Volume= 0.044 af,  Depth> 0.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.22"

Area (sf) CN Description
* 2,854 98 Impervious

14,380 39 >75% Grass cover, Good, HSG A
11,288 30 Woods, Good, HSG A

3,734 74 >75% Grass cover, Good, HSG C
111 70 Woods, Good, HSG C

2,333 80 >75% Grass cover, Good, HSG D
34,700 48 Weighted Average
31,846 91.78% Pervious Area

2,854 8.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 50 0.1400 0.08 Sheet Flow, Sheet Flow Woods

Woods: Dense underbrush   n= 0.800   P2= 3.10"
0.8 75 0.1067 1.63 Shallow Concentrated Flow, Concentrated Woods

Woodland   Kv= 5.0 fps
10.8 125 Total

Subcatchment P1A: Directed East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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=5.22"
Runoff Area=34,700 sf
Runoff Volume=0.044 af
Runoff Depth>0.67"
Flow Length=125'
Tc=10.8 min
CN=48

0.31 cfs
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Summary for Subcatchment P1B: To Recharge 1

Runoff = 3.35 cfs @ 12.16 hrs,  Volume= 0.285 af,  Depth> 3.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.22"

Area (sf) CN Description
* 16,120 98 Impervious

989 39 >75% Grass cover, Good, HSG A
21,312 74 >75% Grass cover, Good, HSG C

8,215 70 Woods, Good, HSG C
297 80 >75% Grass cover, Good, HSG D

46,933 81 Weighted Average
30,813 65.65% Pervious Area
16,120 34.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 50 0.1400 0.08 Sheet Flow, Wood Sheet Flow

Woods: Dense underbrush   n= 0.800   P2= 3.10"
1.5 120 0.0750 1.37 Shallow Concentrated Flow, Woods Concentrated Flow

Woodland   Kv= 5.0 fps
11.5 170 Total

Subcatchment P1B: To Recharge 1

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

3

2

1

0

Type III 24-hr
10-Year Rainfall=5.22"
Runoff Area=46,933 sf
Runoff Volume=0.285 af
Runoff Depth>3.17"
Flow Length=170'
Tc=11.5 min
CN=81

3.35 cfs
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Summary for Subcatchment P2: Directed West

Runoff = 0.07 cfs @ 12.08 hrs,  Volume= 0.005 af,  Depth> 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.22"

Area (sf) CN Description
473 74 >75% Grass cover, Good, HSG C
407 80 >75% Grass cover, Good, HSG D
880 77 Weighted Average
880 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment P2: Directed West

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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=5.22"
Runoff Area=880 sf
Runoff Volume=0.005 af
Runoff Depth>2.81"
Tc=5.0 min
CN=77

0.07 cfs
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Summary for Subcatchment RR3: Roof Runoff - Lot 3

Runoff = 0.30 cfs @ 12.07 hrs,  Volume= 0.024 af,  Depth> 4.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.22"

Area (sf) CN Description
* 2,485 98 Roof

2,485 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment RR3: Roof Runoff - Lot 3

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
10-Year Rainfall=5.22"
Runoff Area=2,485 sf
Runoff Volume=0.024 af
Runoff Depth>4.98"
Tc=5.0 min
CN=98

0.30 cfs
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Summary for Subcatchment RR4: Roof Runoff - Lot 4

Runoff = 0.30 cfs @ 12.07 hrs,  Volume= 0.024 af,  Depth> 4.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.22"

Area (sf) CN Description
* 2,485 98 Roof

2,485 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment RR4: Roof Runoff - Lot 4

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
10-Year Rainfall=5.22"
Runoff Area=2,485 sf
Runoff Volume=0.024 af
Runoff Depth>4.98"
Tc=5.0 min
CN=98

0.30 cfs
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Summary for Reach P: Total

Inflow Area = 2.008 ac, 27.37% Impervious,  Inflow Depth > 0.29"    for  10-Year event
Inflow = 0.34 cfs @ 12.21 hrs,  Volume= 0.049 af
Outflow = 0.34 cfs @ 12.21 hrs,  Volume= 0.049 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach P: Total

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

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

Inflow Area=2.008 ac
0.34 cfs

0.34 cfs
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Summary for Reach R1: Reach 1

Inflow Area = 1.988 ac, 27.65% Impervious,  Inflow Depth > 0.27"    for  10-Year event
Inflow = 0.31 cfs @ 12.22 hrs,  Volume= 0.044 af
Outflow = 0.31 cfs @ 12.22 hrs,  Volume= 0.044 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach R1: Reach 1

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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

Inflow Area=1.988 ac
0.31 cfs

0.31 cfs
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Summary for Reach R2: Reach 2

Inflow Area = 0.020 ac, 0.00% Impervious,  Inflow Depth > 2.81"    for  10-Year event
Inflow = 0.07 cfs @ 12.08 hrs,  Volume= 0.005 af
Outflow = 0.07 cfs @ 12.08 hrs,  Volume= 0.005 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach R2: Reach 2

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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

Inflow Area=0.020 ac
0.07 cfs

0.07 cfs
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Summary for Pond Lot 3: Roof Recharge

Inflow Area = 0.057 ac,100.00% Impervious,  Inflow Depth > 4.98"    for  10-Year event
Inflow = 0.30 cfs @ 12.07 hrs,  Volume= 0.024 af
Outflow = 0.02 cfs @ 10.68 hrs,  Volume= 0.024 af,  Atten= 94%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 10.68 hrs,  Volume= 0.024 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 104.99' @ 13.63 hrs   Surf.Area= 0.007 ac   Storage= 0.010 af

Plug-Flow detention time= 184.2 min calculated for 0.024 af (100% of inflow)
Center-of-Mass det. time= 183.5 min ( 929.4 - 745.9 )

Volume Invert Avail.Storage Storage Description
#1A 103.00' 0.007 af 30.50'W x 10.50'L x 3.54'H Field A

0.026 af Overall - 0.009 af Embedded = 0.017 af  x 40.0% Voids
#2A 103.50' 0.009 af Cultec R-330XLHD  x 6  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

0.016 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 108.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 10.68 hrs  HW=103.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=103.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond Lot 3: Roof Recharge - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

1 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 8.50' Row Length +12.0" End Stone x 2 = 10.50' 
Base Length
6 Rows x 52.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.50' Base Width
6.0" Stone Base + 30.5" Chamber Height + 6.0" Stone Cover = 3.54' Field Height

6 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 6 Rows = 380.0 cf Chamber Storage

1,134.2 cf Field - 380.0 cf Chambers = 754.2 cf Stone x 40.0% Voids = 301.7 cf Stone Storage

Chamber Storage + Stone Storage = 681.7 cf = 0.016 af
Overall Storage Efficiency = 60.1%
Overall System Size = 10.50' x 30.50' x 3.54'

6 Chambers
42.0 cy Field
27.9 cy Stone
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Pond Lot 3: Roof Recharge

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.32
0.3

0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Inflow Area=0.057 ac
Peak Elev=104.99'
Storage=0.010 af

0.30 cfs

0.02 cfs
0.02 cfs

0.00 cfs
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Summary for Pond Lot 4: Roof Recharge

Inflow Area = 0.057 ac,100.00% Impervious,  Inflow Depth > 4.98"    for  10-Year event
Inflow = 0.30 cfs @ 12.07 hrs,  Volume= 0.024 af
Outflow = 0.02 cfs @ 10.68 hrs,  Volume= 0.024 af,  Atten= 94%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 10.68 hrs,  Volume= 0.024 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 104.99' @ 13.63 hrs   Surf.Area= 0.007 ac   Storage= 0.010 af

Plug-Flow detention time= 184.2 min calculated for 0.024 af (100% of inflow)
Center-of-Mass det. time= 183.5 min ( 929.4 - 745.9 )

Volume Invert Avail.Storage Storage Description
#1A 103.00' 0.007 af 30.50'W x 10.50'L x 3.54'H Field A

0.026 af Overall - 0.009 af Embedded = 0.017 af  x 40.0% Voids
#2A 103.50' 0.009 af Cultec R-330XLHD  x 6  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

0.016 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 108.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 10.68 hrs  HW=103.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=103.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond Lot 4: Roof Recharge - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

1 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 8.50' Row Length +12.0" End Stone x 2 = 10.50' 
Base Length
6 Rows x 52.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.50' Base Width
6.0" Stone Base + 30.5" Chamber Height + 6.0" Stone Cover = 3.54' Field Height

6 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 6 Rows = 380.0 cf Chamber Storage

1,134.2 cf Field - 380.0 cf Chambers = 754.2 cf Stone x 40.0% Voids = 301.7 cf Stone Storage

Chamber Storage + Stone Storage = 681.7 cf = 0.016 af
Overall Storage Efficiency = 60.1%
Overall System Size = 10.50' x 30.50' x 3.54'

6 Chambers
42.0 cy Field
27.9 cy Stone
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Pond Lot 4: Roof Recharge

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.32
0.3

0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Inflow Area=0.057 ac
Peak Elev=104.99'
Storage=0.010 af

0.30 cfs

0.02 cfs
0.02 cfs

0.00 cfs
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Summary for Pond PR1: Recharge 1

Inflow Area = 1.077 ac, 34.35% Impervious,  Inflow Depth > 3.17"    for  10-Year event
Inflow = 3.35 cfs @ 12.16 hrs,  Volume= 0.285 af
Outflow = 0.22 cfs @ 11.36 hrs,  Volume= 0.248 af,  Atten= 94%,  Lag= 0.0 min
Discarded = 0.22 cfs @ 11.36 hrs,  Volume= 0.248 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 105.12' @ 14.56 hrs   Surf.Area= 0.089 ac   Storage= 0.137 af

Plug-Flow detention time= 260.0 min calculated for 0.248 af (87% of inflow)
Center-of-Mass det. time= 202.0 min ( 1,023.0 - 821.0 )

Volume Invert Avail.Storage Storage Description
#1A 103.00' 0.075 af 74.00'W x 52.50'L x 3.54'H Field A

0.316 af Overall - 0.130 af Embedded = 0.186 af  x 40.0% Voids
#2A 103.50' 0.130 af Cultec R-330XLHD  x 105  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 15 rows

0.204 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 108.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.22 cfs @ 11.36 hrs  HW=103.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.22 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=103.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond PR1: Recharge 1 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 15 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

7 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 50.50' Row Length +12.0" End Stone x 2 = 
52.50' Base Length
15 Rows x 52.0" Wide + 6.0" Spacing x 14 + 12.0" Side Stone x 2 = 74.00' Base Width
6.0" Stone Base + 30.5" Chamber Height + 6.0" Stone Cover = 3.54' Field Height

105 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 15 Rows = 5,644.1 cf Chamber Storage

13,759.4 cf Field - 5,644.1 cf Chambers = 8,115.2 cf Stone x 40.0% Voids = 3,246.1 cf Stone Storage

Chamber Storage + Stone Storage = 8,890.2 cf = 0.204 af
Overall Storage Efficiency = 64.6%
Overall System Size = 52.50' x 74.00' x 3.54'

105 Chambers
509.6 cy Field
300.6 cy Stone
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Pond PR1: Recharge 1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

3

2

1

0

Inflow Area=1.077 ac
Peak Elev=105.12'
Storage=0.137 af

3.35 cfs

0.22 cfs
0.22 cfs

0.00 cfs
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Summary for Subcatchment P1A: Directed East

Runoff = 0.73 cfs @ 12.18 hrs,  Volume= 0.079 af,  Depth> 1.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.41"

Area (sf) CN Description
* 2,854 98 Impervious

14,380 39 >75% Grass cover, Good, HSG A
11,288 30 Woods, Good, HSG A

3,734 74 >75% Grass cover, Good, HSG C
111 70 Woods, Good, HSG C

2,333 80 >75% Grass cover, Good, HSG D
34,700 48 Weighted Average
31,846 91.78% Pervious Area

2,854 8.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 50 0.1400 0.08 Sheet Flow, Sheet Flow Woods

Woods: Dense underbrush   n= 0.800   P2= 3.10"
0.8 75 0.1067 1.63 Shallow Concentrated Flow, Concentrated Woods

Woodland   Kv= 5.0 fps
10.8 125 Total

Subcatchment P1A: Directed East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.8

0.75

0.7

0.65

0.6

0.55

0.5
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0.4

0.35

0.3
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0.2

0.15

0.1

0.05

0

Type III 24-hr
25-Year Rainfall=6.41"
Runoff Area=34,700 sf
Runoff Volume=0.079 af
Runoff Depth>1.19"
Flow Length=125'
Tc=10.8 min
CN=48

0.73 cfs
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Summary for Subcatchment P1B: To Recharge 1

Runoff = 4.46 cfs @ 12.16 hrs,  Volume= 0.382 af,  Depth> 4.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.41"

Area (sf) CN Description
* 16,120 98 Impervious

989 39 >75% Grass cover, Good, HSG A
21,312 74 >75% Grass cover, Good, HSG C

8,215 70 Woods, Good, HSG C
297 80 >75% Grass cover, Good, HSG D

46,933 81 Weighted Average
30,813 65.65% Pervious Area
16,120 34.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 50 0.1400 0.08 Sheet Flow, Wood Sheet Flow

Woods: Dense underbrush   n= 0.800   P2= 3.10"
1.5 120 0.0750 1.37 Shallow Concentrated Flow, Woods Concentrated Flow

Woodland   Kv= 5.0 fps
11.5 170 Total

Subcatchment P1B: To Recharge 1

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

4

3

2

1

0

Type III 24-hr
25-Year Rainfall=6.41"
Runoff Area=46,933 sf
Runoff Volume=0.382 af
Runoff Depth>4.25"
Flow Length=170'
Tc=11.5 min
CN=81

4.46 cfs
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Summary for Subcatchment P2: Directed West

Runoff = 0.09 cfs @ 12.07 hrs,  Volume= 0.006 af,  Depth> 3.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.41"

Area (sf) CN Description
473 74 >75% Grass cover, Good, HSG C
407 80 >75% Grass cover, Good, HSG D
880 77 Weighted Average
880 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment P2: Directed West

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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=6.41"
Runoff Area=880 sf
Runoff Volume=0.006 af
Runoff Depth>3.84"
Tc=5.0 min
CN=77

0.09 cfs



Post-Construction Runoff
Type III 24-hr  25-Year Rainfall=6.41"2024-05-10_POST-DRAINAGE

  Printed  5/13/2024Prepared by {enter your company name here}
Page 39HydroCAD® 10.10-4b  s/n 11614  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment RR3: Roof Runoff - Lot 3

Runoff = 0.37 cfs @ 12.07 hrs,  Volume= 0.029 af,  Depth> 6.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.41"

Area (sf) CN Description
* 2,485 98 Roof

2,485 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment RR3: Roof Runoff - Lot 3

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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=6.41"
Runoff Area=2,485 sf
Runoff Volume=0.029 af
Runoff Depth>6.17"
Tc=5.0 min
CN=98

0.37 cfs
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Summary for Subcatchment RR4: Roof Runoff - Lot 4

Runoff = 0.37 cfs @ 12.07 hrs,  Volume= 0.029 af,  Depth> 6.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=6.41"

Area (sf) CN Description
* 2,485 98 Roof

2,485 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment RR4: Roof Runoff - Lot 4

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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=6.41"
Runoff Area=2,485 sf
Runoff Volume=0.029 af
Runoff Depth>6.17"
Tc=5.0 min
CN=98

0.37 cfs
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Summary for Reach P: Total

Inflow Area = 2.008 ac, 27.37% Impervious,  Inflow Depth > 0.51"    for  25-Year event
Inflow = 0.78 cfs @ 12.18 hrs,  Volume= 0.086 af
Outflow = 0.78 cfs @ 12.18 hrs,  Volume= 0.086 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach P: Total

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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

Inflow Area=2.008 ac
0.78 cfs

0.78 cfs
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Summary for Reach R1: Reach 1

Inflow Area = 1.988 ac, 27.65% Impervious,  Inflow Depth > 0.48"    for  25-Year event
Inflow = 0.73 cfs @ 12.18 hrs,  Volume= 0.079 af
Outflow = 0.73 cfs @ 12.18 hrs,  Volume= 0.079 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach R1: Reach 1

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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

Inflow Area=1.988 ac
0.73 cfs

0.73 cfs
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Summary for Reach R2: Reach 2

Inflow Area = 0.020 ac, 0.00% Impervious,  Inflow Depth > 3.84"    for  25-Year event
Inflow = 0.09 cfs @ 12.07 hrs,  Volume= 0.006 af
Outflow = 0.09 cfs @ 12.07 hrs,  Volume= 0.006 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach R2: Reach 2

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

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

Inflow Area=0.020 ac
0.09 cfs

0.09 cfs
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Summary for Pond Lot 3: Roof Recharge

Inflow Area = 0.057 ac,100.00% Impervious,  Inflow Depth > 6.17"    for  25-Year event
Inflow = 0.37 cfs @ 12.07 hrs,  Volume= 0.029 af
Outflow = 0.02 cfs @ 10.18 hrs,  Volume= 0.025 af,  Atten= 95%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 10.18 hrs,  Volume= 0.025 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 105.72' @ 14.12 hrs   Surf.Area= 0.007 ac   Storage= 0.013 af

Plug-Flow detention time= 235.3 min calculated for 0.025 af (86% of inflow)
Center-of-Mass det. time= 172.4 min ( 915.2 - 742.8 )

Volume Invert Avail.Storage Storage Description
#1A 103.00' 0.007 af 30.50'W x 10.50'L x 3.54'H Field A

0.026 af Overall - 0.009 af Embedded = 0.017 af  x 40.0% Voids
#2A 103.50' 0.009 af Cultec R-330XLHD  x 6  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

0.016 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 108.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 10.18 hrs  HW=103.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=103.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond Lot 3: Roof Recharge - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

1 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 8.50' Row Length +12.0" End Stone x 2 = 10.50' 
Base Length
6 Rows x 52.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.50' Base Width
6.0" Stone Base + 30.5" Chamber Height + 6.0" Stone Cover = 3.54' Field Height

6 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 6 Rows = 380.0 cf Chamber Storage

1,134.2 cf Field - 380.0 cf Chambers = 754.2 cf Stone x 40.0% Voids = 301.7 cf Stone Storage

Chamber Storage + Stone Storage = 681.7 cf = 0.016 af
Overall Storage Efficiency = 60.1%
Overall System Size = 10.50' x 30.50' x 3.54'

6 Chambers
42.0 cy Field
27.9 cy Stone
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Pond Lot 3: Roof Recharge

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0.1
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0.06
0.04
0.02

0

Inflow Area=0.057 ac
Peak Elev=105.72'
Storage=0.013 af

0.37 cfs

0.02 cfs
0.02 cfs

0.00 cfs
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Summary for Pond Lot 4: Roof Recharge

Inflow Area = 0.057 ac,100.00% Impervious,  Inflow Depth > 6.17"    for  25-Year event
Inflow = 0.37 cfs @ 12.07 hrs,  Volume= 0.029 af
Outflow = 0.02 cfs @ 10.18 hrs,  Volume= 0.025 af,  Atten= 95%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 10.18 hrs,  Volume= 0.025 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 105.72' @ 14.12 hrs   Surf.Area= 0.007 ac   Storage= 0.013 af

Plug-Flow detention time= 235.3 min calculated for 0.025 af (86% of inflow)
Center-of-Mass det. time= 172.4 min ( 915.2 - 742.8 )

Volume Invert Avail.Storage Storage Description
#1A 103.00' 0.007 af 30.50'W x 10.50'L x 3.54'H Field A

0.026 af Overall - 0.009 af Embedded = 0.017 af  x 40.0% Voids
#2A 103.50' 0.009 af Cultec R-330XLHD  x 6  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

0.016 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 108.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 10.18 hrs  HW=103.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=103.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond Lot 4: Roof Recharge - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

1 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 8.50' Row Length +12.0" End Stone x 2 = 10.50' 
Base Length
6 Rows x 52.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.50' Base Width
6.0" Stone Base + 30.5" Chamber Height + 6.0" Stone Cover = 3.54' Field Height

6 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 6 Rows = 380.0 cf Chamber Storage

1,134.2 cf Field - 380.0 cf Chambers = 754.2 cf Stone x 40.0% Voids = 301.7 cf Stone Storage

Chamber Storage + Stone Storage = 681.7 cf = 0.016 af
Overall Storage Efficiency = 60.1%
Overall System Size = 10.50' x 30.50' x 3.54'

6 Chambers
42.0 cy Field
27.9 cy Stone
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Pond Lot 4: Roof Recharge

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.057 ac
Peak Elev=105.72'
Storage=0.013 af

0.37 cfs

0.02 cfs
0.02 cfs

0.00 cfs
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Summary for Pond PR1: Recharge 1

Inflow Area = 1.077 ac, 34.35% Impervious,  Inflow Depth > 4.25"    for  25-Year event
Inflow = 4.46 cfs @ 12.16 hrs,  Volume= 0.382 af
Outflow = 0.24 cfs @ 15.26 hrs,  Volume= 0.260 af,  Atten= 95%,  Lag= 186.3 min
Discarded = 0.22 cfs @ 10.86 hrs,  Volume= 0.260 af
Primary = 0.02 cfs @ 15.26 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 108.01' @ 15.26 hrs   Surf.Area= 0.089 ac   Storage= 0.204 af

Plug-Flow detention time= 284.0 min calculated for 0.260 af (68% of inflow)
Center-of-Mass det. time= 189.1 min ( 1,001.8 - 812.7 )

Volume Invert Avail.Storage Storage Description
#1A 103.00' 0.075 af 74.00'W x 52.50'L x 3.54'H Field A

0.316 af Overall - 0.130 af Embedded = 0.186 af  x 40.0% Voids
#2A 103.50' 0.130 af Cultec R-330XLHD  x 105  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 15 rows

0.204 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 108.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.22 cfs @ 10.86 hrs  HW=103.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.22 cfs)

Primary OutFlow  Max=0.01 cfs @ 15.26 hrs  HW=108.01'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 0.01 cfs @ 0.32 fps)
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Pond PR1: Recharge 1 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 15 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

7 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 50.50' Row Length +12.0" End Stone x 2 = 
52.50' Base Length
15 Rows x 52.0" Wide + 6.0" Spacing x 14 + 12.0" Side Stone x 2 = 74.00' Base Width
6.0" Stone Base + 30.5" Chamber Height + 6.0" Stone Cover = 3.54' Field Height

105 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 15 Rows = 5,644.1 cf Chamber Storage

13,759.4 cf Field - 5,644.1 cf Chambers = 8,115.2 cf Stone x 40.0% Voids = 3,246.1 cf Stone Storage

Chamber Storage + Stone Storage = 8,890.2 cf = 0.204 af
Overall Storage Efficiency = 64.6%
Overall System Size = 52.50' x 74.00' x 3.54'

105 Chambers
509.6 cy Field
300.6 cy Stone
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Pond PR1: Recharge 1

Inflow
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Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

4

3

2

1

0

Inflow Area=1.077 ac
Peak Elev=108.01'
Storage=0.204 af

4.46 cfs

0.24 cfs
0.22 cfs

0.02 cfs



Post-Construction Runoff
Type III 24-hr  100-Year Rainfall=8.24"2024-05-10_POST-DRAINAGE

  Printed  5/13/2024Prepared by {enter your company name here}
Page 53HydroCAD® 10.10-4b  s/n 11614  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment P1A: Directed East

Runoff = 1.55 cfs @ 12.16 hrs,  Volume= 0.144 af,  Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.24"

Area (sf) CN Description
* 2,854 98 Impervious

14,380 39 >75% Grass cover, Good, HSG A
11,288 30 Woods, Good, HSG A

3,734 74 >75% Grass cover, Good, HSG C
111 70 Woods, Good, HSG C

2,333 80 >75% Grass cover, Good, HSG D
34,700 48 Weighted Average
31,846 91.78% Pervious Area

2,854 8.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 50 0.1400 0.08 Sheet Flow, Sheet Flow Woods

Woods: Dense underbrush   n= 0.800   P2= 3.10"
0.8 75 0.1067 1.63 Shallow Concentrated Flow, Concentrated Woods

Woodland   Kv= 5.0 fps
10.8 125 Total

Subcatchment P1A: Directed East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s) 1

0

Type III 24-hr
100-Year Rainfall=8.24"
Runoff Area=34,700 sf
Runoff Volume=0.144 af
Runoff Depth>2.17"
Flow Length=125'
Tc=10.8 min
CN=48

1.55 cfs
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Summary for Subcatchment P1B: To Recharge 1

Runoff = 6.18 cfs @ 12.15 hrs,  Volume= 0.535 af,  Depth> 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.24"

Area (sf) CN Description
* 16,120 98 Impervious

989 39 >75% Grass cover, Good, HSG A
21,312 74 >75% Grass cover, Good, HSG C

8,215 70 Woods, Good, HSG C
297 80 >75% Grass cover, Good, HSG D

46,933 81 Weighted Average
30,813 65.65% Pervious Area
16,120 34.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 50 0.1400 0.08 Sheet Flow, Wood Sheet Flow

Woods: Dense underbrush   n= 0.800   P2= 3.10"
1.5 120 0.0750 1.37 Shallow Concentrated Flow, Woods Concentrated Flow

Woodland   Kv= 5.0 fps
11.5 170 Total

Subcatchment P1B: To Recharge 1

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
100-Year Rainfall=8.24"
Runoff Area=46,933 sf
Runoff Volume=0.535 af
Runoff Depth>5.96"
Flow Length=170'
Tc=11.5 min
CN=81

6.18 cfs
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Summary for Subcatchment P2: Directed West

Runoff = 0.13 cfs @ 12.07 hrs,  Volume= 0.009 af,  Depth> 5.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.24"

Area (sf) CN Description
473 74 >75% Grass cover, Good, HSG C
407 80 >75% Grass cover, Good, HSG D
880 77 Weighted Average
880 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment P2: Directed West

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
100-Year Rainfall=8.24"
Runoff Area=880 sf
Runoff Volume=0.009 af
Runoff Depth>5.49"
Tc=5.0 min
CN=77

0.13 cfs



Post-Construction Runoff
Type III 24-hr  100-Year Rainfall=8.24"2024-05-10_POST-DRAINAGE

  Printed  5/13/2024Prepared by {enter your company name here}
Page 56HydroCAD® 10.10-4b  s/n 11614  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment RR3: Roof Runoff - Lot 3

Runoff = 0.48 cfs @ 12.07 hrs,  Volume= 0.038 af,  Depth> 7.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.24"

Area (sf) CN Description
* 2,485 98 Roof

2,485 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment RR3: Roof Runoff - Lot 3

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
100-Year Rainfall=8.24"
Runoff Area=2,485 sf
Runoff Volume=0.038 af
Runoff Depth>7.99"
Tc=5.0 min
CN=98

0.48 cfs
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Summary for Subcatchment RR4: Roof Runoff - Lot 4

Runoff = 0.48 cfs @ 12.07 hrs,  Volume= 0.038 af,  Depth> 7.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=8.24"

Area (sf) CN Description
* 2,485 98 Roof

2,485 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment RR4: Roof Runoff - Lot 4

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
100-Year Rainfall=8.24"
Runoff Area=2,485 sf
Runoff Volume=0.038 af
Runoff Depth>7.99"
Tc=5.0 min
CN=98

0.48 cfs
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Summary for Reach P: Total

Inflow Area = 2.008 ac, 27.37% Impervious,  Inflow Depth > 1.65"    for  100-Year event
Inflow = 5.78 cfs @ 12.37 hrs,  Volume= 0.276 af
Outflow = 5.78 cfs @ 12.37 hrs,  Volume= 0.276 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach P: Total

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=2.008 ac
5.78 cfs

5.78 cfs
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Summary for Reach R1: Reach 1

Inflow Area = 1.988 ac, 27.65% Impervious,  Inflow Depth > 1.61"    for  100-Year event
Inflow = 5.74 cfs @ 12.37 hrs,  Volume= 0.267 af
Outflow = 5.74 cfs @ 12.37 hrs,  Volume= 0.267 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach R1: Reach 1

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=1.988 ac
5.74 cfs

5.74 cfs
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Summary for Reach R2: Reach 2

Inflow Area = 0.020 ac, 0.00% Impervious,  Inflow Depth > 5.49"    for  100-Year event
Inflow = 0.13 cfs @ 12.07 hrs,  Volume= 0.009 af
Outflow = 0.13 cfs @ 12.07 hrs,  Volume= 0.009 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Reach R2: Reach 2

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=0.020 ac
0.13 cfs

0.13 cfs



Post-Construction Runoff
Type III 24-hr  100-Year Rainfall=8.24"2024-05-10_POST-DRAINAGE

  Printed  5/13/2024Prepared by {enter your company name here}
Page 61HydroCAD® 10.10-4b  s/n 11614  © 2020 HydroCAD Software Solutions LLC

Summary for Pond Lot 3: Roof Recharge

Inflow Area = 0.057 ac,100.00% Impervious,  Inflow Depth > 7.99"    for  100-Year event
Inflow = 0.48 cfs @ 12.07 hrs,  Volume= 0.038 af
Outflow = 0.16 cfs @ 12.42 hrs,  Volume= 0.030 af,  Atten= 67%,  Lag= 21.1 min
Discarded = 0.02 cfs @ 9.27 hrs,  Volume= 0.027 af
Primary = 0.14 cfs @ 12.42 hrs,  Volume= 0.003 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 108.06' @ 12.42 hrs   Surf.Area= 0.007 ac   Storage= 0.016 af

Plug-Flow detention time= 216.4 min calculated for 0.030 af (79% of inflow)
Center-of-Mass det. time= 135.8 min ( 875.3 - 739.5 )

Volume Invert Avail.Storage Storage Description
#1A 103.00' 0.007 af 30.50'W x 10.50'L x 3.54'H Field A

0.026 af Overall - 0.009 af Embedded = 0.017 af  x 40.0% Voids
#2A 103.50' 0.009 af Cultec R-330XLHD  x 6  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

0.016 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 108.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 9.27 hrs  HW=103.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.12 cfs @ 12.42 hrs  HW=108.05'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 0.12 cfs @ 0.74 fps)
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Pond Lot 3: Roof Recharge - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

1 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 8.50' Row Length +12.0" End Stone x 2 = 10.50' 
Base Length
6 Rows x 52.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.50' Base Width
6.0" Stone Base + 30.5" Chamber Height + 6.0" Stone Cover = 3.54' Field Height

6 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 6 Rows = 380.0 cf Chamber Storage

1,134.2 cf Field - 380.0 cf Chambers = 754.2 cf Stone x 40.0% Voids = 301.7 cf Stone Storage

Chamber Storage + Stone Storage = 681.7 cf = 0.016 af
Overall Storage Efficiency = 60.1%
Overall System Size = 10.50' x 30.50' x 3.54'

6 Chambers
42.0 cy Field
27.9 cy Stone
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Pond Lot 3: Roof Recharge
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Inflow Area=0.057 ac
Peak Elev=108.06'
Storage=0.016 af

0.48 cfs

0.16 cfs

0.02 cfs

0.14 cfs
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Summary for Pond Lot 4: Roof Recharge

Inflow Area = 0.057 ac,100.00% Impervious,  Inflow Depth > 7.99"    for  100-Year event
Inflow = 0.48 cfs @ 12.07 hrs,  Volume= 0.038 af
Outflow = 0.16 cfs @ 12.42 hrs,  Volume= 0.030 af,  Atten= 67%,  Lag= 21.1 min
Discarded = 0.02 cfs @ 9.27 hrs,  Volume= 0.027 af
Primary = 0.14 cfs @ 12.42 hrs,  Volume= 0.003 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 108.06' @ 12.42 hrs   Surf.Area= 0.007 ac   Storage= 0.016 af

Plug-Flow detention time= 216.4 min calculated for 0.030 af (79% of inflow)
Center-of-Mass det. time= 135.8 min ( 875.3 - 739.5 )

Volume Invert Avail.Storage Storage Description
#1A 103.00' 0.007 af 30.50'W x 10.50'L x 3.54'H Field A

0.026 af Overall - 0.009 af Embedded = 0.017 af  x 40.0% Voids
#2A 103.50' 0.009 af Cultec R-330XLHD  x 6  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

0.016 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 108.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 9.27 hrs  HW=103.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.12 cfs @ 12.42 hrs  HW=108.05'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 0.12 cfs @ 0.74 fps)
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Pond Lot 4: Roof Recharge - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 6 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

1 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 8.50' Row Length +12.0" End Stone x 2 = 10.50' 
Base Length
6 Rows x 52.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.50' Base Width
6.0" Stone Base + 30.5" Chamber Height + 6.0" Stone Cover = 3.54' Field Height

6 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 6 Rows = 380.0 cf Chamber Storage

1,134.2 cf Field - 380.0 cf Chambers = 754.2 cf Stone x 40.0% Voids = 301.7 cf Stone Storage

Chamber Storage + Stone Storage = 681.7 cf = 0.016 af
Overall Storage Efficiency = 60.1%
Overall System Size = 10.50' x 30.50' x 3.54'

6 Chambers
42.0 cy Field
27.9 cy Stone
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Pond Lot 4: Roof Recharge

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=0.057 ac
Peak Elev=108.06'
Storage=0.016 af

0.48 cfs

0.16 cfs

0.02 cfs

0.14 cfs
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Summary for Pond PR1: Recharge 1

Inflow Area = 1.077 ac, 34.35% Impervious,  Inflow Depth > 5.96"    for  100-Year event
Inflow = 6.18 cfs @ 12.15 hrs,  Volume= 0.535 af
Outflow = 4.96 cfs @ 12.37 hrs,  Volume= 0.393 af,  Atten= 20%,  Lag= 13.0 min
Discarded = 0.22 cfs @ 10.11 hrs,  Volume= 0.277 af
Primary = 4.74 cfs @ 12.37 hrs,  Volume= 0.116 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 109.57' @ 12.37 hrs   Surf.Area= 0.089 ac   Storage= 0.204 af

Plug-Flow detention time= 202.2 min calculated for 0.393 af (73% of inflow)
Center-of-Mass det. time= 115.6 min ( 918.9 - 803.3 )

Volume Invert Avail.Storage Storage Description
#1A 103.00' 0.075 af 74.00'W x 52.50'L x 3.54'H Field A

0.316 af Overall - 0.130 af Embedded = 0.186 af  x 40.0% Voids
#2A 103.50' 0.130 af Cultec R-330XLHD  x 105  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 15 rows

0.204 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 108.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.22 cfs @ 10.11 hrs  HW=103.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.22 cfs)

Primary OutFlow  Max=4.74 cfs @ 12.37 hrs  HW=109.57'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 4.74 cfs @ 6.04 fps)
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Pond PR1: Recharge 1 - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 15 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

7 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 50.50' Row Length +12.0" End Stone x 2 = 
52.50' Base Length
15 Rows x 52.0" Wide + 6.0" Spacing x 14 + 12.0" Side Stone x 2 = 74.00' Base Width
6.0" Stone Base + 30.5" Chamber Height + 6.0" Stone Cover = 3.54' Field Height

105 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 15 Rows = 5,644.1 cf Chamber Storage

13,759.4 cf Field - 5,644.1 cf Chambers = 8,115.2 cf Stone x 40.0% Voids = 3,246.1 cf Stone Storage

Chamber Storage + Stone Storage = 8,890.2 cf = 0.204 af
Overall Storage Efficiency = 64.6%
Overall System Size = 52.50' x 74.00' x 3.54'

105 Chambers
509.6 cy Field
300.6 cy Stone
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Pond PR1: Recharge 1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.077 ac
Peak Elev=109.57'
Storage=0.204 af

6.18 cfs

4.96 cfs

0.22 cfs

4.74 cfs
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Memo 
To: Andrew MacNichol , Community Development Director 

From: Ryan A. Percival, P.E., Town Engineer; 

CC: Community Planning and Development Commission;  

Date: June 4, 2024  

Re: Harold Avenue Extension 

 
Materials reviewed: 

• Definitive Subdivision Plan entitled; “Harold Avenue Extension”, 0 Harold Avenue Reading, 
Massachusetts; prepared by Sullivan Engineering Group, LLC; dated November 4, 2023 

• Drainage Analysis, Harold Avenue Extension; prepared by Sullivan Engineering Group, LLC; dated 
December 3, 2023 
 

The Engineering Division has reviewed the proposed site application for the proposed project and offers the following 
comments: 
 

• The subdivision plan appears to not meet proof.  The plan does not conform to Section 7.1.2(a), “All angles in 
street lines shall be eased with curves having a center line radius of one hundred (100) feet minimum. Center 
lines of opposing streets shall be spaced a minimum of one hundred and fifty (150) feet apart. Reverse curves 
shall be separated with tangents having a minimum length of seventy-five feet”.  

• The stormwater design was based on the NOAA Atlas 14 rainfall frequencies.  The post development runoff 
volumes for the 2-, 10-, 25- and 100-year storm have all been reduced.  Post development peak discharge rates 
have been reduced except for the 100-year storm, which saw a slight increase. 

• The Storm water design meets TSS removal at 90% 

• The applicant shall provide phosphorus removal calculations. 

• The size and type of the water and sewer service shall be shown on the plan. 

• It is unclear what is happening with the drainage onsite.  What is happening from DMH-1 down R1 to the round 
structure?  Is this a catch basin? 

• The garage floor elevation is lower than the surrounding area.  A trench is proposed and should extend the 
entire width of the pavement.  Was there consideration to raise the home to eliminate potential garage flooding? 

• The Driveway width shall be labeled. 

• Provide a detail of the retaining wall. 

• All utilities shall be approved materials and installed in accordance with the Department of Public Works 
Standards.   

• Engineering Division shall be notified 72 hours in advance to mark out Town utilities. 

• All water, sewer, curb cut, street opening and Jackie’s Law excavation permits shall be obtained at the 

Engineering Division prior to any excavations. 

• All site work shall be inspected by the Engineering Division. The Applicant/Owner’s contractor shall submit a 
construction schedule of proposed work.  All inspections shall be scheduled 48 hours in advance. 

• An approved site as-built shall be submitted to the Engineering Division within 60 days of certificate of 
occupancy. The as-built shall be submitted in mylar and electronic ACAD format 

Town of Reading 
Engineering Division 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

51A Swansea muck, 0 to 1 percent 
slopes

4.9 20.8%

52A Freetown muck, 0 to 1 percent 
slopes

5.3 22.5%

103B Charlton-Hollis-Rock outcrop 
complex, 3 to 8 percent 
slopes

0.2 0.8%

104D Hollis-Rock outcrop-Charlton 
complex, 15 to 25 percent 
slopes

0.7 3.1%

422D Canton fine sandy loam, 15 to 
35 percent slopes, extremely 
stony

0.3 1.4%

424B Canton fine sandy loam, 3 to 8 
percent slopes, extremely 
bouldery

8.5 36.3%

629C Canton-Charlton-Urban land 
complex, 3 to 15 percent 
slopes

3.5 15.1%

Totals for Area of Interest 23.4 100.0%

Soil Map—Middlesex County, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/3/2023
Page 3 of 3
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Subcat Reach Pond Link

1S

1L

Design Point 1
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=47,217 sf   Runoff Depth=0.52"Subcatchment 1S: 
   Flow Length=202'   Tc=8.0 min   CN=63   Runoff=0.43 cfs  0.047 af

   Inflow=0.43 cfs  0.047 afLink 1L: Design Point 1
   Primary=0.43 cfs  0.047 af

Total Runoff Area = 1.084 ac   Runoff Volume = 0.047 af   Average Runoff Depth = 0.52"
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Subcatchment 1S: 

Runoff = 0.43 cfs @ 12.15 hrs,  Volume= 0.047 af,  Depth= 0.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year Storm  Rainfall=3.20"

Area (sf) CN Description
5,537 82 Dirt roads, HSG B

41,680 60 Woods, Fair, HSG B
47,217 63 Weighted Average

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

5.4 50 0.1600 0.2 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.6 152 0.0390 1.0 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.0 202 Total

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

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 2-Year Storm
Rainfall=3.20"
Runoff Area=47,217 sf
Runoff Volume=0.047 af
Runoff Depth=0.52"
Flow Length=202'
Tc=8.0 min
CN=63

0.43 cfs
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Link 1L: Design Point 1

Inflow Area = 1.084 ac,  Inflow Depth = 0.52"    for  2-Year Storm event
Inflow = 0.43 cfs @ 12.15 hrs,  Volume= 0.047 af
Primary = 0.43 cfs @ 12.15 hrs,  Volume= 0.047 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 1L: Design Point 1
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Primary

Hydrograph

Time  (hours)
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Inflow Area=1.084 ac
0.43 cfs

0.43 cfs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=47,217 sf   Runoff Depth=1.44"Subcatchment 1S: 
   Flow Length=202'   Tc=8.0 min   CN=63   Runoff=1.55 cfs  0.130 af

   Inflow=1.55 cfs  0.130 afLink 1L: Design Point 1
   Primary=1.55 cfs  0.130 af

Total Runoff Area = 1.084 ac   Runoff Volume = 0.130 af   Average Runoff Depth = 1.44"
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Subcatchment 1S: 

Runoff = 1.55 cfs @ 12.13 hrs,  Volume= 0.130 af,  Depth= 1.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year Storm  Rainfall=4.90"

Area (sf) CN Description
5,537 82 Dirt roads, HSG B

41,680 60 Woods, Fair, HSG B
47,217 63 Weighted Average

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

5.4 50 0.1600 0.2 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.6 152 0.0390 1.0 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.0 202 Total

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s) 1

0

Type III 24-hr 10-Year Storm
Rainfall=4.90"
Runoff Area=47,217 sf
Runoff Volume=0.130 af
Runoff Depth=1.44"
Flow Length=202'
Tc=8.0 min
CN=63

1.55 cfs
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Link 1L: Design Point 1

Inflow Area = 1.084 ac,  Inflow Depth = 1.44"    for  10-Year Storm event
Inflow = 1.55 cfs @ 12.13 hrs,  Volume= 0.130 af
Primary = 1.55 cfs @ 12.13 hrs,  Volume= 0.130 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 1L: Design Point 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.084 ac
1.55 cfs

1.55 cfs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=47,217 sf   Runoff Depth=2.46"Subcatchment 1S: 
   Flow Length=202'   Tc=8.0 min   CN=63   Runoff=2.81 cfs  0.223 af

   Inflow=2.81 cfs  0.223 afLink 1L: Design Point 1
   Primary=2.81 cfs  0.223 af

Total Runoff Area = 1.084 ac   Runoff Volume = 0.223 af   Average Runoff Depth = 2.46"
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Subcatchment 1S: 

Runoff = 2.81 cfs @ 12.12 hrs,  Volume= 0.223 af,  Depth= 2.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year Storm  Rainfall=6.41"

Area (sf) CN Description
5,537 82 Dirt roads, HSG B

41,680 60 Woods, Fair, HSG B
47,217 63 Weighted Average

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

5.4 50 0.1600 0.2 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.6 152 0.0390 1.0 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.0 202 Total

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

3

2

1

0

Type III 24-hr 25-Year Storm
Rainfall=6.41"
Runoff Area=47,217 sf
Runoff Volume=0.223 af
Runoff Depth=2.46"
Flow Length=202'
Tc=8.0 min
CN=63

2.81 cfs
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Link 1L: Design Point 1

Inflow Area = 1.084 ac,  Inflow Depth = 2.46"    for  25-Year Storm event
Inflow = 2.81 cfs @ 12.12 hrs,  Volume= 0.223 af
Primary = 2.81 cfs @ 12.12 hrs,  Volume= 0.223 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 1L: Design Point 1

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

3

2

1

0

Inflow Area=1.084 ac
2.81 cfs

2.81 cfs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=47,217 sf   Runoff Depth=4.38"Subcatchment 1S: 
   Flow Length=202'   Tc=8.0 min   CN=63   Runoff=5.12 cfs  0.396 af

   Inflow=5.12 cfs  0.396 afLink 1L: Design Point 1
   Primary=5.12 cfs  0.396 af

Total Runoff Area = 1.084 ac   Runoff Volume = 0.396 af   Average Runoff Depth = 4.38"
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Subcatchment 1S: 

Runoff = 5.12 cfs @ 12.12 hrs,  Volume= 0.396 af,  Depth= 4.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year Storm  Rainfall=8.90"

Area (sf) CN Description
5,537 82 Dirt roads, HSG B

41,680 60 Woods, Fair, HSG B
47,217 63 Weighted Average

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

5.4 50 0.1600 0.2 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.6 152 0.0390 1.0 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.0 202 Total

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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4
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0

Type III 24-hr 100-Year Storm
Rainfall=8.90"
Runoff Area=47,217 sf
Runoff Volume=0.396 af
Runoff Depth=4.38"
Flow Length=202'
Tc=8.0 min
CN=63

5.12 cfs
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Link 1L: Design Point 1

Inflow Area = 1.084 ac,  Inflow Depth = 4.38"    for  100-Year Storm event
Inflow = 5.12 cfs @ 12.12 hrs,  Volume= 0.396 af
Primary = 5.12 cfs @ 12.12 hrs,  Volume= 0.396 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 1L: Design Point 1
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Inflow Area=1.084 ac
5.12 cfs

5.12 cfs
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Subcat Reach Pond Link

1S

1P

Raingarden

1L

Design Point 1
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=47,217 sf   Runoff Depth=0.60"Subcatchment 1S: 
   Flow Length=229'   Tc=8.3 min   CN=65   Runoff=0.54 cfs  0.054 af

Peak Elev=112.52'  Storage=967 cf   Inflow=0.54 cfs  0.054 afPond 1P: Raingarden
   Discarded=0.03 cfs  0.031 af   Primary=0.05 cfs  0.007 af   Outflow=0.08 cfs  0.038 af

   Inflow=0.05 cfs  0.007 afLink 1L: Design Point 1
   Primary=0.05 cfs  0.007 af

Total Runoff Area = 1.084 ac   Runoff Volume = 0.054 af   Average Runoff Depth = 0.60"
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Subcatchment 1S: 

Runoff = 0.54 cfs @ 12.15 hrs,  Volume= 0.054 af,  Depth= 0.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year Storm  Rainfall=3.20"

Area (sf) CN Description
2,458 98 House/Porch Roofs

170 98 walkway
3,685 98 paved driveway

217 98 ret wall
4,400 61 >75% Grass cover, Good, HSG B

36,287 60 Woods, Fair, HSG B
47,217 65 Weighted Average

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

5.4 50 0.1600 0.2 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.9 179 0.0220 1.0 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 229 Total

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0.05

0

Type III 24-hr 2-Year Storm
Rainfall=3.20"
Runoff Area=47,217 sf
Runoff Volume=0.054 af
Runoff Depth=0.60"
Flow Length=229'
Tc=8.3 min
CN=65

0.54 cfs
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Pond 1P: Raingarden

Inflow Area = 1.084 ac,  Inflow Depth = 0.60"    for  2-Year Storm event
Inflow = 0.54 cfs @ 12.15 hrs,  Volume= 0.054 af
Outflow = 0.08 cfs @ 13.69 hrs,  Volume= 0.038 af,  Atten= 85%,  Lag= 92.5 min
Discarded = 0.03 cfs @ 13.69 hrs,  Volume= 0.031 af
Primary = 0.05 cfs @ 13.69 hrs,  Volume= 0.007 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 112.52' @ 13.69 hrs   Surf.Area= 1,383 sf   Storage= 967 cf
Plug-Flow detention time= 252.5 min calculated for 0.038 af (70% of inflow)
Center-of-Mass det. time= 144.3 min ( 1,040.5 - 896.2 )

# Invert Avail.Storage Storage Description
1 111.70' 1,241 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

111.70 718 0 0
111.75 868 40 40
112.75 1,535 1,202 1,241

# Routing Invert Outlet Devices
1 Discarded 0.00' 0.001416 fpm Exfiltration over entire Surface area   
2 Primary 112.50' 6.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  2.50  
3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  2.68  
2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.03 cfs @ 13.69 hrs  HW=112.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.05 cfs @ 13.69 hrs  HW=112.52'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.05 cfs @ 0.3 fps)
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Pond 1P: Raingarden

Inflow
Outflow
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Primary

Hydrograph

Time  (hours)
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Inflow Area=1.084 ac
Peak Elev=112.52'
Storage=967 cf

0.54 cfs

0.08 cfs

0.03 cfs0.05 cfs



Type III 24-hr 2-Year Storm  Rainfall=3.20"postdevelopment
Page 6Prepared by Sullivan Engineering Group, LLC

12/3/2023HydroCAD® 7.00  s/n 001433  © 1986-2003 Applied Microcomputer Systems

Link 1L: Design Point 1

Inflow Area = 1.084 ac,  Inflow Depth = 0.08"    for  2-Year Storm event
Inflow = 0.05 cfs @ 13.69 hrs,  Volume= 0.007 af
Primary = 0.05 cfs @ 13.69 hrs,  Volume= 0.007 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 1L: Design Point 1
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Inflow Area=1.084 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=47,217 sf   Runoff Depth=1.58"Subcatchment 1S: 
   Flow Length=229'   Tc=8.3 min   CN=65   Runoff=1.72 cfs  0.143 af

Peak Elev=112.72'  Storage=1,201 cf   Inflow=1.72 cfs  0.143 afPond 1P: Raingarden
   Discarded=0.04 cfs  0.034 af   Primary=1.44 cfs  0.087 af   Outflow=1.47 cfs  0.122 af

   Inflow=1.44 cfs  0.087 afLink 1L: Design Point 1
   Primary=1.44 cfs  0.087 af

Total Runoff Area = 1.084 ac   Runoff Volume = 0.143 af   Average Runoff Depth = 1.58"
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Subcatchment 1S: 

Runoff = 1.72 cfs @ 12.13 hrs,  Volume= 0.143 af,  Depth= 1.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year Storm  Rainfall=4.90"

Area (sf) CN Description
2,458 98 House/Porch Roofs

170 98 walkway
3,685 98 paved driveway

217 98 ret wall
4,400 61 >75% Grass cover, Good, HSG B

36,287 60 Woods, Fair, HSG B
47,217 65 Weighted Average

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

5.4 50 0.1600 0.2 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.9 179 0.0220 1.0 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 229 Total

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Type III 24-hr 10-Year Storm
Rainfall=4.90"
Runoff Area=47,217 sf
Runoff Volume=0.143 af
Runoff Depth=1.58"
Flow Length=229'
Tc=8.3 min
CN=65

1.72 cfs
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Pond 1P: Raingarden

Inflow Area = 1.084 ac,  Inflow Depth = 1.58"    for  10-Year Storm event
Inflow = 1.72 cfs @ 12.13 hrs,  Volume= 0.143 af
Outflow = 1.47 cfs @ 12.22 hrs,  Volume= 0.122 af,  Atten= 14%,  Lag= 5.3 min
Discarded = 0.04 cfs @ 12.22 hrs,  Volume= 0.034 af
Primary = 1.44 cfs @ 12.22 hrs,  Volume= 0.087 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 112.72' @ 12.22 hrs   Surf.Area= 1,513 sf   Storage= 1,201 cf
Plug-Flow detention time= 96.9 min calculated for 0.122 af (85% of inflow)
Center-of-Mass det. time= 30.4 min ( 893.7 - 863.2 )

# Invert Avail.Storage Storage Description
1 111.70' 1,241 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

111.70 718 0 0
111.75 868 40 40
112.75 1,535 1,202 1,241

# Routing Invert Outlet Devices
1 Discarded 0.00' 0.001416 fpm Exfiltration over entire Surface area   
2 Primary 112.50' 6.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  2.50  
3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  2.68  
2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.04 cfs @ 12.22 hrs  HW=112.71'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=1.35 cfs @ 12.22 hrs  HW=112.71'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 1.35 cfs @ 1.1 fps)
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Pond 1P: Raingarden
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Link 1L: Design Point 1

Inflow Area = 1.084 ac,  Inflow Depth = 0.97"    for  10-Year Storm event
Inflow = 1.44 cfs @ 12.22 hrs,  Volume= 0.087 af
Primary = 1.44 cfs @ 12.22 hrs,  Volume= 0.087 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 1L: Design Point 1
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=47,217 sf   Runoff Depth=2.65"Subcatchment 1S: 
   Flow Length=229'   Tc=8.3 min   CN=65   Runoff=3.02 cfs  0.239 af

Peak Elev=112.86'  Storage=1,241 cf   Inflow=3.02 cfs  0.239 afPond 1P: Raingarden
   Discarded=0.04 cfs  0.036 af   Primary=3.27 cfs  0.181 af   Outflow=3.31 cfs  0.217 af

   Inflow=3.27 cfs  0.181 afLink 1L: Design Point 1
   Primary=3.27 cfs  0.181 af

Total Runoff Area = 1.084 ac   Runoff Volume = 0.239 af   Average Runoff Depth = 2.65"
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Subcatchment 1S: 

Runoff = 3.02 cfs @ 12.12 hrs,  Volume= 0.239 af,  Depth= 2.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year Storm  Rainfall=6.41"

Area (sf) CN Description
2,458 98 House/Porch Roofs

170 98 walkway
3,685 98 paved driveway

217 98 ret wall
4,400 61 >75% Grass cover, Good, HSG B

36,287 60 Woods, Fair, HSG B
47,217 65 Weighted Average

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

5.4 50 0.1600 0.2 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.9 179 0.0220 1.0 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 229 Total

Subcatchment 1S: 
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Type III 24-hr 25-Year Storm
Rainfall=6.41"
Runoff Area=47,217 sf
Runoff Volume=0.239 af
Runoff Depth=2.65"
Flow Length=229'
Tc=8.3 min
CN=65

3.02 cfs
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Pond 1P: Raingarden

Inflow Area = 1.084 ac,  Inflow Depth = 2.65"    for  25-Year Storm event
Inflow = 3.02 cfs @ 12.12 hrs,  Volume= 0.239 af
Outflow = 3.31 cfs @ 12.11 hrs,  Volume= 0.217 af,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.04 cfs @ 12.10 hrs,  Volume= 0.036 af
Primary = 3.27 cfs @ 12.11 hrs,  Volume= 0.181 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 112.86' @ 12.11 hrs   Surf.Area= 1,535 sf   Storage= 1,241 cf
Plug-Flow detention time= 63.1 min calculated for 0.217 af (91% of inflow)
Center-of-Mass det. time= 18.2 min ( 865.9 - 847.7 )

# Invert Avail.Storage Storage Description
1 111.70' 1,241 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

111.70 718 0 0
111.75 868 40 40
112.75 1,535 1,202 1,241

# Routing Invert Outlet Devices
1 Discarded 0.00' 0.001416 fpm Exfiltration over entire Surface area   
2 Primary 112.50' 6.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  2.50  
3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  2.68  
2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.04 cfs @ 12.10 hrs  HW=112.86'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=3.08 cfs @ 12.11 hrs  HW=112.85'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 3.08 cfs @ 1.5 fps)
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Pond 1P: Raingarden
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Link 1L: Design Point 1

Inflow Area = 1.084 ac,  Inflow Depth = 2.01"    for  25-Year Storm event
Inflow = 3.27 cfs @ 12.11 hrs,  Volume= 0.181 af
Primary = 3.27 cfs @ 12.11 hrs,  Volume= 0.181 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 1L: Design Point 1
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=47,217 sf   Runoff Depth=4.63"Subcatchment 1S: 
   Flow Length=229'   Tc=8.3 min   CN=65   Runoff=5.36 cfs  0.418 af

Peak Elev=113.00'  Storage=1,241 cf   Inflow=5.36 cfs  0.418 afPond 1P: Raingarden
   Discarded=0.04 cfs  0.040 af   Primary=5.47 cfs  0.356 af   Outflow=5.51 cfs  0.396 af

   Inflow=5.47 cfs  0.356 afLink 1L: Design Point 1
   Primary=5.47 cfs  0.356 af

Total Runoff Area = 1.084 ac   Runoff Volume = 0.418 af   Average Runoff Depth = 4.63"
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Subcatchment 1S: 

Runoff = 5.36 cfs @ 12.12 hrs,  Volume= 0.418 af,  Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year Storm  Rainfall=8.90"

Area (sf) CN Description
2,458 98 House/Porch Roofs

170 98 walkway
3,685 98 paved driveway

217 98 ret wall
4,400 61 >75% Grass cover, Good, HSG B

36,287 60 Woods, Fair, HSG B
47,217 65 Weighted Average

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

5.4 50 0.1600 0.2 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

2.9 179 0.0220 1.0 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 229 Total

Subcatchment 1S: 
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Type III 24-hr 100-Year Storm
Rainfall=8.90"
Runoff Area=47,217 sf
Runoff Volume=0.418 af
Runoff Depth=4.63"
Flow Length=229'
Tc=8.3 min
CN=65

5.36 cfs
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Pond 1P: Raingarden

Inflow Area = 1.084 ac,  Inflow Depth = 4.63"    for  100-Year Storm event
Inflow = 5.36 cfs @ 12.12 hrs,  Volume= 0.418 af
Outflow = 5.51 cfs @ 12.11 hrs,  Volume= 0.396 af,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.04 cfs @ 11.95 hrs,  Volume= 0.040 af
Primary = 5.47 cfs @ 12.11 hrs,  Volume= 0.356 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 113.00' @ 12.11 hrs   Surf.Area= 1,535 sf   Storage= 1,241 cf
Plug-Flow detention time= 40.7 min calculated for 0.395 af (95% of inflow)
Center-of-Mass det. time= 12.6 min ( 844.1 - 831.6 )

# Invert Avail.Storage Storage Description
1 111.70' 1,241 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

111.70 718 0 0
111.75 868 40 40
112.75 1,535 1,202 1,241

# Routing Invert Outlet Devices
1 Discarded 0.00' 0.001416 fpm Exfiltration over entire Surface area   
2 Primary 112.50' 6.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  2.50  
3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  2.68  
2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.04 cfs @ 11.95 hrs  HW=112.75'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=5.27 cfs @ 12.11 hrs  HW=112.98'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 5.27 cfs @ 1.8 fps)
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Pond 1P: Raingarden
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Link 1L: Design Point 1

Inflow Area = 1.084 ac,  Inflow Depth = 3.94"    for  100-Year Storm event
Inflow = 5.47 cfs @ 12.11 hrs,  Volume= 0.356 af
Primary = 5.47 cfs @ 12.11 hrs,  Volume= 0.356 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 1L: Design Point 1
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Post-Construction 
Stormwater Maintenance Plan 

 
Beginning with the construction of the drainage system, and continuing in perpetuity thereafter, the owner(s) 
of the site shall maintain in accordance with the following schedule: 
 

a. Driveway sweeping and snow plowing – Pavement and walkways shall be swept in the early spring 
immediately after snow melt and at least twice other times annually.  Snow shall be plowed onto the 
snow stockpile area shown on the design plans to encourage infiltration during subsequent thawing 
periods.  Sediments shall be removed from snow storage areas in the early spring. 

b. Paving  – Paving shall be maintained in good condition to channel surface runoff into the stormwater 
management facilities. 

c. Roof drain inlets, downspouts,  and roof drain pipes -  All components of the roof drain collection 
system  shall be inspected at least 3 times per year.  Sediments and debris shall be removed and 
disposed of in accordance with all applicable federal, state, and local laws.  Any components that 
become damaged shall be repaired or replaced immediately upon discovery to assure proper 
conveyance of stormwater runoff into the subsurface infiltration system. 

d. Rain Gardens – The level of water in the Rain Gardens shall be monitored during and after heavy rain 
storms at least 3 times per year during the first year of operation and at least twice annually thereafter 
for evidence of clogging or other problems. The emergency overflow devices (spillway) shall be 
monitored to insure each is functioning properly and free of any obstructions.  

e. Vegetation shall be maintained in healthy condition to prevent erosion and sedimentation in the 
drainage system and off-site wetland resource areas.  The vegetation in the ‘Rain Gardens” shall be 
maintained as native plants and/or shrubs, and shall not be converted to a mowed lawn or other use.  
Additionally, the post and rail fencing partial surrounding the rain garden shall be inspected 3 times 
per year to insure the fencing is intact. 

f. Rip-Rap Pretreatment Area & Emergency Overflow spillway shall be inspected 3 times per year to 
insure any debris, trash, accumulated sediment, or leaves is removed and properly disposed of to insure 
functionality of these areas. 

 
The Annual Stormwater Report (and repair information if performed) shall be submitted to 
the Town of Reading Engineering Department by January 15th of each calendar year. 
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