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DRAINAGE NARRATIVE

This Supplemental Stormwater Report has been prepared in response to the second
engineering peer review. It has been requested that the unmitigated lawn area which
totals 0.43 acres after construction be analyzed in separate components rather than as a
single area as was previously modeled. The pre-development condition was similarly
divided into separate portions of the property to analyze the drainage characteristics for
three separate portions of the property.

The following revised drainage areas are shown on the enclosed watershed maps and
listed for comparison in the Summary Table.

Pre-development watershed 1S is the existing lawn area which is nearest to Chapel Lane
and retained on the property. This area is compared with post-development watershed 4S
which is the northeast portion of lawn which is lower than the northern access drive and
very small in area.

Pre-development and post-development watersheds 2S are the existing and remaining
portions of the property on the south and southwest with a design point on the abutting
property line of the project proponent.

Pre-development and post-development watersheds 3S is the small area of the property in
the southeast corner which directs runoff to the east and is unchanged by the proposed
development.

The stormwater management system design has not been revised. Minor changes to the
elevation 15 contour adjacent to the westerly property line have been made as requested
in the second peer review. This grading change has been accounted for in the post-
development runoff calculations for watershed 2S.

The revised calculations indicate a reduction in runoff for the three unmitigated lawn
areas as quantified in the summary that follows..




Drainage Summary

Table 1 — Pre-Development vs. Post-Development (1S/4S)

Pre Post Pre vs. Post changes

Storm . Peak Volume . Peak Volume . Peak Volume
Event Discharge L) Discharge (ac-f) Discharge (ac-ft.)
(cfs) (ac-ft. (cfs) ac-tt (cfs) )
2 yr 0 0.001 0 0 0 -0.001
10 yr 0.05 0.011 0 0.001 -0.05 -0.010
25 yr 0.14 0.022 0.01 0.003 -0.13 -0.019
100 yr 0.44 0.043 0.05 0.006 -0.39 -0.037

Table 2 — Pre-Development vs. Post-Development (2S/2S)

Pre Post Pre vs. Post changes

Storm . Peak Volume . Peak Volume . Peal Volume
Event Discharge i Discharge i Discharge (ac-ft.)
(cfs) (ac-ft.) (cfs) (ac-ft.) (cfs) ac-ft.

2 yr 0 0.001 0 0 0 -0.001
10 yr 0.04 0.010 0.01 0.005 -0.03 -0.005
25 yr 0.11 0.019 0.06 0.012 -0.05 -0.007
100 yr 0.36 0.039 0.20 0.026 -0.16 -0.013

Table 3 — Pre-Development vs. Post-Development (3S/3S)

Pre Post Pre vs. Post changes
Storm . Peal Volume . Peak Volume . Peak Volume
Event Discharge Discharge Discharge
(cfs) (ac-ft.) (cfs) (ac-ft.) (cfs) (ac-ft.)
2 yr 0 0.001 0 0.001 0 0
10 yr 0.03 0.003 0.03 0.003 0 0
25 yr 0.06 0.005 0.06 0.005 0 0
100 yr 0.11 0.008 0.11 0.008 0 0

G.A.F. Engineering, Inc.

April 24, 2023

G.AF. Job No.: 20-9499

6 Chapel Lane, LL.C
6 Chapel Lane
Wareham, MA
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Project Notes

Rainfall events imported from "9499POST.hcp"
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Rainfall Events Listing

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2 Year Storm Type 1l 24-hr Default 24.00 1 344 2
2 10 Year Storm Type Hll 24-hr Default 24.00 1 504 2
3 25 Year Storm Type Il 24-hr Default 24.00 1 6.04 2
4 100 Year Storm  Type lll 24-hr Default 24.00 1 7.58 2
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.781 39 >75% Grass cover, Good, HSG A (1S, 28, 3S)
0.039 98 Conc. Pad & Fndn (1S, 2S)

0.011 96 Gravel surface, HSG A (35)

0.831 42 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.792 HSG A 1S, 28, 38

0.000 HSG B

0.000 HSGC

0.000 HSG D

0.039 Other 1S, 28

0.831 TOTAL AREA
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Ground Covers (all nodes)

- HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.781 0.000 0.000 0.000 0.000 0.781 >75% Grass cover, Good 1S, 2S5,

38
0.000 0.000 0.000 0.000 0.039 0.039 Conc. Pad & Fndn 18, 28
0.011 0.000 0.000 0.000 0.000 0.011  Gravel surface 38
0.792 0.000 0.000 0.000 0.039 0.831 TOTAL AREA
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 18: North Central Runoff Area=18,200 sf 5.21% Impervious Runoff Depth=0.03"
Flow Length=144' Tc=5.8 min CN=42 Runoff=0.00 cfs 0.001 af

Subcatchment 2S:; South SW Runoff Area=16,150 sf 4.59% Impervious Runoff Depth=0.03"
Flow Length=144" Tc=8.1 min CN=42 Runoff=0.00 cfs 0.001 af

Subcatchment 3S: Southeast Runoff Area=1,830 sf 0.00% Impervious Runoff Depth=0.26"
Tc=6.0 min CN=53 Runoff=0.00 cfs 0.001 af

Total Runoff Area = 0.831 ac Runoff Volume = 0.003 af Average Runoff Depth = 0.04"
95.33% Pervious = 0.792 ac  4.67% Impervious = 0.039 ac
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Summary for Subcatchment 1S: North Central

Runoff = 0.00cfs @ 16.75 hrs, Volume= 0.001 af, Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.44"

Area (sf) CN Description

* 948 98 Conc. Pad & Fndn
17,252 39 >75% Grass cover, Good, HSG A

18,200 42 Weighted Average
17,252 94.79% Pervious Area
948 5.21% Impervious Area

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

46 50 0.0300 0.18 Sheet Flow, :
Grass: Short n=0.150 P2= 3.44"
1.2 94 0.0070 1.35 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

58 144 Total
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Summary for Subcatchment 2S: South SW

Runoff = 0.00cfs @ 16.82 hrs, Volume= 0.001 af, Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.44"

Area (sf) CN Description

* 741 98 Conc. Pad & Fndn
15,409 39 >75% Grass cover, Good, HSG A

16,150 42 Weighted Average
15,409 95.41% Pervious Area
741 4.59% Impervious Area

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

6.3 50 0.0140 0.13 Sheet Flow,
Grass: Short n=0.150 P2=3.44"
1.8 94 0.0030 0.88 Shallow Concentrated Flow,

Unpaved Kv=16.1fps

8.1 144 Total
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Summary for Subcatchment 3S: Southeast

Runoff = 0.00cfs @ 12.34 hrs, Volume= 0.001 af, Depth= 0.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.44"

Area (sf) CN Description

460 96 Gravel surface, HSG A
1,370 39 >75% Grass cover, Good, HSG A

1,830 53 Weighted Average
1,830 100.00% Pervious Area

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

6.0 Direct Entry,
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: North Central Runoff Area=18,200 sf 5.21% Impervious Runoff Depth=0.32"
Flow Length=144' Tc=58 min CN=42 Runoff=0.05 cfs 0.011 af

Subcatchment 2S: South SW ' Runoff Area=16,150 sf 4.59% Impervious Runoff Depth=0.32"
Flow Length=144' Tc=8.1 min CN=42 Runoff=0.04 cfs 0.010 af

Subcatchment 3S: Southeast Runoff Area=1,830 sf 0.00% Impervious Runoff Depth=0.88"
Te=6.0 min CN=53 Runoff=0.03 cfs 0.003 af

Total Runoff Area = 0.831 ac Runoff Volume = 0.024 af Average Runoff Depth = 0.35"
95.33% Pervious = 0.792 ac  4.67% Impervious = 0.039 ac




6 Chapel Lane, LLC

9499PRE REV2 Type Il 24-hr 10 Year Storm Rainfall=5.04"
Prepared by GAF Engineering, Inc Printed 4/21/2023
HydroCAD® 10.20-3a s/n 02318 © 2023 HydroCAD Software Solutions LLC Page 12

Summary for Subcatchment 1S: North Central

Runoff = 0.05cfs @ 12.37 hrs, Volume= 0.011 af, Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10 Year Storm Rainfall=5.04"

Area (sf) CN Description

* 948 98 Conc. Pad & Fndn
17,252 39 >75% Grass cover, Good, HSG A

18,200 42 Weighted Average
17,252 94.79% Pervious Area
948 5.21% Impervious Area

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

4.6 50 0.0300 0.18 Sheet Flow,
Grass: Short n=0.150 P2= 3.44"
1.2 94 0.0070 1.35 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

5.8 144 Total
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Summary for Subcatchment 2S: South SW

Runoff = 0.04 cfs@ 12.41 hrs, Volume= 0.010 af, Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 Year Storm Rainfall=5.04"

Area (sf) CN Description

* 741 98 Conc. Pad & Fndn
15,409 39 >75% Grass cover, Good, HSG A

16,150 42 Weighted Average
15,409 95.41% Pervious Area
741 4.59% Impervious Area

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

6.3 50 0.0140 0.13 Sheet Flow,
Grass: Short n=0.150 P2= 3.44"
1.8 94 0.0030 0.88 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

8.1 144 Total
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Summary for Subcatchment 3S: Southeast

Runoff = 0.03cfs @ 12.11 hrs, Volume= 0.003 af, Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Ul 24-hr 10 Year Storm Rainfall=5.04"

Area (sf) CN Description

460 96 Gravel surface, HSG A
1,370 39 >75% Grass cover, Good, HSG A

1,830 53 Weighted Average
1,830 100.00% Pervious Area

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

6.0 Direct Entry,
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: North Central Runoff Area=18,200 sf 5.21% Impervious Runoff Depth=0.63"
Flow Length=144' Tc=5.8 min CN=42 Runoff=0.14 cfs 0.022 af

Subcatchment 2S: South SW Runoff Area=16,150 sf 4.59% Impervious Runoff Depth=0.63"
Flow Length=144"' Tc=8.1 min CN=42 Runoff=0.11 cfs 0.019 af

Subcatchment 3S: Southeast Runoff Area=1,830 sf 0.00% Impervious Runoff Depth=1.39"
Tc=6.0 min CN=53 Runoff=0.06 cfs 0.005 af

Total Runoff Area = 0.831 ac Runoff Volume = 0.046 af Average Runoff Depth = 0.67"
95.33% Pervious = 0.792 ac  4.67% Impervious = 0.039 ac
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Summary for Subcatchment 1S: North Central

Runoff = 0.14cfs @ 12.14 hrs, Volume= 0.022 af, Depth= 0.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25 Year Storm Rainfall=6.04"

Area (sf) CN Description

* 948 98 Conc. Pad & Fndn
17,252 39 >75% Grass cover, Good, HSG A

18,200 42 Weighted Average

17,252 94.79% Pervious Area
948 5.21% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
4.6 50 0.0300 0.18 Sheet Flow,
Grass: Short n=0.150 P2= 3.44"
1.2 94 0.0070 1.35 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

5.8 144 Total
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Summary for Subcatchment 2S: South SW

Runoff = 0.11cfs @ 12.28 hrs, Volume= 0.019 af, Depth= 0.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt=0.01 hrs
Type Il 24-hr 25 Year Storm Rainfali=6.04"

Area (sf) CN Description
* 741 98 Conc. Pad & Fndn
15,409 39 >75% Grass cover, Good, HSG A
16,150 42 Weighted Average
15,409 95.41% Pervious Area
741 4.59% Impervious Area

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

6.3 50 0.0140 0.13 Sheet Flow,
Grass: Short n=0.150 P2= 3.44"
1.8 94 0.0030 0.88 Shallow Concentrated Flow,

Unpaved Kv=16.1fps

8.1 144 Total
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Summary for Subcatchment 3S: Southeast

Runoff = 0.06 cfs @ 12.10 hrs, Volume= 0.005 af, Depth= 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25 Year Storm Rainfall=6.04"

Area (sf) CN Description

460 96 Gravel surface, HSG A
1,370 39 >75% Grass cover, Good, HSG A

1,830 53 Weighted Average
1,830 100.00% Pervious Area

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

6.0 Direct Entry,
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: North Central Runoff Area=18,200 sf 5.21% Impervious Runoff Depth=1.25"
Flow Length=144' Tc=5.8 min CN=42 Runoff=0.44 cfs 0.043 af

Subcatchment 2S: South SW Runoff Area=16,150 sf 4.59% Impervious Runoff Depth=1.25"
Flow Length=144" Tc=8.1 min CN=42 Runoff=0.36 cfs 0.039 af

Subcatchment 3S: Southeast Runoff Area=1,830 sf 0.00% Impervious Runoff Depth=2.30"
Tc=6.0 min CN=53 Runoff=0.11 cfs 0.008 af

Total Runoff Area = 0.831 ac Runoff Volume = 0.090 af Average Runoff Depth = 1.30"
95.33% Pervious = 0.792 ac  4.67% Impervious = 0.039 ac
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Summary for Subcatchment 1S: North Central

Runoff = 044 cfs@ 12.11 hrs, Volume= 0.043 af, Depth= 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100 Year Storm Rainfall=7.58"

Area (sf) CN Description
* 948 98 Conc. Pad & Fndn
17,252 39  >75% Grass cover, Good, HSG A
18,200 42 Weighted Average
17,252 94.79% Pervious Area
948 5.21% Impervious Area

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

4.6 50 0.0300 0.18 Sheet Flow,
Grass: Short n=0.150 P2=3.44"
1.2 94 0.0070 1.35 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

5.8 144 Total
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Summary for Subcatchment 2S: South SW

Runoff = 0.36cfs @ 12.14 hrs, Volume= ' 0.039 af, Depth= 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100 Year Storm Rainfall=7.58"

Area (sf) CN Description

* 741 98 Conc. Pad & Fndn
15,409 39 >75% Grass cover, Good, HSG A

16,150 42 Weighted Average
15,409 95.41% Pervious Area
741 4.59% Impervious Area

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

6.3 50 0.0140 0.13 Sheet Flow,
Grass: Short n=0.150 P2= 3.44"
1.8 94 0.0030 0.88 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

8.1 144 Total
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Summary for Subcatchment 3S: Southeast

Runoff = 0.11cfs@ 12.10 hrs, Volume= 0.008 af, Depth= 2.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type [l 24-hr 100 Year Storm Rainfall=7.58"

Area (sf) CN Description

460 96 Gravel surface, HSG A
1,370 39 >75% Grass cover, Good, HSG A

1,830 53 Weighted Average
1,830 100.00% Pervious Area

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

6.0 Direct Entry,



Infiltratio@hambers

Northeast Yard

Roofs & Front Yard

South Yard Southeast

Reach Routing Diagram for 9499POST REV2
Prepared by GAF Engineering, Inc, Printed 4/21/2023
HydroCAD® 10.20-3a s/n 02319 © 2023 HydroCAD Software Solutions LLC




9499POST REV2
Prepared by GAF Engineering, Inc

HydroCAD® 10.20-3a s/n 02319 © 2023 HydroCAD Software Solutions LLC

6 Chapel Lane, LLC

Printed 4/21/2023
Page 24

Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2 Year Storm Type lll 24-hr Default 2400 1 344 2
2 10 Year Storm Type Hl 24-hr Default 2400 1 5.04 2
3 25 Year Storm Type il 24-hr Default 2400 1 6.04 2
4 100 Year Storm  Type lll 24-hr Default 2400 1 7.58 2
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.531 39 >75% Grass cover, Good, HSG A (1S, 25, 35, 4S)
0.011 96 Gravel surface, HSG A (35)
0.184 98 Parking Lot (13)
0.105 98 Roofs (18)
0.831 60 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.542 HSG A 18, 28, 38, 48
0.000 HSG B

0.000 HSG C

0.000 HSG D

0.289 Other 18

0.831 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.531 0.000 0.000 0.000 0.000 0.531 >75% Grass cover, Good 1S, 2S,

3S, 48
0.011 0.000 0.000 0.000 0.000 0.011  Gravel surface 38
0.000 0.000 0.000 0.000 0.184 0.184 Parking Lot 1S
0.000 0.000 0.000 0.000 0.105 0.105 Roofs 1S
0.542 0.000 0.000 0.000 0.289 0.831 TOTAL AREA
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Roofs & Front Yard Runoff Area=17,584 sf 71.57% Impervious Runoff Depth=1.66"
Tc=6.0 min CN=81 Runoff=0.78 cfs 0.056 af

Subcatchment 2S: South Yard Runoff Area=13,596 sf 0.00% Impervious Runoff Depth=0.01"
Flow Length=110" Tc=7.7 min CN=39 Runoff=0.00 cfs 0.000 af

Subcatchment 3S: Southeast Runoff Area=1,830 sf 0.00% Impervious Runoff Depth=0.26"
Tc=6.0 min CN=53 Runoff=0.00 cfs 0.001 af

Subcatchment 4S: Northeast Yard Runoff Area=3,170 sf 0.00% Impervious Runoff Depth=0.01"
Te=6.0 min  CN=39 Runoff=0.00 cfs 0.000 af

Pond 1P: Infiltration Chambers Peak Elev=11.92' Storage=279 cf Inflow=0.78 cfs 0.056 af
Outflow=0.34 cfs 0.056 af

Total Runoff Area = 0.831 ac Runoff Volume = 0.057 af Average Runoff Depth = 0.82"
65.22% Pervious = 0.542 ac  34.78% Impervious = 0.289 ac
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Summary for Subcatchment 1S: Roofs & Front Yard

Runoff = 0.78 cfs @ 12.09 hrs, Volume= 0.056 af, Depth= 1.66"
Routed to Pond 1P : Infiltration Chambers

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.44"

Area (sf) CN Description

8,000 98 Parking Lot
* 4,584 98 Roofs
5,000 39 >75% Grass cover, Good, HSG A

17,584 81 Weighted Average
5,000 28.43% Pervious Area
12,584 71.57% Impervious Area

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

6.0 Direct Entry,
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Summary for Subcatchment 2S: South Yard

Runoff = 0.00 cfs @ 23.04 hrs, Volume= 0.000 af, Depth= 0.01"
Routed to nonexistent node 2P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2 Year Storm Rainfall=3.44"

Area (sf) CN Description

13,596 39 >75% Grass cover, Good, HSG A

13,596 100.00% Pervious Area

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

7.2 50 0.0100 0.12 Sheet Flow,
Grass: Short n=0.150 P2= 3.44"
0.5 60 0.0130 1.84 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

7.7 110 Total
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Summary for Subcatchment 3S: Southeast

Runoff = 0.00 cfs @ 12.34 hrs, Volume= 0.001 af, Depth= 0.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2 Year Storm Rainfall=3.44"

Area (sf) CN Description

460 96 Gravel surface, HSG A
1,370 39 >75% Grass cover, Good, HSG A

1,830 53 Weighted Average
1,830 100.00% Pervious Area

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

6.0 Direct Entry,
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Summary for Subcatchment 4S: Northeast Yard

Runoff = 0.00 cfs @ 23.06 hrs, Volume= 0.000 af, Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2 Year Storm Rainfall=3.44"

Area (sf) CN Description

3,170 38 >75% Grass cover, Good, HSG A

3,170 100.00% Pervious Area

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

6.0 Direct Entry,




6 Chapel Lane, LLC

9499P0OST REV2 Type Il 24-hr 2 Year Storm Rainfall=3.44"
Prepared by GAF Engineering, Inc Printed 4/21/2023
HydroCAD® 10.20-3a_s/n 02319 © 2023 HydroCAD Software Solutions LLC Page 33

Summary for Pond 1P: Infiltration Chambers

Inflow Area = 0.404 ac, 71.57% Impervious, Inflow Depth = 1.66" for 2 Year Storm event
Inflow = 0.78 cfs @ 12.09 hrs, Volume= 0.056 af
Outflow = 0.34cfs@ 12.32 hrs, Volume= 0.056 af, Atten=57%, Lag=13.7 min
Discarded = 034 cfs@ 12.32 hrs, Volume= 0.056 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 2
Peak Elev=11.92' @ 12.32 hrs Surf.Area= 1,651 sf Storage= 279 cf

Plug-Flow detention time= 4.4 min calculated for 0.056 af (100% of inflow)
Center-of-Mass det. time= 4.3 min ( 840.3 - 836.0)

Volume Invert Avail.Storage Storage Description
#1 11.50' 1,588 cf 13.00'W x 127.00'L x 3.00'H Prismatoid
4,953 cf Overall - 983 cf Embedded = 3,970 cf x 40.0% Voids
#2 12.50' 983 cf Cultec R-150XLHD x 36 Inside #1

Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf
Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap
Row Length Adjustment= +0.75' x 2.65 sf x 3 rows

2,571 c¢f  Total Available Storage

Device Routing Invert Qutlet Devices
#1  Discarded 11.50" 8.270 in/hr Exfiltration over Wetted area

Discarded OutFlow Max=0.34 cfs @ 12.32 hrs HW=11.92' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.34 cfs)
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Roofs & Front Yard Runoff Area=17,584 sf 71.57% Impervious Runoff Depth=3.02"
Tec=6.0 min  CN=81 Runoff=1.43 cfs 0.102 af

Subcatchment 2S: South Yard Runoff Area=13,596 sf 0.00% Impervious Runoff Depth=0.21"
Flow Length=110" Tc=7.7 min CN=39 Runoff=0.01 cfs 0.005 af

Subcatchment 3S: Southeast Runoff Area=1,830 sf 0.00% Impervious Runoff Depth=0.88"
Tec=6.0 min CN=53 Runoff=0.03 cfs 0.003 af

Subcatchment 4S: Northeast Yard Runoff Area=3,170 sf 0.00% Impervious Runoff Depth=0.21"
Tc=6.0 min  CN=39 Runoff=0.00 cfs 0.001 af

Pond 1P: Infiltration Chambers Peak Elev=12.73' Storage=940 cf Inflow=1.43 cfs 0.102 af
Outflow=0.38 cfs 0.102 af

Total Runoff Area = 0.831 ac Runoff Volume = 0.111 af Average Runoff Depth = 1.61"
65.22% Pervious = 0.542 ac  34.78% Impervious = 0.289 ac
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Summary for Subcatchment 1S: Roofs & Front Yard

Runoff = 143 cfs @ 12.09 hrs, Volume= 0.102 af, Depth= 3.02"
Routed to Pond 1P : Infiltration Chambers

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10 Year Storm Rainfall=5.04"

Area {sf) CN Description

* 8,000 98 Parking Lot
* 4,584 98 Roofs
5,000 39 >75% Grass cover, Good, HSG A

17,584 81 Weighted Average
5,000 28.43% Pervious Area
12,584 71.57% Impervious Area

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

6.0 Direct Entry,
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Summary for Subcatchment 2S: South Yard

Runoff = 0.01cfs @ 12.50 hrs, Volume= 0.005 af, Depth= 0.21"
Routed to nonexistent node 2P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 Year Storm Rainfall=5.04"

Area (sf) CN Description

13,596 39 >75% Grass cover, Good, HSG A

13,596 100.00% Pervious Area

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

7.2 50 0.0100 0.12 Sheet Flow,
Grass: Short n=0.150 P2= 3.44"
0.5 60 0.0130 1.84 Shallow Concentrated Flow,
Unpaved Kv=16.1fps

7.7 110 Total
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Summary for Subcatchment 3S: Southeast

Runoff = . 0.03cfs@ 12.11 hrs, Volume= 0.003 af, Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10 Year Storm Rainfall=5.04"

Area (sf) CN Description

460 96 Gravel surface, HSG A
1,370 39 >75% Grass cover, Good, HSG A

1,830 53 Weighted Average
1,830 100.00% Pervious Area

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

6.0 Direct Entry,
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Summary for Subcatchment 4S: Northeast Yard

Runoff = 0.00cfs @ 12.47 hrs, Volume= 0.001 af, Depth= 0.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type [l 24-hr 10 Year Storm Rainfall=5.04"

Area (sf) CN Description

3,170 39 >75% Grass cover, Good, HSG A

3,170 100.00% Pervious Area

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

6.0 Direct Entry,
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Summary for Pond 1P: Infiltration Chambers

Inflow Area = 0.404 ac, 71.57% Impervious, Inflow Depth = 3.02" for 10 Year Storm event
Inflow = 143 cfs@ 12.09 hrs, Volume= 0.102 af

Outflow = 0.38cfs @ 12.46 hrs, Volume= 0.102 af, Atten=73%, Lag=22.6 min
Discarded = 0.38cfs @ 12.46 hrs, Volume= 0.102 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt=0.01 hrs / 2
Peak Elev=12.73' @ 12.46 hrs Surf.Area= 1,651 sf Storage= 940 cf

Plug-Flow detention time= 13.9 min calculated for 0.102 af (100% of inflow)
Center-of-Mass det. time= 13.8 min (832.6 - 818.7 )

Volume Invert Avail.Storage  Storage Description
#1 11.50' 1,588 cf 13.00'W x 127.00'L x 3.00'H Prismatoid
4,953 cf Overall - 983 cf Embedded = 3,970 of x 40.0% Voids
#2 12.50' 983 ¢f Cultec R-150XLHD x 36 Inside #1

Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf
Overall Size= 33.0"W x 18.5"H x 11.00'L. with 0.75' Overlap
Row Length Adjustment= +0.75' x 2.65 sf x 3 rows

2,571 cf Total Available Storage

Device Routing Invert Qutlet Devices

#1  Discarded 11.50' 8.270 in/hr Exfiltration over Wetted area

Discarded OutFlow Max=0.38 cfs @ 12.46 hrs HW=12.73' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.38 cfs)
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Roofs & Front Yard Runoff Area=17,584 sf 71.57% Impervious Runoff Depth=3.92"
Tc=6.0 min CN=81 Runoff=1.84 cfs 0.132 af

Subcatchment 2S: South Yard Runoff Area=13,596 sf 0.00% Impervious Runoff Depth=0.46"
Flow Length=110" Tc=7.7 min CN=39 Runoff=0.06 cfs 0.012 af

Subcatchment 3S: Southeast Runoff Area=1,830 sf 0.00% Impervious Runoff Depth=1.39"
Te=6.0 min  CN=53 Runoff=0.06 cfs 0.005 af

Subcatchment 4S: Northeast Yard Runoff Area=3,170 sf 0.00% Impervious Runoff Depth=0.46"
Te=6.0 min CN=39 Runoff=0.01 cfs 0.003 af

Pond 1P: Infiltration Chambers Peak Elev=13.18' Storage=1,451 cf Inflow=1.84 cfs 0.132 af
Outflow=0.41 cfs 0.132 af

Total Runoff Area = 0.831 ac Runoff Volume = 0.151 af Average Runoff Depth = 2.19"
65.22% Pervious =0.542 ac  34.78% Impervious = 0.289 ac
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Summary for Subcatchment 1S: Roofs & Front Yard

Runoff = 1.84 cfs @ 12.09 hrs, Volume= 0.132 af, Depth= 3.92"
Routed to Pond 1P : Infiltration Chambers

Runoff by SCS TR-20 method, UH=SCS, Welghted -CN, Time Span= 0.00-36.00 hrs, dt=0.01 hrs
Type (Il 24-hr 25 Year Storm Rainfall=6.04"

Area (sf) CN Description

* 8,000 98 Parking Lot
* 4,584 98 Roofs
5,000 39 >75% Grass cover, Good, HSG A

17,584 81 Weighted Average
5,000 28.43% Pervious Area
12,584 71.57% Impervious Area

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

6.0 Direct Entry,
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Summary for Subcatchment 2S: South Yard

Runoff = 0.06 cfs @ 12.36 hrs, Volume= 0.012 af, Depth= 0.46"
Routed to nonexistent node 2P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25 Year Storm Rainfall=6.04"

Area (sf) CN Description

13,596 39 >75% Grass cover, Good, HSG A

13,596 100.00% Pervious Area

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

7.2 50 0.0100 0.12 Sheet Flow, -
Grass: Short n=0.150 P2= 3.44"
0.5 60 0.0130 1.84 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

7.7 110 Total
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Summary for Subcatchment 3S: Southeast

Runoff = 0.06 cfs @ 12.10 hrs, Volume= 0.005 af, Depth= 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs dt=0.01 hrs
Type lll 24-hr 25 Year Storm Ralnfall 6.04"

Area (sf) CN Description

460 98 Gravel surface, HSG A
1,370 39 >75% Grass cover, Good, HSG A

1,830 53 Weighted Average
1,830 100.00% Pervious Area

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

6.0 Direct Entry,
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Summary for Subcatchment 4S: Northeast Yard

Runoff = ‘0.01cfs@ 12.34 hrs, Volume= 0.003 af, Depth= 0.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25 Year Storm Rainfall=6.04"

Area (sf) CN Description

3,170 39 >75% Grass cover, Good, HSG A

3,170 100.00% Pervious Area

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

6.0 Direct Entry,
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Summary for Pond 1P: Infiltration Chambers

Inflow Area = 0.404 ac, 71.57% Impervious, Inflow Depth = 3.92" for 25 Year Storm event
Inflow = 1.84 cfs@ 12.09 hrs, Volume= 0.132 af

Qutflow = 041 cfs@ 12.51 hrs, Volume= 0.132 af, Atten=78%, Lag=25.2 min
Discarded = 0.41cfs@ 12.51 hrs, Volume= 0.132 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs / 2
Peak Elev=13.18' @ 12.51 hrs Surf.Area= 1,651 sf Storage= 1,451 cf

Plug-Flow detention time= 21.8 min calculated for 0.132 af (100% of inflow)
Center-of-Mass det. time= 21.8 min (833.1 - 811.3)

Volume Invert Avail.Storage Storage Description
#1 11.50' 1,588 cf  13.00'W x 127.00'L. x 3.00'H Prismatoid
4,953 cf Overall - 983 cf Embedded = 3,970 of x 40.0% Voids
#2 12.50' 983 cf Cultec R-150XLHD x 36 Inside #1

Effective Size= 29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 ¢f
Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap
Row Length Adjustment= +0.75' x 2.65 sf x 3 rows

2,571 cf Total Available Storage

Device Routing Invert Qutlet Devices

#1 Discarded 11.50' 8.270 in/hr Exfiltration over Wetted area

Discarded OutFlow Max=0.41 cfs @ 12.51 hrs HW=13.17" (Free Discharge)
1=Exfiltration (Exfiliration Controls 0.41 cfs)
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Roofs & Front Yard Runoff Area=17,584 sf 71.57% Impervious Runoff Depth=5.35"
Tc=6.0 min CN=81 Runoff=2.49 cfs 0.180 af

Subcatchment 2S: South Yard Runoff Area=13,596 sf 0.00% Impervious Runoff Depth=0.99"
Flow Length=110" Tc=7.7 min CN=39 Runoff=0.20 cfs 0.026 af

Subcatchment 3S: Southeast Runoff Area=1,830 sf 0.00% Impervious Runoff Depth=2.30"
Tc=6.0 min CN=53 Runoff=0.11 cfs 0.008 af

Subcatchment 4S: Northeast Yard Runoff Area=3,170 sf 0.00% Impervious‘ Runoff Depth=0.99"
Tc=6.0 min  CN=39 Runoff=0.05 cfs 0.006 af

Pond 1P: Infiltration Chambers Peak Elev=14.07" Storage=2,285 cf Inflow=2.49 cfs 0.180 af
Outflow=0.45 cfs 0.180 af

Total Runoff Area = 0.831 ac Runoff Volume = 0.220 af Average Runoff Depth = 3.17"
65.22% Pervious = 0.542 ac  34.78% Impervious = 0.289 ac
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Summary for Subcatchment 1S: Roofs & Front Yard

Runoff = 249 cfs @ 12.09 hrs, Volume= 0.180 af, Depth= 5.35"
Routed to Pond 1P : Infiltration Chambers

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type I 24-hr 100 Year Storm Rainfall=7.58"

Area (sf) CN Description

* 8,000 98 Parking Lot
* 4,584 98 Roofs
5,000 39 >75% Grass cover, Good, HSG A

17,584 81 Weighted Average
5,000 28.43% Pervious Area
12,584 71.57% Impervious Area

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

6.0 Direct Entry,
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Summary for Subcatchment 2S: South Yard

Runoff = 0.20cfs @ 12.15 hrs, Volume= 0.026 af, Depth= 0.99"
Routed to nonexistent node 2P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type i 24-hr 100 Year Storm Rainfall=7.58"

Area (sf) CN Description

13,596 39 >75% Grass cover, Good, HSG A

13,596 100.00% Pervious Area

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

7.2 50 0.0100 0.12 Sheet Flow,
Grass: Short n=0.150 P2=3.44"
0.5 60 0.0130 1.84 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

7.7 110 Total
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Summary for Subcatchment 3S: Southeast

Runoff = 0.11cfs @ 12.10 hrs, Volume= 0.008 af, Depth= 2.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 100 Year Storm Rainfall=7.58"

Area (sf) CN Description

460 96 Gravel surface, HSG A
1,370 39 >75% Grass cover, Good, HSG A

1,830 53 Weighted Average
1,830 100.00% Pervious Area

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

6.0 Direct Entry,
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Summary for Subcatchment 4S: Northeast Yard

Runoff = 0.05cfs @ 12.13 hrs, Volume= 0.006 af, Depth= 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lil 24-hr 100 Year Storm Rainfall=7.58"

Area (sf) CN Description

3,170 39 >75% Grass cover, Good, HSG A

3,170 100.00% Pervious Area

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

6.0 Direct Entry,
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Summary for Pond 1P: Infiltration Chambers

Inflow Area = 0.404 ac, 71.57% Impervious, Inflow Depth = 5.35" for 100 Year Storm event
Inflow = 249 cfs @ 12.09 hrs, Volume= 0.180 af

Outflow = 0.45cfs @ 12.54 hrs, Volume= 0.180 af, Atten=82%, Lag=27.3 min
Discarded = 0.45cfs @ 12.54 hrs, Volume= 0.180 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt=0.01 hrs / 2
Peak Elev=14.07' @ 12.54 hrs Surf.Area= 1,651 sf Storage= 2,285 cf

Plug-Flow detention time= 34.4 min calculated for 0.180 af (100% of inflow)
Center-of-Mass det. time= 34.4 min ( 836.9 - 802.5)

Volume Invert Avail.Storage Storage Description
#1 11.50' 1,588 cf 13.00'W x 127.00'L x 3.00'H Prismatoid
4,953 cf Overall - 983 cf Embedded = 3,970 cf x 40.0% Voids
#2 12.50' 983 ¢f Cultec R-150XLHD x 36 Inside #1

Effective Size=29.8"W x 18.0"H => 2.65 sf x 10.25'L = 27.2 cf
Overall Size= 33.0"W x 18.5"H x 11.00'L with 0.75' Overlap
Row Length Adjustment= +0.75' x 2.65 sf x 3 rows

2,571 cf Total Available Storage

Device Routing Invert Qutlet Devices
#1  Discarded 11.50" 8.270 in/hr Exfiltration over Wetted area

Discarded OutFlow Max=0.45 cfs @ 12.54 hrs HW=14.07" (Free Discharge)
t1=Exfiltration (Exfiltration Controls 0.45 cfs)
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