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Town of Arlington Conservation Commission

c/o Mr. David Morgan, Environmental Planner + Conservation Agent
Robbins Memorial Town Hall

730 Massachusetts Avenue

Arlington, Massachusetts 02476

RE: Response to GZA Peer Review Comments
Thorndike Place Residential Development

Dear Members of the Arlington Conservation Commission,

On behalf of the Applicant, Arlington Land Realty, LLC, BSC Group, Inc. (BSC) is pleased to submit this response to
peer review comments provided by GZA GeoEnvironmental, Inc. (GZA) relative to the Thorndike Place residential
development (the Project) to be located off of Dorothy Road in the Town of Arlington. GZA'’s peer review on behalf of
the Arlington Conservation Commission was issued in a letter dated August 1, 2024. For clarity, our responses are
organized in accordance with GZA'’s letter. Each of GZA’s conclusions is followed by a response or acknowledgement
by BSC as appropriate.

Design Seasonal High-Water Table
In their August 1, 2024, letter, GZA wrote:

Therefore, we conclude that the seasonal high water table elevation of 4.0 feet used by BSC is for
“above normal” groundwater conditions and is suitable to be used for stormwater design for this
project. As noted above, GZA’s opinion on design groundwater elevation findings are consistent with
the opinion expressed by Hatch and BSC.

Note that we did not use USGS well Lexington MA-LTW-104 (which was used by MMA and Horsley)
in our analysis because that well is in a sand and gravel aquifer with a very shallow water table.
Those conditions are not present at the Site. In addition, that USGS well is more effected by individual
rainfall events than by seasonal variations of the groundwater table, which is not typical of other
USGS wells in the area.

BSC agrees with GZA’s conclusions, and no response is required.
Groundwater Mound Evaluation
In their August 1, 2024, letter, GZA wrote:

As noted above, the Required Recharge Volume is 1,638 cubic feet, but the main stormwater
infiltration system has a storage volume of 10,497 cubic feet. It is GZA’s opinion that the large main
stormwater infiltration system would need to be redesigned to allow drainage of the system within
72-hours to meet the requirements of the MassDEP Stormwater Handbook, and to account for the
impacts of groundwater mounding during storm events which result in greater than 1638 cubic feet
of stormwater runoff. The redesign should also address peak flow rates that discharge to the
stormwater outfall control system.

The five smaller (driveway) stormwater infiltration areas are planned to be 21 feet long and 14 feet
wide. Per BSC’s Stormwater Report the recharge volume during the 100-year storm event for these
systems is up to 883 cubic feet. Dividing that recharge volume by the bottom area of 294 feet results
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in a water height of 3.0 feet (or 36-inches). Using the Kv design rate of 0.27-inches per hour, it would
take 133.3 hours (i.e., 5.55 days) to drain the recharge basin. This exceeds the MassDEP Stormwater
Handbook requirement of draining within 72 hours. These smaller infiltration systems would need to
be redesigned and then a groundwater mound analysis should be performed to redesign these
stormwater management systems.

After discussing this portion of the review with GZA, we have performed revisions to address their concerns regarding
groundwater mounding for storm events that result in greater than 1,638 cubic feet of stormwater runoff. The result of
these revisions is that a smaller volume of runoff is forced to infiltrate, and the entire infiltration volume can be drained
in 72 hours. Specifically, the following revisions have been made:

« The R-Tank underground chamber systems from the townhouse driveways have been removed from the design.
The trench drains that capture runoff from these driveways have been redirected to the large infiltration system
(Infiltration System 1).

« The roof top detention system has been adjusted so that a somewhat larger area of the roof is detained and
discharged at a controlled rate to Infiltration System 1 and a smaller portion of the roof runoff is being discharged
via the rip rap apron at the southeast portion of the building.

« Infiltration System 1 has been revised to a 2.5-foot StormTrap system form the previous system height of 3-feet.
The elevation of the bottom of the system has bene raised 0.5 feet higher to elevation 6.5, and the outlet control
for this system has been revised. These revisions allow for infiltration of the required recharge and water quality
volumes but minimizes the amount of recharged stormwater during larger storm events.

= Various pipe sizes and slope have been revised to accommodate the changes detailed above.

Calculations for outlet protection sizing, post-development peak runoff rates, groundwater recharge, groundwater
mounding, and total suspended solids (TSS) removal have been performed and are attached along with the revised
Grading and Drainage Plan for the Project.

Conclusions
In their August 1, 2024, letter, GZA wrote:

GZA agrees with BSC and Hatch that the design seasonal high groundwater elevation for the
stormwater infiltrations systems should be 4.0 feet.

BSC agrees with GZA'’s conclusions, and no response is required.
In their August 1, 2024, letter, GZA wrote:

Although GZA believes the Required Recharge Volume of 1,638 cubic feet can be infiltrated into the
ground without causing excessive groundwater mounding, larger volumes of storm water runoff will
not drain within the required 72-hour period. It is GZA’s opinion that for stormwater volumes larger
than the Required Recharge Volume, the rate of groundwater infiltration will decrease significantly,
and the groundwater mound will extend into the bottom of the large main infiltration system. In GZA’s
opinion both the large main stormwater infiltration system and the smaller driveway stormwater
infiltrations systems would need to be redesigned to account for the impacts of groundwater
mounding during large storm events and to meet the MassDEP Stormwater Manual’s maximum
allowable drainage standard of 72-hours.

As described above, we have revised the stormwater management system to respond to GZA’s concern. Applicable
plans and calculations are attached.
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We believe that these responses fully respond to all comments from the GZA peer review. We look forward to discussing
this project with you further at the upcoming public hearing on the project. Please feel free to contact me at (617) 896-
4386 or drinaldi@bscgroup.com should you have any questions on the information in this letter.

Sincerely,
BSC Group, Inc.

ey

Dominic Rinaldi, PE
Senior Associate
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ATTACHMENT A

THORNDIKE PLACE NOTICE OF INTENT
GRADING & DRAINAGE PLAN, SHEET C-104
REVISION 1 DATED 9/12/24
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ATTACHMENT B
OUTLET PROTECTION SIZING CALCULATIONS

803 Summer Street, Third Floor / Boston, MA 02127 / 617-896-4300



OUTLET PROTECTION SIZING

~1BSC GROUP

Project No.  23407.02 Calc By EAD
Subject Outlet Protection Sizing Calcs Date 9/5/2024
Location Arlington, MA Checked by DRR
Date 9/5/2024
FES-1 Q=Design Discharge, (ft"3/s) = 7.1 cfs
D=Culvert Diameter, (ft) = 1.50 ft

TW=Tailwater Depth, (ft)

Riprap Rock Sizing

Q 14/3[ D
=020 ——
Dso: [W] [TW

]

0.6 ft, (0.4xD for unknow tailwater, or enter known tailwater)
(Tailwater depth is to be limited to between 0.4D and 1.0D)

g=32.2 fps
Dso = median rock size, ft

Dso= 0.28 7,10} (473) 1.50 = 0.24 ft
15.64 0.60
= 2.93 inches
Table 1 : Riprap Classes and Apron Dimensions
Dso Apron Apron
Class (in) Length Depth
1 5 4D 3.5Ds0
2 6 4D 3.5D50 |Use Class 2
3 10 5D 3.3Dso
4 14 6D 2.2Dso
5 20 7D 2.0Ds0
6 22 8D 2.0Dso Riprap Rock Sizing Gradation
Apron Dimensions Given Size Size of Stone, inches
Length, L=5D = 8 ft 100 9 to 12
Depth=3.3Ds50 = 19.80 Inches 85 8 to 11
Width=3D+(2/3)L = 9.50 ft (at apron end) 50 6 to 9
15 3 to 8

Reference Note: Sizing based in accordance with HEC #14 as required by MassHighway Design Manual

Sheet 1 of 1



OUTLET PROTECTION SIZING

~1BSC GROUP

Project No.  23407.02 Calc By EAD
Subject Outlet Protection Sizing Calcs Date 9/5/2024
Location Arlington, MA Checked by DRR
Date 9/5/2024
Roof Drain Q=Design Discharge, (ft"3/s) = 2 cfs
D=Culvert Diameter, (ft) = 1.00 ft

TW=Tailwater Depth, (ft)

Riprap Rock Sizing

]

Q 14/3[ D
=020 ——
Dso: [W] [TW

0.4 ft, (0.4xD for unknow tailwater, or enter known tailwater)
(Tailwater depth is to be limited to between 0.4D and 1.0D)

g=32.2 fps
Dso = median rock size, ft

Dso= 0.28 2.00 (473) 1.00 = 0.17 ft
5.67 0.40
= 2.09 inches
Table 1 : Riprap Classes and Apron Dimensions
Dso Apron Apron
Class (in) Length Depth
1 5 4D 3.5Ds0
2 6 4D 3.5D50 |Use Class 2
3 10 5D 3.3Dso
4 14 6D 2.2Dso
5 20 7D 2.0Ds0
6 22 8D 2.0Dso Riprap Rock Sizing Gradation
Apron Dimensions Given Size Size of Stone, inches
Length, L=5D = 5 ft 100 9 to 12
Depth=3.3Ds50 = 19.80 Inches 85 8 to 11
Width=3D+(2/3)L = 6.33 ft (at apron end) 50 6 to 9
15 3 to 8

Reference Note: Sizing based in accordance with HEC #14 as required by MassHighway Design Manual

Sheet 1 of 1



BSC GROUP £

ATTACHMENT C
POST-DEVELOPMENT HYDROCAD CALCULATIONS

803 Summer Street, Third Floor / Boston, MA 02127 / 617-896-4300



BSC GROUP £

Post-development watershed modeling was updated based upon the revisions to the stormwater management system
detailed in our October 4, 2024, letter. The following tables demonstrate that there will be no increase to peak runoff
rates from the Project site for the 2, 10, 25, 50, and 100-year, 24-hour storm events:

Node 1L — Flow to Wetlands

Storm Event Pre-Development Peak Post-Development Peak Change in Peak
Discharge Rate (cfs)’ Discharge Rate (cfs) Discharge Rate (cfs)
2-Year 3.7 3.5 -0.2
10-Year 9.0 8.2 -0.8
25-Year 13.7 11.4 -2.3
50-Year 17.2 13.7 -3.5
100-Year 22.0 18.5 -3.5

Node 2L — Flow Towards Street

Storm Event Pre-Development Peak Post-Development Peak Change in Peak
Discharge Rate (cfs)’ Discharge Rate (cfs) Discharge Rate (cfs)
2-Year 0.3 0.3 0.0
10-Year 0.7 0.6 -0.1
25-Year 1.0 0.9 -0.1
50-Year 1.2 1.1 -0.1
100-Year 1.5 1.3 -0.2

Node 100L — Total Flows

Storm Event Pre-Development Peak Post-Development Peak Change in Peak
Discharge Rate (cfs)’ Discharge Rate (cfs) Discharge Rate (cfs)
2-Year 3.8 3.7 -0.1
10-Year 9.4 8.7 -0.7
25-Year 14.2 12.1 -2.1
50-Year 17.9 14.4 -3.5
100-Year 22.7 19.3 -3.4

1 Pre-development peak discharge rates taken from Stormwater Report, Thorndike Place, Dorothy

Road, Arlington, MA, prepared by BSC Group, dated November 2020, last revised September 2023.
These rates have not changed.

803 Summer Street, Third Floor / Boston, MA 02127 / 617-896-4300
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Rainfall Events Listing

Routing Diagram for 2340702-PR-2024-09
Prepared by BSC Group, Printed 9/12/2024
HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1  2-Year Type Il 24-hr Default 24.00 1 402 2
2 10-Year Type Il 24-hr Default 24.00 1 6.40 2
3 25-Year Type Il 24-hr Default 24.00 1 830 2
4 50-Year Type Il 24-hr Default 24.00 1 9.67 2
5 100-Year Type Ill 24-hr Default 24.00 1 1150 2
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Area Listing (all nodes)

Area CN Description

(sq-ft) (subcatchment-numbers)

74,444 74 >75% Grass cover, Good, HSG C (1S, 3.1S, 4.2S, 4.3S, 4.4S, 4.5S, 4.6S, 5S,
6.1S, 6S, 7S)
220 89 Gravel roads, HSG C (6.1S)
411 89 Gravel sidewalk, HSG C (3.1S)

25,811 98 Paved parking, HSG C (1S, 4.2S, 4.3S, 4.4S, 4.5S, 4.6S, 5S, 7S)

6,444 98 Paved roads w/curbs & sewers, HSG C (6.1S)
46,099 98 Roofs, HSG C (2.1S, 2S, 3S, 6S)

272 98 Unconnected pavement, HSG C (3.1S)

4,985 70 Woods, Good, HSG C (6S)

158,686 86 TOTAL AREA

2340702-PR-2024-09
Prepared by BSC Group
HydroCAD® 10.20-5b_s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 4

Printed 9/12/2024

Soil Listing (all nodes)

Area Soil Subcatchment
(sq-ft) Group Numbers

0 HSG A
0 HSGB

158,686 HSGC 18, 2.1S, 28, 3.1S, 3S, 4.25, 4.3S, 4.4S, 4.5S, 4.6S, 5S, 6.1S, 6S, 7S
0 HSG D
0 Other

158,686 TOTAL AREA
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total  Ground
(sq-ft) (sq-ft) (sq-ft) (sa-ft) (sq-ft) (sq-ft)  Cover
0 0 74,444 0 0 74,444  >75% Grass
cover, Good
0 0 220 0 0 220 Gravel roads
0 0 411 0 0 411 Gravel sidewalk
0 0 25,811 0 0 25,811  Paved parking
0 0 6,444 0 0 6,444 Paved roads
w/curbs &
sewers
0 0 46,099 0 0 46,099 Roofs
0 0 272 0 0 272 Unconnected
pavement
0 0 4,985 0 0 4,985 Woods, Good
0 0 158,686 0 0 158,686 TOTAL AREA

2340702-PR-2024-09 Type Ill 24-hr 2-Year Rainfall=4.02"

Prepared by BSC Group Printed 9/12/2024
HydroCAD® 10.20-5b_s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 6

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: CB-1 Runoff Area=22,742 sf 72.16% Impervious Runoff Depth=3.04"
Tc=6.0 min CN=91 Runoff=1.8 cfs 5,755 cf

Subcatchment2.1S: Building Runoff Area=7,811 sf 100.00% Impervious Runoff Depth=3.79"
Tc=6.0 min CN=98 Runoff=0.7 cfs 2,464 cf

Subcatchment2S: Building Roof Runoff Area=25,114 sf 100.00% Impervious Runoff Depth=3.79"
Tc=6.0 min CN=98 Runoff=2.3 cfs 7,921 cf

Subcatchment3.1S: Backyard ADs Runoff Area=8,985 sf 3.03% Impervious Runoff Depth=1.68"
Flow Length=147" Tc=10.3 min CN=75 Runoff=0.3 cfs 1,259 cf

Subcatchment3S: Townhouse Roofs Runoff Area=13,067 sf 100.00% Impervious Runoff Depth=3.79"
Tc=6.0 min CN=98 Runoff=1.2 cfs 4,122 cf

Subcatchment4.2S: Townhouse TDs Runoff Area=1,112 sf 95.68% Impervious Runoff Depth=3.67"
Tc=6.0 min CN=97 Runoff=0.1 cfs 340 cf

Subcatchment4.3S: Townhouse TDs Runoff Area=1,105 sf 97.29% Impervious Runoff Depth=3.67"
Tc=6.0 min CN=97 Runoff=0.1 cfs 338 cf

Subcatchment4.4S: Townhouse TDs Runoff Area=1,104 sf 97.46% Impervious Runoff Depth=3.67"
Tc=6.0 min CN=97 Runoff=0.1 cfs 338 cf

Subcatchment4.5S: Townhouse TDs Runoff Area=1,082 sf 98.06% Impervious Runoff Depth=3.79"
Tc=6.0 min CN=98 Runoff=0.1 cfs 341 cf

Subcatchment4.6S: Townhouse TDs Runoff Area=1,056 sf 99.24% Impervious Runoff Depth=3.79"
Tc=6.0 min CN=98 Runoff=0.1 cfs 333 cf

Subcatchment5S: TD-1 Runoff Area=5,851 sf 51.63% Impervious Runoff Depth=2.56"
Tc=6.0 min CN=86 Runoff=0.4 cfs 1,250 cf

Subcatchment6.1S: East driveway Runoff Area=12,275 sf 52.50% Impervious Runoff Depth=2.66"
Tc=6.0 min CN=87 Runoff=0.9 cfs 2,716 cf

Subcatchment6S: Bypass Towards Runoff Area=51,539 sf 0.21% Impervious Runoff Depth=1.61"
Flow Length=125"' Tc=14.0 min CN=74 Runoff=1.7 cfs 6,919 cf

Subcatchment7S: To Street Runoff Area=5,843 sf 18.07% Impervious Runoff Depth=1.90"
Tc=6.0 min CN=78 Runoff=0.3 cfs 927 cf

Pond 1P: UndergroundInfiltration System Peak Elev=7.38" Storage=6,133 cf Inflow=4.3 cfs 21,954 cf
Discarded=0.1 cfs 9,980 cf Primary=1.2 cfs 11,973 cf Outflow=1.3 cfs 21,953 cf

Pond 2P: Rooftop Detention Peak Elev=57.22" Storage=4,423 cf Inflow=2.3 cfs 7,921 cf
Outflow=0.2 cfs 7,878 cf
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Pond 3P: Rain garden Peak Elev=6.37" Storage=196 cf Inflow=0.9 cfs 2,716 cf
Discarded=0.0 cfs 411 cf Primary=0.9 cfs 2,305 cf Outflow=0.9 cfs 2,716 cf
Link 1L: Towards Wetlands Inflow=3.5 cfs 23,660 cf
Primary=3.5 cfs 23,660 cf
Link 2L: Towards Street Inflow=0.3 cfs 927 cf
Primary=0.3 cfs 927 cf
Link 100L: Total Flows Inflow=3.7 cfs 24,587 cf

Primary=3.7 cfs 24,587 cf

Total Runoff Area = 158,686 sf Runoff Volume = 35,023 cf Average Runoff Depth = 2.65"

50.45% Pervious = 80,060 sf 49.55% Impervious = 78,626 sf

2340702-PR-2024-09 Type Il 24-hr 2-Year Rainfall=4.02"

Prepared by BSC Group Printed 9/12/2024
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Summary for Subcatchment 1S: CB-1

Runoff = 1.8cfs @ 12.09 hrs, Volume= 5,755 cf, Depth= 3.04"
Routed to Pond 1P : Underground Infiltration System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 2-Year Rainfall=4.02"

Area (sf) CN  Description
16,410 98 Paved parking, HSG C
6,332 74 >75% Grass cover, Good, HSG C
22,742 91  Weighted Average
6,332 27.84% Pervious Area
16,410 72.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. Tc

Subcatchment 1S: CB-1

Hydrograph
A | e

g Typelll 24-hr
¢ | 2YearRainfall=4.02"
. H | Runoff Area=22,742 sf
|l B Runoff Volume=5755 cf
£l p o RunoffDepth=sps
2 Tc=60min
2 CN=91
111111111111111111111111111111111
111111111111111111111111111111111
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3.79"

Type lll 24-hr 2-Year Rainfall
0.00-72.00 hrs, dt= 0.01 hrs

7,921 cf, Depth

Direct Entry, Min. Tc

Hydrograph

(cfs)

Time (hours)

SCS, Weighted-CN, Time Span

4.02"

Subcatchment 2S: Building Roof

HSG C
100.00% Impervious Area

(ft/sec)

Summary for Subcatchment 2S: Building Roof

23 cfs@ 12.08 hrs, Volume

Routed to Pond 2P : Rooftop Detention
Slope Velocity Capacity Description

CN _ Description
98 Roofs
(f/ft)

Area (sf)
25,114
25,114

Tc Length
(feet)

(min)
6.0
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Runoff by SCS TR-20 method, UH
Type Ill 24-hr 2-Year Rainfall

Runoff

“““ i.n”‘mzw...mwﬁwuaﬂ.mH%HH”HHH o
“““ e EN N3
“““ N TN gZ2 N
“““ | e\
“““ SE8y=sn Ne
“““ gQEN 02O N3
“““ >=segdF N2
\\\\ T+a‘m1u‘l: B ECEEEECEREN ]
““““ Eg=E - N=
\\\\\\\ [ S O\‘Dl L o~
8525 5
| = o
v..m._.mR “““““““““ .
[~ 7 T \\nv \\\\\\\\\\\\\\\\\\\\\ <~
““““ “eS  Ns
o e N3
- TTTTTTTIITTAONOEY |2
HHHHHH”HHHHHHHHHMHHHHHHP/ :
\:

(sy0) moly

4.02"

Printed 9/12/2024

Page 9

3.79"

Type lll 24-hr 2-Year Rainfall
0.00-72.00 hrs, dt= 0.01 hrs

2,464 cf, Depth

Direct Entry, Min. Tc

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

4.02"

HSG C
100.00% Impervious Area

(ft/sec)

Subcatchment 2.1S: Building Roof-Southeast

0.7 cfs @ 12.08 hrs, Volume

Routed to Link 1L : Towards Wetlands
Slope Velocity Capacity Description

(ft/ft)

Summary for Subcatchment 2.1S: Building Roof-Southeast
98 Roofs

CN _ Description

Area (sf)
7,811
7,811

Tc Length
(feet)

(min)
6.0
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Runoff by SCS TR-20 method, UH
Type Ill 24-hr 2-Year Rainfall

Runoff
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Summary for Subcatchment 3.1S: Backyard ADs Summary for Subcatchment 3S: Townhouse Roofs
Runoff = 0.3cfs @ 12.15 hrs, Volume= 1,259 cf, Depth= 1.68" Runoff = 1.2cfs @ 12.08 hrs, Volume= 4,122 cf, Depth= 3.79"
Routed to Pond 1P : Underground Infiltration System Routed to Pond 1P : Underground Infiltration System
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 2-Year Rainfall=4.02" Type Il 24-hr 2-Year Rainfall=4.02"
Area (sf) CN  Description Area (sf) CN  Description
272 98 Unconnected pavement, HSG C 13,067 98 Roofs, HSG C
8,302 74  >75% Grass cover, Good, HSG C 13,067 100.00% Impervious Area
* 411 89 Gravel sidewalk, HSG C
8,985 75 Weighted Average Tc Length Slope Velocity Capacity Description
8,713 96.97% Pervious Area (min) _ (feet) (ft/ft)  (ft/sec) (cfs)
272 3.03% Impervious Area 6.0 Direct Entry, Min. Tc
272 100.00% Unconnected

Subcatchment 3S: Townhouse Roofs
Tc Length Slope Velocity Capacity Description
S

(min) (feet) (fuft) (ft/sec) (cfs) — Hydrogreer
9.4 50 0.0142 0.09 Sheet Flow, Lo T S S S N S R o
Grass: Dense n=0.240 P2=3.23" TS T S N S
0.9 97 0.0154 1.86 Shallow Concentrated Flow, | [ T e ll -hr
Grassed Waterway Kv= 15.0 fps | ’ R R R R Typlel"ll ?4 '7":'
103 147 Total d1 - 2-Year Rainfall=4.02"
L —qa
Subcatchment 3.1S: Backyard ADs Ruhoff Area 1113f0‘6.‘7 Sf
noff Volume=4,122 cf

Hydrograph
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Summary for Subcatchment 4.2S: Townhouse TDs Summary for Subcatchment 4.3S: Townhouse TDs
Runoff = 0.1cfs @ 12.08 hrs, Volume= 340 cf, Depth= 3.67" Runoff = 0.1cfs @ 12.08 hrs, Volume= 338 cf, Depth= 3.67"
Routed to Pond 1P : Underground Infiltration System Routed to Pond 1P : Underground Infiltration System
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 2-Year Rainfall=4.02" Type Il 24-hr 2-Year Rainfall=4.02"
Area (sf) CN  Description Area (sf) CN  Description
1,064 98 Paved parking, HSG C 1,075 98 Paved parking, HSG C
48 74 >75% Grass cover, Good, HSG C 30 74 >75% Grass cover, Good, HSG C
1,112 97 Weighted Average 1,106 97 Weighted Average
48 4.32% Pervious Area 30 2.71% Pervious Area
1,064 95.68% Impervious Area 1,075 97.29% Impervious Area
Tc Length Slope Velocity Capacity Description Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs) (min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. Tc 6.0 Direct Entry, Min. Tc
Subcatchment 4.2S: Townhouse TDs Subcatchment 4.3S: Townhouse TDs
Hydrograph Hydrograph
oo |
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Summary for Subcatchment 4.4S: Townhouse TDs Summary for Subcatchment 4.5S: Townhouse TDs
Runoff = 0.1cfs @ 12.08 hrs, Volume= 338 cf, Depth= 3.67" Runoff = 0.1cfs @ 12.08 hrs, Volume= 341 cf, Depth= 3.79"
Routed to Pond 1P : Underground Infiltration System Routed to Pond 1P : Underground Infiltration System
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 2-Year Rainfall=4.02" Type Il 24-hr 2-Year Rainfall=4.02"
Area (sf) CN  Description Area (sf) CN  Description
1,076 98 Paved parking, HSG C 1,061 98 Paved parking, HSG C
28 74 >75% Grass cover, Good, HSG C 21 74 >75% Grass cover, Good, HSG C
1,104 97  Weighted Average 1,082 98 Weighted Average
28 2.54% Pervious Area 21 1.94% Pervious Area
1,076 97.46% Impervious Area 1,061 98.06% Impervious Area
Tc Length Slope Velocity Capacity Description Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs) (min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. Tc 6.0 Direct Entry, Min. Tc
Subcatchment 4.4S: Townhouse TDs Subcatchment 4.5S: Townhouse TDs
Hydrograph Hydrograph
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Summary for Subcatchment 4.6S: Townhouse TDs Summary for Subcatchment 5S: TD-1
Runoff = 0.1cfs @ 12.08 hrs, Volume= 333 cf, Depth= 3.79" Runoff = 0.4 cfs@ 12.09 hrs, Volume= 1,250 cf, Depth= 2.56"
Routed to Pond 1P : Underground Infiltration System Routed to Pond 1P : Underground Infiltration System
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 2-Year Rainfall=4.02" Type Il 24-hr 2-Year Rainfall=4.02"
Area (sf) CN  Description Area (sf) CN  Description
1,048 98 Paved parking, HSG C 3,021 98 Paved parking, HSG C
8 74 >75% Grass cover, Good, HSG C 2,830 74 >75% Grass cover, Good, HSG C
1,056 98 Weighted Average 5,851 86 Weighted Average
8 0.76% Pervious Area 2,830 48.37% Pervious Area
1,048 99.24% Impervious Area 3,021 51.63% Impervious Area

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

6.0 Direct Entry, Min. Tc 6.0 Direct Entry, Min. Tc

Subcatchment 4.6S: Townhouse TDs Subcatchment 5S: TD-1
Hydrograph Hydrograph
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Summary for Subcatchment 6.1S: East driveway Summary for Subcatchment 6S: Bypass Towards Wetlands
Runoff = 09cfs@ 12.09 hrs, Volume= 2,716 cf, Depth= 2.66" Runoff = 1.7cfs @ 12.20 hrs, Volume= 6,919 cf, Depth= 1.61"
Routed to Pond 3P : Rain garden Routed to Link 1L : Towards Wetlands
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 2-Year Rainfall=4.02" Type Il 24-hr 2-Year Rainfall=4.02"
Area (sf) CN  Description Area (sf) CN  Description
5,611 74  >75% Grass cover, Good, HSG C 4,985 70 Woods, Good, HSG C
6,444 98 Paved roads w/curbs & sewers, HSG C 46,447 74  >75% Grass cover, Good, HSG C
220 89 Gravel roads, HSG C 107 98 Roofs, HSG C
12,275 87 Weighted Average 51,539 74  Weighted Average
5,831 47.50% Pervious Area 51,432 99.79% Pervious Area
6,444 52.50% Impervious Area 107 0.21% Impervious Area
Tc Length Slope Velocity Capacity Description Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs) (min) _ (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, 11.8 50 0.0220 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
Subcatchment 6.1S: East driveway 22 75 0.0133 0.58 Shallow Concentrated Flow,
Hyd h Woodland Kv= 5.0 fps
e 140 125 Total
oss{ Lo [
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Summary for Subcatchment 7S: To Street

Runoff = 0.3cfs @ 12.09 hrs, Volume= 927 cf, Depth= 1.90"
Routed to Link 2L : Towards Street

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 2-Year Rainfall=4.02"

Area (sf) CN  Description
1,056 98 Paved parking, HSG C
4,787 74 >75% Grass cover, Good, HSG C
5,843 78 Weighted Average
4,787 81.93% Pervious Area
1,056 18.07% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. Tc

Subcatchment 7S: To Street

Hydrograph
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Summary for Pond 1P: Underground Infiltration System

Inflow Area = 81,218 sf, 77.83% Impervious, Inflow Depth > 3.24" for 2-Year event
Inflow = 43cfs@ 12.09 hrs, Volume= 21,954 cf

Outflow = 1.3cfs @ 12.46 hrs, Volume= 21,953 cf, Atten=70%, Lag=22.6 min
Discarded = 0.1cfs@ 9.04 hrs, Volume= 9,980 cf

Primary = 1.2cfs @ 12.46 hrs, Volume= 11,973 cf

Routed to Link 1L : Towards Wetlands

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=7.38' @ 12.46 hrs Surf.Area= 8,137 sf Storage= 6,133 cf

Plug-Flow detention time=175.6 min calculated for 21,953 cf (100% of inflow)
Center-of-Mass det. time= 175.4 min ( 1,080.9 - 905.5 )

Volume Invert Avail.Storage Storage Description
#1 6.50' 17,495 cf  6.89'W x 14.06'L x 2.50'H StormTrap ST-1 Units (Irregular Shapek 84
20,343 cf Overall x 86.0% Voids
Device Routing Invert Outlet Devices
#1  Discarded 6.50" 0.520 in/hr Exfiltration over Surface area
#2  Primary 6.80' 18.0" Round Culvert

L=190.0' CPP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 6.80'/ 6.00' S=0.0042'/" Cc= 0.900

n=0.013, Flow Area=1.77 sf
#3  Device 2 6.80' 12.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#4  Device 2 8.25' 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow Max=0.1 cfs @ 9.04 hrs HW=6.53" (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.1 cfs)

Primary OutFlow Max=1.2 cfs @ 12.46 hrs HW=7.38' (Free Discharge)
2=Culvert (Barrel Controls 1.2 cfs @ 2.84 fps)
3=Orifice/Grate (Passes 1.2 cfs of 1.2 cfs potential flow)
=Sharp-Crested Rectangular Weir( Controls 0.0 cfs)
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Pond 1P: Underground Infiltration System
Hydrograph

Flow (cfs)
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Summary for Pond 2P: Rooftop Detention

Inflow Area = 25,114 sf,100.00% Impervious, Inflow Depth = 3.79" for 2-Year event
Inflow = 23 cfs@ 12.08 hrs, Volume= 7,921 cf

Outflow = 0.2cfs @ 12.96 hrs, Volume= 7,878 cf, Atten=91%, Lag=52.8 min
Primary = 0.2cfs @ 12.96 hrs, Volume= 7,878 cf

Routed to Pond 1P : Underground Infiltration System

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev=57.22' @ 12.96 hrs Surf.Area= 20,000 sf Storage= 4,423 cf

Plug-Flow detention time=374.6 min calculated for 7,878 cf (99% of inflow)
Center-of-Mass det. time= 370.8 min ( 1,122.7 - 751.9 )

Volume Invert Avail.Storage Storage Description
#1 57.00' 14,000 cf Rooftop Detention (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

57.00 20,000 0 0

57.70 20,000 14,000 14,000

Device Routing Invert OQutlet Devices

#1  Primary 8.02' 12.0" Round Roof Drain

L=16.0' CPP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 8.02'/ 7.70' S=0.0200'/" Cc= 0.900
n=0.013, Flow Area=0.79 sf
#2  Device 1 57.00' 4.0" Horiz. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.2 cfs @ 12.96 hrs HW=57.22" (Free Discharge)
1=Roof Drain (Passes 0.2 cfs of 23.3 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 0.2 cfs @ 2.26 fps)
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Pond 2P: Rooftop Detention

Hydrograph
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Summary for Pond 3P: Rain garden

Inflow Area = 12,275 sf, 52.50% Impervious, Inflow Depth = 2.66" for 2-Year event

Inflow = 0.9cfs @ 12.09 hrs, Volume= 2,716 cf

Outflow = 09cfs @ 12.09 hrs, Volume= 2,716 cf, Atten=0%, Lag= 0.3 min

Discarded = 0.0cfs@ 12.09 hrs, Volume= 411 cf

Primary = 09cfs @ 12.09 hrs, Volume= 2,305 cf

Routed to Link 1L : Towards Wetlands

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=6.37' @ 12.09 hrs Surf.Area= 384 sf Storage= 196 cf

Plug-Flow detention time=80.6 min calculated for 2,715 cf (100% of inflow)
Center-of-Mass det. time= 80.8 min ( 890.3 - 809.6 )

Volume Invert Avail.Storage _Storage Description
#1 5.60' 253 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
5.60 125 46.0 0 0 125
6.00 276 66.0 78 78 305
6.30 350 73.0 94 172 385
6.50 460 87.0 81 253 564
Device Routing Invert Outlet Devices
#1  Discarded 5.60' 0.520 in/hr Exfiltration over Surface area
#2  Primary 6.30' 22.0'long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Ecarded OutFlow Max=0.0 cfs @ 12.09 hrs HW=6.37" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.0 cfs)

Primary OutFlow Max=0.9 cfs @ 12.09 hrs HW=6.37' (Free Discharge)
2=Broad-Crested Rectangular Weir(Weir Controls 0.9 cfs @ 0.60 fps)
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Pond 3P: Rain garden
Hydrograph
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: CB-1 Runoff Area=22,742 sf 72.16% Impervious Runoff Depth=5.35"
Tc=6.0 min CN=91 Runoff=3.1 cfs 10,138 cf

Runoff Area=7,811 sf 100.00% Impervious Runoff Depth=6.16"
Tc=6.0 min CN=98 Runoff=1.1cfs 4,011 cf

Subcatchment2.1S: Building

Subcatchment2S: Building Roof Runoff Area=25,114 sf 100.00% Impervious Runoff Depth=6.16"
Tc=6.0 min CN=98 Runoff=3.6 cfs 12,895 cf

Subcatchment3.1S: Backyard ADs Runoff Area=8,985 sf 3.03% Impervious Runoff Depth=3.63"
Flow Length=147" Tc=10.3 min CN=75 Runoff=0.8 cfs 2,715 cf

Subcatchment3S: Townhouse Roofs Runoff Area=13,067 sf 100.00% Impervious Runoff Depth=6.16"
Tc=6.0 min CN=98 Runoff=1.9 cfs 6,709 cf

Subcatchment4.2S: Townhouse TDs Runoff Area=1,112 sf 95.68% Impervious Runoff Depth=6.04"
Tc=6.0 min CN=97 Runoff=0.2 cfs 560 cf

Subcatchment4.3S: Townhouse TDs Runoff Area=1,105 sf 97.29% Impervious Runoff Depth=6.04"
Tc=6.0 min CN=97 Runoff=0.2 cfs 556 cf

Subcatchment4.4S: Townhouse TDs Runoff Area=1,104 sf 97.46% Impervious Runoff Depth=6.04"
Tc=6.0 min CN=97 Runoff=0.2 cfs 556 cf

Subcatchment4.5S: Townhouse TDs Runoff Area=1,082 sf 98.06% Impervious Runoff Depth=6.16"
Tc=6.0 min CN=98 Runoff=0.2 cfs 556 cf

Subcatchment4.6S: Townhouse TDs Runoff Area=1,056 sf 99.24% Impervious Runoff Depth=6.16"
Tc=6.0 min CN=98 Runoff=0.2 cfs 542 cf

Subcatchment5S: TD-1 Runoff Area=5,851 sf 51.63% Impervious Runoff Depth=4.79"
Tc=6.0 min CN=86 Runoff=0.7 cfs 2,336 cf

Subcatchment6.1S: East driveway Runoff Area=12,275 sf 52.50% Impervious Runoff Depth=4.90"
Tc=6.0 min CN=87 Runoff=1.6 cfs 5,013 cf

Subcatchment6S: Bypass Towards Runoff Area=51,539 sf 0.21% Impervious Runoff Depth=3.52"
Flow Length=125' Tc=14.0 min CN=74 Runoff=3.8 cfs 15,135 cf

Runoff Area=5,843 sf 18.07% Impervious Runoff Depth=3.93"
Tc=6.0 min CN=78 Runoff=0.6 cfs 1,916 cf

Subcatchment7S: To Street
Pond 1P: UndergroundInfiltration System Peak Elev=7.85" Storage=9,468 cf Inflow=7.3 cfs 37,510 cf
Discarded=0.1 cfs 11,761 cf Primary=2.8 cfs 25,748 cf Outflow=2.9 cfs 37,508 cf

Peak Elev=57.36" Storage=7,258 cf Inflow=3.6 cfs 12,895 cf
Outflow=0.3 cfs 12,842 cf

Pond 2P: Rooftop Detention
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Pond 3P: Rain garden Peak Elev=6.40" Storage=208 cf Inflow=1.6 cfs 5,013 cf

Discarded=0.0 cfs 442 cf Primary=1.6 cfs 4,571 cf Outflow=1.6 cfs 5,013 cf

Link 1L: Towards Wetlands Inflow=8.2 cfs 49,465 cf
Primary=8.2 cfs 49,465 cf

Link 2L: Towards Street Inflow=0.6 cfs 1,916 cf
Primary=0.6 cfs 1,916 cf

Link 100L: Total Flows Inflow=8.7 cfs 51,381 cf
Primary=8.7 cfs 51,381 cf

Total Runoff Area = 158,686 sf Runoff Volume = 63,637 cf Average Runoff Depth = 4.81"
50.45% Pervious = 80,060 sf 49.55% Impervious = 78,626 sf
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Summary for Subcatchment 2S: Building Roof Summary for Subcatchment 3.1S: Backyard ADs
Runoff = 3.6cfs @ 12.08 hrs, Volume= 12,895 cf, Depth= 6.16" Runoff = 0.8cfs @ 12.14 hrs, Volume= 2,715 cf, Depth= 3.63"
Routed to Pond 2P : Rooftop Detention Routed to Pond 1P : Underground Infiltration System
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 10-Year Rainfall=6.40" Type Ill 24-hr 10-Year Rainfall=6.40"
Area (sf) CN  Description Area (sf) CN  Description
25,114 98 Roofs, HSG C 272 98 Unconnected pavement, HSG C
25114 100.00% Impervious Area 8,302 74 >75% Grass cover, Good, HSG C
* 411 89 Gravel sidewalk, HSG C
Tc Length Slope Velocity Capacity Description 8,985 75 Weighted Average
(min) __ (feet) (ft/ft)  (ft/sec) (cfs) 8,713 96.97% Pervious Area
6.0 Direct Entry, Min. Tc 272 3.03% Impervious Area
272 100.00% Unconnected

Subcatchment 2S: Building Roof Tc Length Slope Velocity Capacity Description
(cfs)

e (min) _(feet) _(fUft) (fUsec)

Lo - 9.4 50 00142 009 Sheet Flow,

T i Grass: Dense n=0.240 P2=3.23"
N 7 S S N S S S 1 Tun 0.9 97 0.0154 1.86 Shallow Concentrated Flow,
R Type i 24 h_'; Grassed Waterway Kv= 15.0 fps
B Q*Yeal:Ramfall-b‘-mﬂ” 103 147 Total

'Y B Runoff Area=25,114 sf
S ’  Runoff Volume=12,895 cf Subcatchment 3.1S: Backyard ADs

- ooy : Hydrograph
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0.00-72.00 hrs, dt=0.01 hrs
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Summary for Subcatchment 4.3S: Townhouse TDs Summary for Subcatchment 4.4S: Townhouse TDs
Runoff = 0.2cfs @ 12.08 hrs, Volume= 556 cf, Depth= 6.04" Runoff = 0.2cfs @ 12.08 hrs, Volume= 556 cf, Depth= 6.04"
Routed to Pond 1P : Underground Infiltration System Routed to Pond 1P : Underground Infiltration System
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 10-Year Rainfall=6.40" Type Ill 24-hr 10-Year Rainfall=6.40"
Area (sf) CN  Description Area (sf) CN  Description
1,075 98 Paved parking, HSG C 1,076 98 Paved parking, HSG C
30 74 >75% Grass cover, Good, HSG C 28 74 >75% Grass cover, Good, HSG C
1.1 gg 97 \ZN%%?tgd AyeragAe 1.1 gg 97 \zlvgl%?tgd Ayerag/]_\e
.71% Pervious Area .54% Pervious Area
1,075 97.29% Impervious Area 1,076 97.46% Impervious Area
Tc Length Slope Velocity Capacity Description Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs) (min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. Tc 6.0 Direct Entry, Min. Tc
Subcatchment 4.3S: Townhouse TDs Subcatchment 4.4S: Townhouse TDs
Hydrograph Hydrograph
o | BN
ool LT Type T 24-hr o164 S
ool @ Typelll 24-hr o1s]’ RERRERERE
el F - 10-Year Rainfall=6.40" . § R REEREEE
ol | B Runoff Area=1,105 sf ool | Runoff Area=1,104 sf
(XEE 28 IR T B T O T S T A I | gl 11 o | [(XIE 2 IR T T T O O S T A S I | gl 1 I o |
=l W Runoff Volume=556 cf =11 7 ¥@ 1 Runoff Volume=556 cf
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Summary for Subcatchment 4.5S: Townhouse TDs Summary for Subcatchment 4.6S: Townhouse TDs
Runoff = 0.2cfs @ 12.08 hrs, Volume= 556 cf, Depth= 6.16" Runoff = 0.2cfs @ 12.08 hrs, Volume= 542 cf, Depth= 6.16"
Routed to Pond 1P : Underground Infiltration System Routed to Pond 1P : Underground Infiltration System
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 10-Year Rainfall=6.40" Type Ill 24-hr 10-Year Rainfall=6.40"
Area (sf) CN  Description Area (sf) CN  Description
1,061 98 Paved parking, HSG C 1,048 98 Paved parking, HSG C
21 74 >75% Grass cover, Good, HSG C 8 74 >75% Grass cover, Good, HSG C
1,082 98 Weighted Average 1,056 98 Weighted Average
21 1.94% Pervious Area 8 0.76% Pervious Area
1,061 98.06% Impervious Area 1,048 99.24% Impervious Area
Tc Length Slope Velocity Capacity Description Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs) (min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. Tc 6.0 Direct Entry, Min. Tc
Subcatchment 4.5S: Townhouse TDs Subcatchment 4.6S: Townhouse TDs
Hydrograph Hydrograph
o ] ] S0 5 T B S B B S O O B R R B A
LR O I B T O B S B S S SO SO S S N S 018y b BT i Tl ek et Il Rl il el sy R el e
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0.01 hrs

= 4.90"
dt

-72.00 hrs,

0.00

Type lll 24-hr 10-Year Rainfall=6.40"

5,013 cf, Depth

Time Span

Direct Entry,

SCS, Weighted-CN,
(cfs)

Subcatchment 6.1S: East driveway

UH
=6.40"

Summary for Subcatchment 6.1S: East driveway
(ft/sec)

Paved roads w/curbs & sewers, HSG C

89 Gravel roads, HSG C

>75% Grass cover, Good, HSG C
87 Weighted Average

52.50% Impervious Area

47.50% Pervious Area

1.6cfs@ 12.09 hrs, Volume:
Slope Velocity Capacity Description

CN _ Description
74
(ft/ft)

-20 method
98

220
12,275
(feet)

5,611
6,444
5,831
6,444

Area (sf)

Tc Length

(min)

Routed to Pond 3P : Rain garden
6.0

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC
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Runoff by SCS TR

Type Ill 24-hr 10-Year Rainfall

Runoff

(sy0) moly
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[ Runoff

0.01 hrs
r,

C

Printed 9/12/2024

479"
851t
336

1

Y
=t

0.00-72.00 hrs, dt
Runoff Area=5
in

o

h

Type lll 24-hr 10-Year Rainfall=6.40"

2,336 cf, Depth
inoff Ve

Time Span
uno

Weighted-CN
(cfs)
Direct Entry, Min. Tc
Hydrograph

Subcatchment 5S: TD-1

SCS,
6.40"

Summary for Subcatchment 5S: TD-1

(ft/sec)

e e )

5 ,5//”’/?//////////%/,///////,////,//////&

>75% Grass cover, Good, HSG C

86 Weighted Average
51.63% Impervious Area

48.37% Pervious Area

Slope Velocity Capacity Description

0.7cfs @ 12.09 hrs, Volume
98 Paved parking, HSG C

(frft)

CN _ Description
74

-20 method, UH

(feet)

epth=4.
¢=6.0 min
CN

(it aials Bkt
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3,021
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Area (sf)
Tc Length

(min)

Routed to Pond 1P : Underground Infiltration System
6.0
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Runoff by SCS TR
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3.93"

0.00-72.00 hrs, dt=0.01 hrs

Type lll 24-hr 10-Year Rainfall=6.40"

1,916 cf, Depth

Direct Entry, Min. Tc
Hydrograph

(cfs)

SCS, Weighted-CN, Time Span
Subcatchment 7S: To Street

6.40"

Summary for Subcatchment 7S: To Street

>75% Grass cover, Good, HSG C
(ft/sec)

78 Weighted Average
18.07% Impervious Area

81.93% Pervious Area

0.6 cfs @ 12.09 hrs, Volume
Slope Velocity Capacity Description

98 Paved parking, HSG C

CN _ Description

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC

w\ﬂ\wﬂrwﬂ"\\”\ waw\,\wﬂwwm )
‘¢:ﬁk¥ﬂ:£WhPfo¢Lﬁ
R EP) Vo s it e (EEEEEEEEES
1#1(2;.0,‘%14"3‘0\,N7L‘Llr‘
1w‘L“,Ll:lim.w‘.“._nlno.‘ﬂc‘rl,lwlv‘
CELX g o

o e@Mow g
‘;:m$mﬁ%‘:m‘:T+¢:T+:
Fe<3g
TR — N« N < O S
i 8e=z2g
- oxs3%e
T e

*
)
no
|
—-a
|
|
S
|
)
1
|
_ao
|
|
Zao
|
|
.
|
i
S
i

L e A B w
O e P I 5
TR T T et e Sy R A °
I T s B S S EES GU S H £
I
e O e Iy E Q
T T e e e St R AR E
e ey [
[ T e e N R
e e
R
e e e B e e e e B e
I
i e i e B e i i Bt A Bl
I O S N S A N N N B
Tt S A Ay ek it it i Ay Bty el i
I O N N N R EO N N B
Tt S R Ry it it it i By By el i
I O Y S S S
TR T Y B A
T S O S S

0 2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

g
& =
=}
e 9%
§ SF I
o o W mv..m P | | |
> ]
I=<) = EX g I
+ n o ® < WW el
MG m_ 7__% ~ -
o0 o F-T--r-—r--m-ac-roro-
) EF2 oilone =3 N
[ 4 9, Fluds|vow 2§ R e A
oz e Qe SoNONS G :
P hy QVU,L. S~ I T~ \
o 0 g Y < P S
2 =1 = o —o ©C 3 B 3 I 5 ® 3 & 5 = 5 O
© a5 &= [ =] = S S S S S 3
o 5 o [y ©
< c ¢33 £ (s1) Moy
Q& A2 7]
N [
S < W
SEE
oY um
Lo ¢
L35 » R =}
B = e
T O < N
an ~ Py T T T
P [72] < \\T\\r\‘J,f\fwl\\”l\\\n\4” \\\\\\\\\ N
o & ° ° 4 | CfemoNnw .= o
o O N T Q5 N N~ R
< Il o i : i o N | @
- ! 1 | e 1 | &< o 1n 0 e
N. © z © IR P b | ©
IS = 9 - o L  NO RV o ©
0 0 8
-~ ) ) 14 =} T = - |
$ - £ < o | =Ll ioLtEsCO 2
. R i |
s " o S T Lo B =B D= o
! S c | (M [N n
®» g > nE |8 i A ny Sc . o
N T g N co mm T mw Soo 0 0 e
oy ~ 2 L= 89 A= 2
= © | ™S (] | (LR = l
Y 3 D, S Go o = 171_‘I‘R¢Tlm‘f‘, ““““ oo 8
8 o o6 ¥ 5 28 d ! < 3 % ! 3
2 9 13 =} 52& » For T = oo s 3
[ ® , - o 2 |
2 0 I 580 S | CE QO c= T ]
of & @ S s ] L 90> sk [ 3
c -~ T T I i
g 8 8 & S84 z | W‘”m‘uo"‘R‘” “““““ e g
5 -~ = €
35 > o c w,.mgoK e - e oo g
o o0 E &} s (239D w [ IR~ i CTmT 3
[ . = = o c . Iy~ o L N
& & i 1) 8 |38 ] , e | s
g © P4 (%) = Mv.dmm < e e T T (SN
,.Mu - I (@] T 2 o 9w 8 < ! ! ! Y
3 = ¢ 5 ; g e & el HE T CTTTTTT ©3
o § E 3 3 o |[w=un= e, S —— o mmomee R g
g g 2 3 08 g8 .. @ Sfr- I o b 38
o £ o O O oL 29 © 3l L o o i
g ¢ - 8 35 |e<s 25 - ! ” ” 2
o ® 45, = 2% (852 £ 2 T b e 2
Il o £33 & - [832 @ [ e imm---- e oo &
o 2 <€ O gTO0lo2E © £ T S . . Q
S 3 28 oy (820258 £ [ [ A L 3
Q oo i F onSde w,\mw_m % [3} | | | | Q
ol 5 = T¢o Bl ;0Tec= 883 S w® [ ERRREE— R e 8
1l = dES>~N O © &6 | =3
- (2] = Sloes|lSaRX T (4} + -+ ] | 2
g S 9F g5 285%lgRy 2% s | L R L §|z
g § £ 2t fSRel2gd a | [ . N
o §° E oo o8 2=l @ e , , ////,,/////////// b
88s E 3% T .. SEY ¢ |s EERE \\NAAAANNNNNNWNWX\E H
JO0,4 5 4 88 3IRRKIX ng 2 |0 e T C \lo
S0l @ T oox L L R N -
Sag £ s I loae =38 © |9 O Y RO \
[ =] J 9. Floasglems e ~ | ! /
o2 e QE SJasT|eds g9 Pt ”4
q ] QS |=-
$38 '8 %3 grEfes , \
R SS 3 = < egle o o < 2 I T o
Qapd o S gl N |T
<+ TS5 c ¢33 E|— - (s10) Mol
3%y E ER =
NOQT [




2340702-PR-2024-09 Type Il 24-hr 10-Year Rainfall=6.40"

Prepared by BSC Group Printed 9/12/2024
HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 47

Summary for Pond 1P: Underground Infiltration System

Inflow Area = 81,218 sf, 77.83% Impervious, Inflow Depth > 5.54" for 10-Year event
Inflow = 7.3cfs@ 12.09 hrs, Volume= 37,510 cf

Outflow = 29cfs@ 12.35 hrs, Volume= 37,508 cf, Atten=60%, Lag= 15.7 min
Discarded = 0.1cfs@ 7.20 hrs, Volume= 11,761 cf

Primary = 28cfs@ 12.35 hrs, Volume= 25,748 cf

Routed to Link 1L : Towards Wetlands

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=7.85'@ 12.35 hrs Surf.Area= 8,137 sf Storage= 9,468 cf

Plug-Flow detention time=140.1 min calculated for 37,508 cf (100% of inflow)
Center-of-Mass det. time=139.9 min ( 1,041.4-901.5)

Volume Invert Avail.Storage Storage Description
#1 6.50' 17,495 cf  6.89'W x 14.06'L x 2.50'H StormTrap ST-1 Units (Irregular Shapek 84
20,343 cf Overall x 86.0% Voids
Device Routing Invert Outlet Devices
#1  Discarded 6.50" 0.520 in/hr Exfiltration over Surface area
#2  Primary 6.80' 18.0" Round Culvert

L=190.0' CPP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 6.80'/ 6.00' S=0.0042'/" Cc= 0.900

n=0.013, Flow Area=1.77 sf
#3  Device 2 6.80' 12.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#4  Device 2 8.25' 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow Max=0.1 cfs @ 7.20 hrs HW=6.53" (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.1 cfs)

Primary OutFlow Max=2.8 cfs @ 12.35 hrs HW=7.85" (Free Discharge)
2=Culvert (Passes 2.8 cfs of 3.6 cfs potential flow)
-3=0Orifice/Grate (Orifice Controls 2.8 cfs @ 3.58 fps)
=Sharp-Crested Rectangular Weir( Controls 0.0 cfs)
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Flow (cfs)

Pond 1P: Underground Infiltration System
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Summary for Pond 2P: Rooftop Detention

Inflow Area = 25,114 sf,100.00% Impervious, Inflow Depth = 6.16" for 10-Year event
Inflow = 3.6cfs @ 12.08 hrs, Volume= 12,895 cf
Outflow = 0.3cfs @ 13.30 hrs, Volume= 12,842 cf, Atten=93%, Lag=72.7 min

Primary = 0.3cfs @ 13.30 hrs, Volume= 12,842 cf
Routed to Pond 1P : Underground Infiltration System

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.36' @ 13.30 hrs Surf.Area= 20,000 sf Storage= 7,258 cf

Plug-Flow detention time=406.8 min calculated for 12,842 cf (100% of inflow)
Center-of-Mass det. time=404.0 min ( 1,148.2-744.2)

Volume Invert Avail.Storage Storage Description
#1 57.00' 14,000 cf Rooftop Detention (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
57.00 20,000 0 0
57.70 20,000 14,000 14,000

Device Routing Invert Outlet Devices
#1  Primary 8.02' 12.0" Round Roof Drain
L=16.0' CPP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 8.02'/ 7.70' S=0.0200'/" Cc= 0.900
n=0.013, Flow Area=0.79 sf
#2  Device 1 57.00' 4.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.3 cfs @ 13.30 hrs HW=57.36"' (Free Discharge)
1=Roof Drain (Passes 0.3 cfs of 23.3 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 0.3 cfs @ 2.90 fps)
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Flow (cfs)

Pond 2P: Rooftop Detention
Hydrograph
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Summary for Pond 3P: Rain garden

Inflow Area = 12,275 sf, 52.50% Impervious, Inflow Depth = 4.90" for 10-Year event
Inflow = 1.6cfs@ 12.09 hrs, Volume= 5,013 cf

Outflow = 1.6cfs @ 12.09 hrs, Volume= 5,013 cf, Atten=0%, Lag= 0.3 min
Discarded = 0.0cfs@ 12.09 hrs, Volume= 442 cf

Primary = 1.6cfs@ 12.09 hrs, Volume= 4,571 cf

Routed to Link 1L : Towards Wetlands

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 6.40' @ 12.09 hrs Surf.Area= 402 sf Storage= 208 cf

Plug-Flow detention time=47.7 min calculated for 5,012 cf (100% of inflow)
Center-of-Mass det. time=47.9 min ( 840.3 - 792.4)

Volume Invert Avail.Storage _Storage Description
#1 5.60' 253 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sa-ft) (feet) (cubic-feet) (cubic-feet) (sa-ft)
5.60 125 46.0 0 0 125
6.00 276 66.0 78 78 305
6.30 350 73.0 94 172 385
6.50 460 87.0 81 253 564
Device Routing Invert Outlet Devices
#1  Discarded 5.60' 0.520 in/hr Exfiltration over Surface area
#2  Primary 6.30' 22.0'long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

iscarded OutFlow Max=0.0 cfs @ 12.09 hrs HW=6.40" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.0 cfs)

Primary OutFlow Max=1.6 cfs @ 12.09 hrs HW=6.40" (Free Discharge)
2=Broad-Crested Rectangular Weir(Weir Controls 1.6 cfs @ 0.73 fps)
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Pond 3P: Rain garden
Hydrograph
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for 10-Year event
0%, Lag

Type lll 24-hr 10-Year Rainfall=6.40"

1,916 cf
1,916 cf, Atten

0.01 hrs

Link 2L: Towards Street
Hydrograph

0.00-72.00 hrs, dt

Summary for Link 2L: Towards Street

5,843 sf, 18.07% Impervious, Inflow Depth = 3.93"

0.6cfs@ 12.09 hrs, Volume
0.6 cfs @ 12.09 hrs, Volume

Inflow, Time Span

Routed to Link 100L : Total Flows
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for 10-Year event
0%, Lag
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49,465 cf
49,465 cf, Atten

0.01 hrs

Link 1L: Towards Wetlands
Hydrograph

0.00-72.00 hrs, dt

Summary for Link 1L: Towards Wetlands
8.2cfs@ 12.15 hrs, Volume

152,843 sf, 50.75% Impervious, Inflow Depth = 3.88"
8.2cfs @ 12.15 hrs, Volume

Inflow, Time Span

Routed to Link 100L : Total Flows
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Summary for Link 100L: Total Flows

Inflow Area = 158,686 sf, 49.55% Impervious, Inflow Depth = 3.89" for 10-Year event

Inflow = 8.7cfs @ 12.14 hrs, Volume= 51,381 cf

Primary = 8.7cfs @ 12.14 hrs, Volume= 51,381 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt=0.01 hrs

Link 100L: Total Flows

Hydrograph
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: CB-1

Subcatchment2.1S: Building

Subcatchment2S: Building Roof

Subcatchment3.1S: Backyard ADs

Subcatchment3S: Townhouse Roofs

Subcatchment4.2S: Townhouse TDs

Subcatchment4.3S: Townhouse TDs

Subcatchment4.4S: Townhouse TDs

Subcatchment4.5S: Townhouse TDs

Subcatchment4.6S: Townhouse TDs

Subcatchment5S: TD-1

Subcatchment6.1S: East driveway

Subcatchment6S: Bypass Towards

Subcatchment7S: To Street

Pond 1P: UndergroundInfiltration System

Runoff Area=22,742 sf 72.16% Impervious Runoff Depth=7.22"
Tc=6.0 min  CN=91 Runoff=4.1 cfs 13,685 cf

Runoff Area=7,811 sf 100.00% Impervious Runoff Depth=8.06"
Tc=6.0 min CN=98 Runoff=1.5cfs 5,246 cf

Runoff Area=25,114 sf 100.00% Impervious Runoff Depth=8.06"
Tc=6.0 min CN=98 Runoff=4.7 cfs 16,868 cf

Runoff Area=8,985 sf 3.03% Impervious Runoff Depth=5.31"
Flow Length=147" Tc=10.3 min CN=75 Runoff=1.1cfs 3,978 cf

Runoff Area=13,067 sf 100.00% Impervious Runoff Depth=8.06"
Tc=6.0 min CN=98 Runoff=2.4 cfs 8,777 cf

Runoff Area=1,112 sf 95.68% Impervious Runoff Depth=7.94"
Tc=6.0 min CN=97 Runoff=0.2 cfs 736 cf

Runoff Area=1,105 sf 97.29% Impervious Runoff Depth=7.94"
Tc=6.0 min CN=97 Runoff=0.2 cfs 731 cf

Runoff Area=1,104 sf 97.46% Impervious Runoff Depth=7.94"
Tc=6.0 min CN=97 Runoff=0.2 cfs 730 cf

Runoff Area=1,082 sf 98.06% Impervious Runoff Depth=8.06"
Tc=6.0 min CN=98 Runoff=0.2 cfs 727 cf

Runoff Area=1,056 sf 99.24% Impervious Runoff Depth=8.06"
Tc=6.0 min CN=98 Runoff=0.2 cfs 709 cf

Runoff Area=5,851 sf 51.63% Impervious Runoff Depth=6.62"
Tc=6.0 min CN=86 Runoff=1.0 cfs 3,229 cf

Runoff Area=12,275 sf 52.50% Impervious Runoff Depth=6.74"
Tc=6.0 min CN=87 Runoff=2.1 cfs 6,897 cf

Runoff Area=51,539 sf 0.21% Impervious Runoff Depth=5.19"

Flow Length=125' Tc=14.0 min CN=74 Runoff=5.6 cfs 22,311 cf

Runoff Area=5,843 sf 18.07% Impervious Runoff Depth=5.67"
Tc=6.0 min CN=78 Runoff=0.9 cfs 2,760 cf

Peak Elev=8.22' Storage=12,020 cf Inflow=9.7 cfs 50,110 cf

Discarded=0.1 cfs 13,046 cf Primary=3.6 cfs 37,062 cf Outflow=3.7 cfs 50,108 cf

Pond 2P: Rooftop Detention

Peak Elev=57.48" Storage=9,608 cf Inflow=4.7 cfs 16,868 cf
Outflow=0.3 cfs 16,808 cf
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Pond 3P: Rain garden Peak Elev=6.42" Storage=217 cf Inflow=2.1 cfs 6,897 cf

Discarded=0.0 cfs 459 cf Primary=2.1 cfs 6,438 cf Outflow=2.1 cfs 6,897 cf

Link 1L: Towards Wetlands Inflow=11.4 cfs 71,057 cf
Primary=11.4 cfs 71,057 cf

Link 2L: Towards Street Inflow=0.9 cfs 2,760 cf
Primary=0.9 cfs 2,760 cf

Link 100L: Total Flows Inflow=12.1 cfs 73,817 cf
Primary=12.1 cfs 73,817 cf

Total Runoff Area = 158,686 sf Runoff Volume = 87,385 cf Average Runoff Depth = 6.61"
50.45% Pervious = 80,060 sf 49.55% Impervious = 78,626 sf
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Summary for Subcatchment 1S: CB-1

Runoff = 41cfs @ 12.08 hrs, Volume= 13,685 cf, Depth= 7.22"
Routed to Pond 1P : Underground Infiltration System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 25-Year Rainfall=8.30"

Area (sf) CN  Description

16,410 98 Paved parking, HSG C
6,332 74 >75% Grass cover, Good, HSG C

22,742 91 Weighted Average
6,332 27.84% Pervious Area
16,410 72.16% Impervious Area

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

6.0 Direct Entry, Min. Tc

Subcatchment 1S: CB-1

Hydrograph
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Summary for Subcatchment 3.1S: Backyard ADs Summary for Subcatchment 3S: Townhouse Roofs
Runoff = 1.1cfs @ 12.14 hrs, Volume= 3,978 cf, Depth= 5.31" Runoff = 24 cfs@ 12.08 hrs, Volume= 8,777 cf, Depth= 8.06"
Routed to Pond 1P : Underground Infiltration System Routed to Pond 1P : Underground Infiltration System
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 25-Year Rainfall=8.30" Type Ill 24-hr 25-Year Rainfall=8.30"
Area (sf) CN  Description Area (sf) CN  Description
272 98 Unconnected pavement, HSG C 13,067 98 Roofs, HSG C
8,302 74 >75% Grass cover, Good, HSG C 13,067 100.00% Impervious Area
* 411 89 Gravel sidewalk, HSG C
8,985 75 Weighted Average Tc Length Slope Velocity Capacity Description
8,713 96.97% Pervious Area (min) _ (feet) (ft/ft)  (ft/sec) (cfs)
272 3.03% Impervious Area 6.0 Direct Entry, Min. Tc
272 100.00% Unconnected

Subcatchment 3S: Townhouse Roofs
Tc Length Slope Velocity Capacity Description
S

(min)  (feet)  (ft/ft)  (ft/sec) (cfs) HHHHHHHHY‘d""QF‘aP‘hHH‘HHHHHH
9.4 50 0.0142 0.09 Sheet Flow, T A
Grass: Dense n=0.240 P2=3.23" R LT L T O B O N O O

0.9 97 0.0154 1.86 Shallow Concentrated Flow, R 77 R S S T R N S mao _hr

Grassed Waterway Kv= 15.0 fps B Typelil24-hr

105 147 Toml mu~~~25-YearRainfa"F8-3'!4
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Summary for Subcatchment 4.2S: Townhouse TDs

Runoff = 0.2cfs @ 12.08 hrs, Volume= 736 cf, Depth= 7.94"
Routed to Pond 1P : Underground Infiltration System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 25-Year Rainfall=8.30"

Area (sf) CN  Description
1,064 98 Paved parking, HSG C
48 74 >75% Grass cover, Good, HSG C
1,112 97  Weighted Average
48 4.32% Pervious Area
1,064 95.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. Tc

Subcatchment 4.2S: Townhouse TDs
Hydrograph
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Summary for Subcatchment 4.3S: Townhouse TDs

Runoff = 0.2cfs @ 12.08 hrs, Volume= 731 cf, Depth= 7.94"
Routed to Pond 1P : Underground Infiltration System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 25-Year Rainfall=8.30"

Area (sf) CN  Description

1,075 98 Paved parking, HSG C
30 74 >75% Grass cover, Good, HSG C

1,105 97  Weighted Average
30 2.71% Pervious Area
1,075 97.29% Impervious Area

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

6.0 Direct Entry, Min. Tc

Subcatchment 4.3S: Townhouse TDs

Hydrograph
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Summary for Subcatchment 4.4S: Townhouse TDs Summary for Subcatchment 4.5S: Townhouse TDs
Runoff = 0.2cfs @ 12.08 hrs, Volume= 730 cf, Depth= 7.94" Runoff = 0.2cfs @ 12.08 hrs, Volume= 727 cf, Depth= 8.06"
Routed to Pond 1P : Underground Infiltration System Routed to Pond 1P : Underground Infiltration System
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 25-Year Rainfall=8.30" Type Ill 24-hr 25-Year Rainfall=8.30"
Area (sf) CN  Description Area (sf) CN  Description
1,076 98 Paved parking, HSG C 1,061 98 Paved parking, HSG C
28 74 >75% Grass cover, Good, HSG C 21 74 >75% Grass cover, Good, HSG C
1,104 97  Weighted Average 1,082 98 Weighted Average
28 2.54% Pervious Area 21 1.94% Pervious Area
1,076 97.46% Impervious Area 1,061 98.06% Impervious Area
Tc Length Slope Velocity Capacity Description Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs) (min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. Tc 6.0 Direct Entry, Min. Tc
Subcatchment 4.4S: Townhouse TDs Subcatchment 4.5S: Townhouse TDs
Hydrograph Hydrograph
e S R B B A oz | N
021] P 0214 k- > IR e iy R
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Summary for Subcatchment 4.6S: Townhouse TDs Summary for Subcatchment 5S: TD-1
Runoff = 0.2cfs @ 12.08 hrs, Volume= 709 cf, Depth= 8.06" Runoff = 1.0cfs @ 12.08 hrs, Volume= 3,229 cf, Depth= 6.62"
Routed to Pond 1P : Underground Infiltration System Routed to Pond 1P : Underground Infiltration System
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 25-Year Rainfall=8.30" Type Ill 24-hr 25-Year Rainfall=8.30"
Area (sf) CN  Description Area (sf) CN  Description
1,048 98 Paved parking, HSG C 3,021 98 Paved parking, HSG C
8 74 >75% Grass cover, Good, HSG C 2,830 74 >75% Grass cover, Good, HSG C
1,056 98 Weighted Average 5,851 86 Weighted Average
8 0.76% Pervious Area 2,830 48.37% Pervious Area
1,048 99.24% Impervious Area 3,021 51.63% Impervious Area
Tc Length Slope Velocity Capacity Description Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs) (min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. Tc 6.0 Direct Entry, Min. Tc
Subcatchment 4.6S: Townhouse TDs Subcatchment 5S: TD-1
Hydrograph
L O O =TT |
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Summary for Subcatchment 6.1S: East driveway Summary for Subcatchment 6S: Bypass Towards Wetlands
Runoff = 21cfs@ 12.08 hrs, Volume= 6,897 cf, Depth= 6.74" Runoff = 5.6cfs@ 12.19 hrs, Volume= 22,311 cf, Depth= 5.19"
Routed to Pond 3P : Rain garden Routed to Link 1L : Towards Wetlands
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 25-Year Rainfall=8.30" Type Ill 24-hr 25-Year Rainfall=8.30"
Area (sf) CN  Description Area (sf) CN __ Description
5,611 74 >75% Grass cover, Good, HSG C 4,985 70 Woods, Good, HSG C
6,444 98 Paved roads w/curbs & sewers, HSG C 46,447 74  >75% Grass cover, Good, HSG C
220 89 Gravel roads, HSG C 107 98 Roofs, HSG C
12,275 87 Weighted Average 51,539 74  Weighted Average
5,831 47.50% Pervious Area 51,432 99.79% Pervious Area
6,444 52.50% Impervious Area 107 0.21% Impervious Area
Tc Length Slope Velocity Capacity Description Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs) (min) _ (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, 11.8 50 0.0220 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
Subcatchment 6.1S: East driveway 22 75 0.0133 0.58 svhaI:ijc(’:olr(lcer;tlg}ed Flow,
oodlan v= 5.0 fps
e 0000000 140 125 Total
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Summary for Subcatchment 7S: To Street

Runoff = 09cfs@ 12.09 hrs, Volume= 2,760 cf, Depth= 5.67"
Routed to Link 2L : Towards Street

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 25-Year Rainfall=8.30"

Area (sf) CN  Description
1,056 98 Paved parking, HSG C
4,787 74 >75% Grass cover, Good, HSG C
5,843 78 Weighted Average
4,787 81.93% Pervious Area
1,056 18.07% Impervious Area

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

6.0 Direct Entry, Min. Tc
Subcatchment 7S: To Street
Hydrograph
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Summary for Pond 1P: Underground Infiltration System

Inflow Area = 81,218 sf, 77.83% Impervious, Inflow Depth = 7.40" for 25-Year event
Inflow = 9.7cfs @ 12.09 hrs, Volume= 50,110 cf

Outflow = 3.7cfs @ 12.36 hrs, Volume= 50,108 cf, Atten=62%, Lag= 16.4 min
Discarded = 0.1cfs@ 5.98 hrs, Volume= 13,046 cf

Primary = 3.6cfs @ 12.36 hrs, Volume= 37,062 cf

Routed to Link 1L : Towards Wetlands

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 8.22' @ 12.36 hrs Surf.Area= 8,137 sf Storage= 12,020 cf

Plug-Flow detention time=127.6 min calculated for 50,101 cf (100% of inflow)
Center-of-Mass det. time= 127.5 min ( 1,033.4 - 905.9 )

Volume Invert Avail.Storage _Storage Description
#1 6.50' 17,495 cf  6.89'W x 14.06'L x 2.50'H StormTrap ST-1 Units (Irregular Shapek 84
20,343 cf Overall x 86.0% Voids
Device Routing Invert Outlet Devices
#1  Discarded 6.50" 0.520 in/hr Exfiltration over Surface area
#2  Primary 6.80' 18.0" Round Culvert

L=190.0' CPP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 6.80'/ 6.00' S=0.0042'/" Cc= 0.900

n=0.013, Flow Area=1.77 sf
#3  Device 2 6.80' 12.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#4  Device 2 8.25' 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow Max=0.1 cfs @ 5.98 hrs HW=6.53" (Free Discharge)

T 1=Exfiltration (Exfiltration Controls 0.1 cfs)

Primary OutFlow Max=3.6 cfs @ 12.36 hrs HW=8.22" (Free Discharge)
2=Culvert (Passes 3.6 cfs of 5.6 cfs potential flow)
-3=0Orifice/Grate (Orifice Controls 3.6 cfs @ 4.61 fps)
=Sharp-Crested Rectangular Weir( Controls 0.0 cfs)
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Pond 1P: Underground Infiltration System
Hydrograph
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Summary for Pond 2P: Rooftop Detention

Inflow Area = 25,114 sf,100.00% Impervious, Inflow Depth = 8.06" for 25-Year event
Inflow = 4.7cfs @ 12.08 hrs, Volume= 16,868 cf

Outflow = 0.3cfs @ 13.62 hrs, Volume= 16,808 cf, Atten=94%, Lag=92.1 min
Primary = 0.3cfs@ 13.62 hrs, Volume= 16,808 cf

Routed to Pond 1P : Underground Infiltration System

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.48' @ 13.62 hrs Surf.Area= 20,000 sf Storage= 9,608 cf

Plug-Flow detention time=442.0 min calculated for 16,805 cf (100% of inflow)
Center-of-Mass det. time=439.8 min ( 1,180.6 - 740.8 )

Volume Invert Avail.Storage Storage Description
#1 57.00' 14,000 cf Rooftop Detention (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
57.00 20,000 0 0
57.70 20,000 14,000 14,000
Device Routing Invert OQutlet Devices
#1  Primary 8.02' 12.0" Round Roof Drain

L=16.0' CPP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 8.02'/ 7.70' S=0.0200'/" Cc= 0.900
n=0.013, Flow Area=0.79 sf
#2  Device 1 57.00' 4.0" Horiz. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.3 cfs @ 13.62 hrs HW=57.48"' (Free Discharge)
1=Roof Drain (Passes 0.3 cfs of 23.3 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 0.3 cfs @ 3.34 fps)
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age /o age /6
Pond 2P: Rooftop Detention Summary for Pond 3P: Rain garden
Hyd h
I ?’roﬁralpl s B Inflow Area = 12,275 sf, 52.50% Impervious, Inflow Depth = 6.74" for 25-Year event
L O R O I Inflow = 21cfs @ 12.08 hrs, Volume= 6,807 cf
5] I [ 0 Primary Outflow = 21cfs@ 12.09 hrs, Volume= 6,897 cf, Atten=0%, Lag= 0.3 min
o Z . Inflow Area=25,114 sf Discarded = g.?c;sg 1209 s, Volumes ot
A - AT T T Ty A Ay =BT AQY fmary = bers - rs, vVolume= ; c
[ ‘ A ;Peak EIeV=7 8r Routed to Link 1L : Towards Wetlands
LS B [ T T R S R B B B P |l
R ’ . Storage=9,608 cf Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
AT ’ A A A A A A A A A A A T A Peak Elev=6.42' @ 12.09 hrs Surf.Area= 414 sf Storage= 217 cf
s SO IR T T O S T A N T B
) {0 % T T S R T R R R R R R A Plug-Flow detention time=36.5 min calculated for 6,896 cf (100% of inflow)
3 J ‘Z L 0 S S Center-of-Mass det. time= 36.7 min ( 820.5 - 783.8 )
= {0
2] ;é Volume Invert  Avail.Storage _Storage Description
| ié e O SO S S S U H N S #1 5.60' 253 cf Custom Stage Data (Irregular)Listed below (Recalc)
Ao o B v
{0 B
T l i Eé TR T T T R R T R T R A A R Elevation SurfArea  Perim. Inc.Store Cum.Store Wet.Area
1 1 L A///,,, T T T T O T T T T A T O H S T (feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
s U777 //////////////////////////////////////// 5.60 125 46.0 0 0 125
Wz //M_///// G 6.00 276 66.0 78 78 305
02 4 6 81012 141618202224 262830:%5[2: ?2:18:)0424446485052 54 56 58 60 62 64 66 68 70 72 ggg 228 g;g 2‘11 ;;:25 ggi
Device Routing Invert Outlet Devices
#1  Discarded 5.60' 0.520 in/hr Exfiltration over Surface area
#2  Primary 6.30' 22.0'long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Ecarded OutFlow Max=0.0 cfs @ 12.09 hrs HW=6.42" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.0 cfs)

Primary OutFlow Max=2.1 cfs @ 12.09 hrs HW=6.42" (Free Discharge)
2=Broad-Crested Rectangular Weir(Weir Controls 2.1 cfs @ 0.81 fps)
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Page 80

0.0 min

Printed 9/12/2024

for 25-Year event
0%, Lag

Type Ill 24-hr 25-Year Rainfall=8.30"

73,817 cf, Atten

73,817 cf

Link 100L: Total Flows
Hydrograph

0.00-72.00 hrs, dt= 0.01 hrs

Summary for Link 100L: Total Flows

158,686 sf, 49.55% Impervious, Inflow Depth = 5.58"

121cfs @ 12.14 hrs, Volume:
121 cfs @ 12.14 hrs, Volume

Inflow, Time Span

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC

2340702-PR-2024-09
Prepared by BSC Group

Inflow Area
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Page 79

0.0 min

Printed 9/12/2024

for 25-Year event
0%, Lag

Type Ill 24-hr 25-Year Rainfall=8.30"

2,760 cf
2,760 cf, Atten

0.01 hrs

Link 2L: Towards Street

0.00-72.00 hrs, dt

Summary for Link 2L: Towards Street

5,843 sf, 18.07% Impervious, Inflow Depth = 5.67"

09cfs@ 12.09 hrs, Volume
09cfs @ 12.09 hrs, Volume

Inflow, Time Span

Routed to Link 100L : Total Flows

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC

2340702-PR-2024-09
Prepared by BSC Group

Inflow Area
Primary outflow

Inflow
Primary

Hydrograph
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HydroCAD® 10.20-5b_s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 81

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: CB-1 Runoff Area=22,742 sf 72.16% Impervious Runoff Depth=8.58"
Tc=6.0 min CN=91 Runoff=4.8 cfs 16,254 cf

Runoff Area=7,811 sf 100.00% Impervious Runoff Depth=9.43"
Tc=6.0 min CN=98 Runoff=1.7 cfs 6,138 cf

Subcatchment2.1S: Building

Subcatchment2S: Building Roof Runoff Area=25,114 sf 100.00% Impervious Runoff Depth=9.43"
Tc=6.0 min CN=98 Runoff=5.5 cfs 19,734 cf

Subcatchment3.1S: Backyard ADs Runoff Area=8,985 sf 3.03% Impervious Runoff Depth=6.57"
Flow Length=147" Tc=10.3 min CN=75 Runoff=1.4 cfs 4,920 cf

Subcatchment3S: Townhouse Roofs Runoff Area=13,067 sf 100.00% Impervious Runoff Depth=9.43"
Tc=6.0 min CN=98 Runoff=2.9 cfs 10,268 cf

Subcatchment4.2S: Townhouse TDs Runoff Area=1,112 sf 95.68% Impervious Runoff Depth=9.31"
Tc=6.0 min CN=97 Runoff=0.2 cfs 863 cf

Subcatchment4.3S: Townhouse TDs Runoff Area=1,105 sf 97.29% Impervious Runoff Depth=9.31"
Tc=6.0 min CN=97 Runoff=0.2 cfs 857 cf

Subcatchment4.4S: Townhouse TDs Runoff Area=1,104 sf 97.46% Impervious Runoff Depth=9.31"
Tc=6.0 min CN=97 Runoff=0.2 cfs 856 cf

Subcatchment4.5S: Townhouse TDs Runoff Area=1,082 sf 98.06% Impervious Runoff Depth=9.43"
Tc=6.0 min CN=98 Runoff=0.2 cfs 850 cf

Subcatchment4.6S: Townhouse TDs Runoff Area=1,056 sf 99.24% Impervious Runoff Depth=9.43"
Tc=6.0 min CN=98 Runoff=0.2 cfs 830 cf

Subcatchment5S: TD-1 Runoff Area=5,851 sf 51.63% Impervious Runoff Depth=7.96"
Tc=6.0 min CN=86 Runoff=1.2 cfs 3,880 cf

Subcatchment6.1S: East driveway Runoff Area=12,275 sf 52.50% Impervious Runoff Depth=8.08"
Tc=6.0 min CN=87 Runoff=2.5 cfs 8,268 cf

Subcatchment6S: Bypass Towards Runoff Area=51,539 sf 0.21% Impervious Runoff Depth=6.44"
Flow Length=125' Tc=14.0 min CN=74 Runoff=6.9 cfs 27,672 cf

Runoff Area=5,843 sf 18.07% Impervious Runoff Depth=6.95"
Tc=6.0 min CN=78 Runoff=1.1 cfs 3,385 cf

Subcatchment7S: To Street
Pond 1P: UndergroundInfiltration System Peak Elev=8.42" Storage=13,421 cf Inflow=11.5 cfs 59,246 cf
Discarded=0.1 cfs 13,870 cf Primary=4.9 cfs 45,374 cf Outflow=5.0 cfs 59,244 cf

Peak Elev=57.57" Storage=11,360 cf Inflow=5.5cfs 19,734 cf
Outflow=0.3 cfs 19,668 cf

Pond 2P: Rooftop Detention

2340702-PR-2024-09 Type Il 24-hr 50-Year Rainfall=9.67"

Prepared by BSC Group Printed 9/12/2024
HydroCAD® 10.20-5b_s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 82
Pond 3P: Rain garden Peak Elev=6.43" Storage=223 cf Inflow=2.5 cfs 8,268 cf

Discarded=0.0 cfs 469 cf Primary=2.5cfs 7,799 cf Outflow=2.5 cfs 8,268 cf

Link 1L: Towards Wetlands Inflow=13.7 cfs 86,982 cf
Primary=13.7 cfs 86,982 cf

Link 2L: Towards Street Inflow=1.1 cfs 3,385 cf
Primary=1.1 cfs 3,385 cf

Link 100L: Total Flows Inflow=14.4 cfs 90,367 cf
Primary=14.4 cfs 90,367 cf

Total Runoff Area = 158,686 sf Runoff Volume = 104,774 cf Average Runoff Depth = 7.92"
50.45% Pervious = 80,060 sf 49.55% Impervious = 78,626 sf
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Summary for Subcatchment 4.3S: Townhouse TDs Summary for Subcatchment 4.4S: Townhouse TDs

Runoff = 0.2cfs @ 12.08 hrs, Volume=
Routed to Pond 1P : Underground Infiltration System

857 cf, Depth= 9.31" Runoff = 0.2cfs @ 12.08 hrs, Volume=

Routed to Pond 1P : Underground Infiltration System

856 cf, Depth= 9.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 50-Year Rainfall=9.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 50-Year Rainfall=9.67"

Time (hours)

Time (hours)

Area (sf) CN  Description Area (sf) CN  Description
1,075 98 Paved parking, HSG C 1,076 98 Paved parking, HSG C
30 74 >75% Grass cover, Good, HSG C 28 74 >75% Grass cover, Good, HSG C
1,105 97  Weighted Average 1,104 97  Weighted Average
30 2.71% Pervious Area 28 2.54% Pervious Area
1,075 97.29% Impervious Area 1,076 97.46% Impervious Area
Tc Length Slope Velocity Capacity Description Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs) (min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. Tc 6.0 Direct Entry, Min. Tc
Subcatchment 4.3S: Townhouse TDs Subcatchment 4.4S: Townhouse TDs
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Summary for Subcatchment 4.5S: Townhouse TDs Summary for Subcatchment 4.6S: Townhouse TDs
Runoff = 0.2cfs @ 12.08 hrs, Volume= 850 cf, Depth= 9.43" Runoff = 0.2cfs @ 12.08 hrs, Volume= 830 cf, Depth= 9.43"
Routed to Pond 1P : Underground Infiltration System Routed to Pond 1P : Underground Infiltration System
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 50-Year Rainfall=9.67" Type Ill 24-hr 50-Year Rainfall=9.67"
Area (sf) CN  Description Area (sf) CN  Description
1,061 98 Paved parking, HSG C 1,048 98 Paved parking, HSG C
21 74 >75% Grass cover, Good, HSG C 8 74 >75% Grass cover, Good, HSG C
1,082 98 Weighted Average 1,056 98 Weighted Average
21 1.94% Pervious Area 8 0.76% Pervious Area
1,061 98.06% Impervious Area 1,048 99.24% Impervious Area
Tc Length Slope Velocity Capacity Description Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs) (min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. Tc 6.0 Direct Entry, Min. Tc
Subcatchment 4.5S: Townhouse TDs Subcatchment 4.6S: Townhouse TDs
Hydrograph Hydrograph

ype Hll 24-hr i

SEes '50-Year Rainfall=9.67" | 5l
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Printed 9/12/2024
0.01 hrs

, dt:

8.08"

0.00-72.00 hrs

Type Ill 24-hr 50-Year Rainfall=9.67"

8,268 cf, Depth

Time Span

Direct Entry,

UH=SCS, Weighted-CN,
=9.67"
(cfs)

Summary for Subcatchment 6.1S: East driveway
(ft/sec)

Paved roads w/curbs & sewers, HSG C

89 Gravel roads, HSG C

>75% Grass cover, Good, HSG C
87 Weighted Average

52.50% Impervious Area

47.50% Pervious Area

25cfs@ 12.08 hrs, Volume
Slope Velocity Capacity Description

CN _ Description
(ft/ft)

74

-20 method
98

Type Ill 24-hr 50-Year Rainfall

Area (sf)
5,611
6,444

220
12,275
5,831
6,444
Tc Length
(feet)

(min)

Routed to Pond 3P : Rain garden
6.0

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC
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Runoff by SCS TR

Runoff

Subcatchment 6.1S: East driveway
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Printed 9/12/2024
0.01 hrs

7.96"

0.00-72.00 hrs, dt

Type Ill 24-hr 50-Year Rainfall=9.67"

3,880 cf, Depth
Time Span

-CN
Direct Entry, Min. Tc

Weighted

(cfs)

Subcatchment 5S: TD-1

SCS,

9.67"

Summary for Subcatchment 5S: TD-1

>75% Grass cover, Good, HSG C
(ft/sec)

86 Weighted Average
51.63% Impervious Area

1.2cfs @ 12.08 hrs, Volume:
48.37% Pervious Area

Routed to Pond 1P : Underground Infiltration System
Slope Velocity Capacity Description

98 Paved parking, HSG C

(frft)

CN _ Description
74

-20 method, UH

Type Ill 24-hr 50-Year Rainfall

Area (sf)

3,021

2,830

5,851

2,830

3,021
Tc Length
(feet)

(min)
6.0
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Time (hours)

0 2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

(s) moy4

Time (hours)




2340702-PR-2024-09 Type Il 24-hr 50-Year Rainfall=9.67" 2340702-PR-2024-09 Type Il 24-hr 50-Year Rainfall=9.67"

Prepared by BSC Group Printed 9/12/2024 Prepared by BSC Group Printed 9/12/2024
HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 95 HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 96
Summary for Subcatchment 6S: Bypass Towards Wetlands Summary for Subcatchment 7S: To Street
Runoff = 6.9cfs @ 12.19 hrs, Volume= 27,672 cf, Depth= 6.44" Runoff = 1.1cfs@ 12.09 hrs, Volume= 3,385 cf, Depth= 6.95"
Routed to Link 1L : Towards Wetlands Routed to Link 2L : Towards Street
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 50-Year Rainfall=9.67" Type Ill 24-hr 50-Year Rainfall=9.67"
Area (sf) CN  Description Area (sf) CN  Description
4,985 70 Woods, Good, HSG C 1,056 98 Paved parking, HSG C
46,447 74  >75% Grass cover, Good, HSG C 4,787 74 >75% Grass cover, Good, HSG C
107 98 Roofs, HSG C 5,843 78 Weighted Average
51,539 74  Weighted Average 4,787 81.93% Pervious Area
51,432 99.79% Pervious Area 1,056 18.07% Impervious Area
107 0.21% Impervious Area
Tc Length Slope Velocity Capacity Description
Tc Length Slope Velocity Capacity Description (min)  (feet) (ft/ft)  (ft/sec) (cfs)
(min) __ (feet) (ft/ft)  (ft/sec) (cfs) 6.0 Direct Entry, Min. Tc
11.8 50 0.0220 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23" Subcatchment 7S: To Street
2.2 75 0.0133 0.58 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps - fydoeww 0000000
14.0 125 Total T T T T O T T O T O S T S A B B B
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Summary for Pond 1P: Underground Infiltration System

Inflow Area = 81,218 sf, 77.83% Impervious, Inflow Depth = 8.75" for 50-Year event
Inflow = 11.5cfs @ 12.09 hrs, Volume= 59,246 cf

Outflow = 5.0cfs @ 12.31 hrs, Volume= 59,244 cf, Atten=56%, Lag= 13.2 min
Discarded = 0.1cfs@ 5.12 hrs, Volume= 13,870 cf

Primary = 49cfs @ 12.31 hrs, Volume= 45,374 cf

Routed to Link 1L : Towards Wetlands

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 8.42' @ 12.31 hrs Surf.Area= 8,137 sf Storage= 13,421 cf

Plug-Flow detention time=121.1 min calculated for 59,236 cf (100% of inflow)
Center-of-Mass det. time= 121.0 min ( 1,031.5-910.5)

Volume Invert Avail.Storage Storage Description
#1 6.50' 17,495 cf  6.89'W x 14.06'L x 2.50'H StormTrap ST-1 Units (Irregular Shapek 84
20,343 cf Overall x 86.0% Voids
Device Routing Invert Outlet Devices
#1  Discarded 6.50" 0.520 in/hr Exfiltration over Surface area
#2  Primary 6.80' 18.0" Round Culvert

L=190.0' CPP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 6.80'/ 6.00' S=0.0042'/" Cc= 0.900

n=0.013, Flow Area=1.77 sf
#3  Device 2 6.80' 12.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#4  Device 2 8.25' 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow Max=0.1 cfs @ 5.12 hrs HW=6.53" (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.1 cfs)

Primary OutFlow Max=4.9 cfs @ 12.31 hrs HW=8.42" (Free Discharge)
2=Culvert (Passes 4.9 cfs of 6.6 cfs potential flow)
-3=0Orifice/Grate (Orifice Controls 4.0 cfs @ 5.09 fps)
=Sharp-Crested Rectangular Weir(Weir Controls 0.9 cfs @ 1.34 fps)
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Pond 1P: Underground Infiltration System
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Summary for Pond 2P: Rooftop Detention

Inflow Area = 25,114 sf,100.00% Impervious, Inflow Depth = 9.43" for 50-Year event
Inflow = 5.5cfs @ 12.08 hrs, Volume= 19,734 cf
Outflow = 0.3cfs @ 13.79 hrs, Volume= 19,668 cf, Atten=94%, Lag= 102.2 min

Primary = 0.3cfs@ 13.79 hrs, Volume= 19,668 cf
Routed to Pond 1P : Underground Infiltration System

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.57"@ 13.79 hrs Surf.Area= 20,000 sf Storage= 11,360 cf

Plug-Flow detention time=468.2 min calculated for 19,665 cf (100% of inflow)
Center-of-Mass det. time=466.2 min ( 1,205.2 - 739.0 )

Volume Invert Avail.Storage Storage Description
#1 57.00' 14,000 cf Rooftop Detention (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
57.00 20,000 0 0
57.70 20,000 14,000 14,000

Device Routing Invert Outlet Devices
#1  Primary 8.02' 12.0" Round Roof Drain
L=16.0' CPP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 8.02'/ 7.70' S=0.0200'/" Cc= 0.900
n=0.013, Flow Area=0.79 sf
#2  Device 1 57.00' 4.0" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.3 cfs @ 13.79 hrs HW=57.57" (Free Discharge)
1=Roof Drain (Passes 0.3 cfs of 23.4 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 0.3 cfs @ 3.63 fps)

2340702-PR-2024-09
Prepared by BSC Group

Type Ill 24-hr 50-Year Rainfall=9.67"
Printed 9/12/2024

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 100

Flow (cfs)

Pond 2P: Rooftop Detention
Hydrograph
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Summary for Pond 3P: Rain garden

Inflow Area = 12,275 sf, 52.50% Impervious, Inflow Depth = 8.08" for 50-Year event
Inflow = 25cfs @ 12.08 hrs, Volume= 8,268 cf

Outflow = 25cfs @ 12.09 hrs, Volume= 8,268 cf, Atten=0%, Lag= 0.2 min
Discarded = 0.0cfs @ 12.09 hrs, Volume= 469 cf

Primary = 25cfs@ 12.09 hrs, Volume= 7,799 cf

Routed to Link 1L : Towards Wetlands

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=6.43' @ 12.09 hrs Surf.Area= 422 sf Storage= 223 cf

Plug-Flow detention time=31.4 min calculated for 8,266 cf (100% of inflow)
Center-of-Mass det. time= 31.5 min (810.6 - 779.1)

Volume Invert Avail.Storage _Storage Description
#1 5.60' 253 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sa-ft) (feet) (cubic-feet) (cubic-feet) (sa-ft)
5.60 125 46.0 0 0 125
6.00 276 66.0 78 78 305
6.30 350 73.0 94 172 385
6.50 460 87.0 81 253 564
Device Routing Invert Outlet Devices
#1  Discarded 5.60' 0.520 in/hr Exfiltration over Surface area
#2  Primary 6.30' 22.0'long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

iscarded OutFlow Max=0.0 cfs @ 12.09 hrs HW=6.43' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.0 cfs)

Primary OutFlow Max=2.5 cfs @ 12.09 hrs HW=6.43" (Free Discharge)
2=Broad-Crested Rectangular Weir(Weir Controls 2.5 cfs @ 0.85 fps)
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Pond 3P: Rain garden
Hydrograph
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0.0 min

Printed 9/12/2024

for 50-Year event
0%, Lag

Type Ill 24-hr 50-Year Rainfall=9.67"

3,385 cf, Atten

3,385 cf
0.01 hrs

Link 2L: Towards Street
Hydrograph

0.00-72.00 hrs, dt

Summary for Link 2L: Towards Street

5,843 sf, 18.07% Impervious, Inflow Depth = 6.95"

1.1cfs@ 12.09 hrs, Volume
1.1cfs @ 12.09 hrs, Volume:

Inflow, Time Span

Routed to Link 100L : Total Flows
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0.0 min

Printed 9/12/2024

for 50-Year event
0%, Lag

Type Ill 24-hr 50-Year Rainfall=9.67"

86,982 cf
86,982 cf, Atten

0.01 hrs

Link 1L: Towards Wetlands
Hydrograph

0.00-72.00 hrs, dt

Summary for Link 1L: Towards Wetlands

152,843 sf, 50.75% Impervious, Inflow Depth = 6.83"

13.7cfs @ 12.18 hrs, Volume:
13.7cfs @ 12.18 hrs, Volume

Inflow, Time Span

Routed to Link 100L : Total Flows
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Inflow
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Summary for Link 100L: Total Flows

Inflow Area = 158,686 sf, 49.55% Impervious, Inflow Depth = 6.83" for 50-Year event
Inflow = 144 cfs @ 12.14 hrs, Volume= 90,367 cf
Primary = 14.4 cfs @ 12.14 hrs, Volume= 90,367 cf, Atten=0%, Lag=0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt=0.01 hrs

Link 100L: Total Flows
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: CB-1 Runoff Area=22,742 sf 72.16% Impervious Runoff Depth=10.39"
Tc=6.0 min  CN=91 Runoff=5.8 cfs 19,696 cf

Subcatchment2.1S: Building Runoff Area=7,811 sf 100.00% Impervious Runoff Depth=11.26"

Tc=6.0 min CN=98 Runoff=2.0 cfs 7,328 cf

Subcatchment2S: Building Roof Runoff Area=25,114 sf 100.00% Impervious Runoff Depth=11.26"
Tc=6.0 min CN=98 Runoff=6.5 cfs 23,563 cf

Subcatchment3.1S: Backyard ADs Runoff Area=8,985 sf 3.03% Impervious Runoff Depth=8.28"
Flow Length=147" Tc=10.3 min CN=75 Runoff=1.7 cfs 6,203 cf

Subcatchment3S: TownhouseRoofs  Runoff Area=13,067 sf 100.00% Impervious Runoff Depth=11.26"
Tc=6.0 min CN=98 Runoff=3.4 cfs 12,260 cf

Subcatchment4.2S: Townhouse TDs Runoff Area=1,112 sf 95.68% Impervious Runoff Depth=11.14"
Tc=6.0 min CN=97 Runoff=0.3 cfs 1,032 cf

Subcatchment4.3S: Townhouse TDs Runoff Area=1,105 sf 97.29% Impervious Runoff Depth=11.14"
Tc=6.0 min CN=97 Runoff=0.3 cfs 1,026 cf

Subcatchment4.4S: Townhouse TDs Runoff Area=1,104 sf 97.46% Impervious Runoff Depth=11.14"
Tc=6.0 min CN=97 Runoff=0.3 cfs 1,025 cf

Subcatchment4.5S: Townhouse TDs Runoff Area=1,082 sf 98.06% Impervious Runoff Depth=11.26"
Tc=6.0 min CN=98 Runoff=0.3 cfs 1,015 cf

Subcatchment4.6S: Townhouse TDs Runoff Area=1,056 sf 99.24% Impervious Runoff Depth=11.26"
Tc=6.0 min CN=98 Runoff=0.3 cfs 991 cf

Subcatchment5S: TD-1 Runoff Area=5,851 sf 51.63% Impervious Runoff Depth=9.75"
Tc=6.0 min CN=86 Runoff=1.4 cfs 4,756 cf

Subcatchment6.1S: East driveway Runoff Area=12,275 sf 52.50% Impervious Runoff Depth=9.88"
Tc=6.0 min CN=87 Runoff=3.0 cfs 10,109 cf

Subcatchment6S: Bypass Towards Runoff Area=51,539 sf 0.21% Impervious Runoff Depth=8.15"
Flow Length=125' Tc=14.0 min CN=74 Runoff=8.7 cfs 34,988 cf

Subcatchment7S: To Street Runoff Area=5,843 sf 18.07% Impervious Runoff Depth=8.69"
Tc=6.0 min CN=78 Runoff=1.3 cfs 4,233 cf

Pond 1P: UndergroundInfiltration System Peak Elev=8.61" Storage=14,744 cf Inflow=13.8 cfs 71,490 cf
Discarded=0.1 cfs 14,852 cf Primary=7.1 cfs 56,636 cf Outflow=7.2 cfs 71,488 cf

Pond 2P: Rooftop Detention Peak Elev=57.69' Storage=13,762 cf Inflow=6.5 cfs 23,563 cf
Outflow=0.3 cfs 23,488 cf
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Pond 3P: Rain garden Peak Elev=6.45" Storage=231 cf Inflow=3.0 cfs 10,109 cf

Discarded=0.0 cfs 480 cf Primary=3.0 cfs 9,630 cf Outflow=3.0 cfs 10,109 cf

Link 1L: Towards Wetlands Inflow=18.5 cfs 108,582 cf

Primary=18.5 cfs 108,582 cf

Link 2L: Towards Street Inflow=1.3 cfs 4,233 cf
Primary=1.3 cfs 4,233 cf

Link 100L: Total Flows Inflow=19.3 cfs 112,815 cf
Primary=19.3 cfs 112,815 cf

Total Runoff Area = 158,686 sf Runoff Volume = 128,224 cf Average Runoff Depth = 9.70"

50.45% Pervious = 80,060 sf 49.55% Impervious = 78,626 sf
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Summary for Subcatchment 1S: CB-1

Runoff = 5.8 cfs @ 12.08 hrs, Volume= 19,696 cf, Depth=10.39"
Routed to Pond 1P : Underground Infiltration System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=11.50"

Area (sf) CN  Description

16,410 98 Paved parking, HSG C
6,332 74 >75% Grass cover, Good, HSG C

22,742 91 Weighted Average
6,332 27.84% Pervious Area
16,410 72.16% Impervious Area

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

6.0 Direct Entry, Min. Tc

Subcatchment 1S: CB-1

Hydrograph
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B RunoffArea=22742sf
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11.26"

0.00-72.00 hrs, dt=0.01 hrs

Type Ill 24-hr 100-Year Rainfall

7,328 cf, Depth

Direct Entry, Min. Tc

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

11.50"

HSG C
100.00% Impervious Area

(ft/sec)
Subcatchment 2.1S: Building Roof-Southeast

2.0cfs @ 12.08 hrs, Volume

Routed to Link 1L : Towards Wetlands
Slope Velocity Capacity Description

98 Roofs

Summary for Subcatchment 2.1S: Building Roof-Southeast
(ft/ft)

CN _ Description

Area (sf)
7,811
7,811

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Ill 24-hr 100-Year Rainfall
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Summary for Subcatchment 3.1S: Backyard ADs

Runoff = 1.7cfs @ 12.14 hrs, Volume= 6,203 cf, Depth= 8.28"
Routed to Pond 1P : Underground Infiltration System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 100-Year Rainfall=11.50"

Area (sf) CN  Description
272 98 Unconnected pavement, HSG C
8,302 74  >75% Grass cover, Good, HSG C

* 411 89 Gravel sidewalk, HSG C
8,985 75 Weighted Average
8,713 96.97% Pervious Area
272 3.03% Impervious Area
272 100.00% Unconnected

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

9.4 50 0.0142 0.09 Sheet Flow,
Grass: Dense n=0.240 P2=3.23"
Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

0.9 97 0.0154 1.86

10.3 147 Total

Subcatchment 3.1S: Backyard ADs

Hydrograph
B ] e
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Summary for Subcatchment 3S: Townhouse Roofs

Runoff = 3.4 cfs@ 12.08 hrs, Volume= 12,260 cf, Depth=11.26"
Routed to Pond 1P : Underground Infiltration System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=11.50"

Area (sf) CN  Description

13,067 98 Roofs, HSG C

13,067 100.00% Impervious Area

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

6.0 Direct Entry, Min. Tc

Subcatchment 3S: Townhouse Roofs

Hydrograph
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0.01 hrs

-72.00 hrs,

0.00

Type Ill 24-hr 100-Year Rainfall

1,032 cf, Depth

Time Span

SCS, Weighted-CN,
(cfs)
Direct Entry, Min. Tc
Hydrograph

11.50"
Subcatchment 4.2S: Townhouse TDs

UH

>75% Grass cover, Good, HSG C
(ft/sec)

97 Weighted Average
95.68% Impervious Area

Summary for Subcatchment 4.2S: Townhouse TDs
4.32% Pervious Area

Slope Velocity Capacity Description

0.3cfs @ 12.08 hrs, Volume

Routed to Pond 1P : Underground Infiltration System
98 Paved parking, HSG C

(frft)

CN _ Description
74

-20 method

Type Ill 24-hr 100-Year Rainfall

Area (sf)

1,064

48

1,112

48

1,064
Tc Length
(feet)

(min)
6.0
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Printed 9/12/2024
0.01 hrs

=11.26"
dt=

-72.00 hrs,

0.00

Type Ill 24-hr 100-Year Rainfall

1,015 cf, Depth
Time Span

SCS, Weighted-CN,
(cfs)
Direct Entry, Min. Tc
Hydrograph

11.50"

UH
Subcatchment 4.5S: Townhouse TDs

>75% Grass cover, Good, HSG C
(ft/sec)

98 Weighted Average
98.06% Impervious Area

Summary for Subcatchment 4.5S: Townhouse TDs
1.94% Pervious Area

0.3cfs @ 12.08 hrs, Volume
Slope Velocity Capacity Description

98 Paved parking, HSG C
(ft/ft)

CN _ Description
74

-20 method

21
21

(feet)

1,061
1,082
1,061

Area (sf)
Tc Length

(min)

Routed to Pond 1P : Underground Infiltration System
6.0

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC

2340702-PR-2024-09
Prepared by BSC Group
Runoff by SCS TR

Type Ill 24-hr 100-Year Rainfall

Runoff
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Printed 9/12/2024
0.01 hrs

11.14"
dt=

24

-72.00 hrs,

0.00

Type Ill 24-hr 100-Year Rainfall

1,025 cf, Depth

Time Span

SCS, Weighted-CN,
(cfs)
Direct Entry, Min. Tc
Hydrograph

11.50"
Subcatchment 4.4S: Townhouse TDs

UH

>75% Grass cover, Good, HSG C
(ft/sec)

97 Weighted Average
97.46% Impervious Area

Summary for Subcatchment 4.4S: Townhouse TDs
2.54% Pervious Area

Slope Velocity Capacity Description

0.3cfs @ 12.08 hrs, Volume
98 Paved parking, HSG C

(frft)

CN _ Description
74

-20 method

28
28

(feet)

R
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Time (hours)
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104
025 cf

-

|

fall=1

-

TR gy I N I

ain

“Runoff Area=1

-

Time (hours)

SRR IR TIIRN

1,076
1,104
1,076

Area (sf)
Tc Length

(min)

Routed to Pond 1P : Underground Infiltration System
6.0
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Type Ill 24-hr 100-Year Rainfall

Runoff
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= 9.75"
dt=0.01 hrs

-72.00 hrs,

0.00

Type Ill 24-hr 100-Year Rainfall

4,756 cf, Depth

Time Span

Weighted-CN,
(cfs)
Direct Entry, Min. Tc
Hydrograph

Subcatchment 5S: TD-1

=SCS,
11.50"

Summary for Subcatchment 5S: TD-1

Grass cover, Good, HSG C

UH
86 Weighted Average

51.63% Impervious Area
(ft/sec)

48.37% Pervious Area

1.4 cfs @ 12.08 hrs, Volume:
>75%

Routed to Pond 1P : Underground Infiltration System
Slope Velocity Capacity Description

CN _ Description
98 Paved parking, HSG C

(frft)

-20 method
74

Type Ill 24-hr 100-Year Rainfall
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Summary for Subcatchment 6.1S: East driveway Summary for Subcatchment 6S: Bypass Towards Wetlands
Runoff = 3.0cfs @ 12.08 hrs, Volume= 10,109 cf, Depth= 9.88" Runoff = 8.7cfs @ 12.18 hrs, Volume= 34,988 cf, Depth= 8.15"
Routed to Pond 3P : Rain garden Routed to Link 1L : Towards Wetlands
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 100-Year Rainfall=11.50" Type Il 24-hr 100-Year Rainfall=11.50"
Area (sf) CN  Description Area (sf) CN  Description
5,611 74  >75% Grass cover, Good, HSG C 4,985 70 Woods, Good, HSG C
6,444 98 Paved roads w/curbs & sewers, HSG C 46,447 74  >75% Grass cover, Good, HSG C
220 89 Gravel roads, HSG C 107 98 Roofs, HSG C
12,275 87 Weighted Average 51,539 74  Weighted Average
5,831 47.50% Pervious Area 51,432 99.79% Pervious Area
6,444 52.50% Impervious Area 107 0.21% Impervious Area
Tc Length Slope Velocity Capacity Description Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs) (min) _ (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, 11.8 50 0.0220 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
Subcatchment 6.1S: East driveway 22 75 0.0133 0.58 Shallow Concentrated Flow,
Hyd h Woodland Kv= 5.0 fps
e 140 125 Total
T O O U O RO O
] R ... (Breer) Subcatchment 6S: Bypass Towards Wetlands
T B aayes RYpe 24y
- infall=11.50" e
EEEE RN 100 Year R‘f""‘ ?“ 11.50° Rl e
11111111111111111111Run0ﬁA1rea;=12,2751$f S O I v T O S S U S I S
¢ Runoff Volume=10,109 cf R T e e 2
g ) : || Runoff Depth=9.88" N I 100-Year Rainfall=11.50" |
z iiii?iiiiiiiiiiiiiiiii??iiifcgé_b,}n‘in? L N I | | Runoff Area=51,539 sf
* I % T R A A Lo | J 17T T Runoff Volume=34,988 cf |
R R U O U A R ] 7 Lo S S L pianaff Denth=8 15"
1—111111111111111111111 L < ! ror
AR (R A A A A A A A Lo 3 |
111111111111111111111 Lo = i P
111111111111111111111 L
] : P
0 2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 i i i i
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Runoff = 1.3cfs @ 12.09 hrs, Volume=

Summary for Subcatchment 7S: To Street

4,233 cf, Depth= 8.69"

Routed to Link 2L : Towards Street

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 100-Year Rainfall=11.50"

Area (sf) CN  Description

1,056 98 Paved parking, HSG C
4,787 74 >75% Grass cover, Good, HSG C

5,843 78 Weighted Average
4,787 81.93% Pervious Area
1,056 18.07% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

Flow (cfs)

6.0 Direct Entry, Min. Tc

Subcatchment 7S: To Street

Hydrograph
RERRERERERERRRRRRE R RN
G R Typell 24-hr
¢ 100-YearRainfall=11.50"

A1 ¢ Runoff Area=5,843 sf |
iiiiiiiiiiiiiiiiiRurio]ﬁi\loildnhé#iZBi%bf
P RunoffDepth=g69"
2 Tc=60min
R e
g
iiiiiiiiiiiiiiiiiiiiiii i
R

ol
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Time (hours)
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Summary for Pond 1P: Underground Infiltration System

Inflow Area = 81,218 sf, 77.83% Impervious, Inflow Depth =10.56" for 100-Year event
Inflow = 13.8cfs @ 12.09 hrs, Volume= 71,490 cf

Outflow = 7.2cfs @ 12.24 hrs, Volume= 71,488 cf, Atten=48%, Lag= 9.4 min
Discarded = 0.1cfs@ 4.26 hrs, Volume= 14,852 cf

Primary = 71 cfs@ 12.24 hrs, Volume= 56,636 cf

Routed to Link 1L : Towards Wetlands

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 8.61'@ 12.24 hrs Surf.Area= 8,137 sf Storage= 14,744 cf

Plug-Flow detention time=113.7 min calculated for 71,478 cf (100% of inflow)
Center-of-Mass det. time=113.6 min ( 1,031.2-917.6 )

Volume Invert Avail.Storage Storage Description
#1 6.50' 17,495 cf  6.89'W x 14.06'L x 2.50'H StormTrap ST-1 Units (Irregular Shapek 84
20,343 cf Overall x 86.0% Voids
Device Routing Invert Outlet Devices
#1  Discarded 6.50" 0.520 in/hr Exfiltration over Surface area
#2  Primary 6.80' 18.0" Round Culvert

L=190.0' CPP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 6.80'/ 6.00' S=0.0042'/" Cc= 0.900

n=0.013, Flow Area=1.77 sf
#3  Device 2 6.80' 12.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#4  Device 2 8.25' 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow Max=0.1 cfs @ 4.26 hrs HW=6.53" (Free Discharge)

T 1=Exfiltration (Exfiltration Controls 0.1 cfs)

Primary OutFlow Max=7.1 cfs @ 12.24 hrs HW=8.61" (Free Discharge)
2=Culvert (Passes 7.1 cfs of 7.3 cfs potential flow)
3=0Orifice/Grate (Orifice Controls 4.3 cfs @ 5.50 fps)
=Sharp-Crested Rectangular Weir(Weir Controls 2.7 cfs @ 1.95 fps)
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Pond 1P: Underground Infiltration System
Hydrograph

I Inflow

[ZJ Outflow
M Discarded
[ Primary

Flow (cfs)

Pors 4 72777,

ol
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Summary for Pond 2P: Rooftop Detention

Inflow Area = 25,114 sf,100.00% Impervious, Inflow Depth =11.26" for 100-Year event
Inflow = 6.5cfs @ 12.08 hrs, Volume= 23,563 cf

Outflow = 0.3cfs @ 13.96 hrs, Volume= 23,488 cf, Atten=95%, Lag= 112.7 min
Primary = 0.3cfs@ 13.96 hrs, Volume= 23,488 cf

Routed to Pond 1P : Underground Infiltration System

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev=57.69' @ 13.96 hrs Surf.Area= 20,000 sf Storage= 13,762 cf

Plug-Flow detention time=503.0 min calculated for 23,485 cf (100% of inflow)
Center-of-Mass det. time=501.1 min ( 1,238.3 - 737.2)

Volume Invert Avail.Storage Storage Description
#1 57.00' 14,000 cf Rooftop Detention (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
57.00 20,000 0 0
57.70 20,000 14,000 14,000
Device Routing Invert OQutlet Devices
#1  Primary 8.02' 12.0" Round Roof Drain

L=16.0' CPP, mitered to conform to fill, Ke=0.700
Inlet / Outlet Invert= 8.02'/ 7.70' S=0.0200'/" Cc= 0.900
n=0.013, Flow Area=0.79 sf
#2  Device 1 57.00' 4.0" Horiz. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.3 cfs @ 13.96 hrs HW=57.69' (Free Discharge)
1=Roof Drain (Passes 0.3 cfs of 23.4 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 0.3 cfs @ 3.99 fps)




2340702-PR-2024-09 Type Il 24-hr 100-Year Rainfall=11.50" 2340702-PR-2024-09 Type Il 24-hr 100-Year Rainfall=11.50"

Prepared by BSC Group Printed 9/12/2024 Prepared by BSC Group Printed 9/12/2024
HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 125 HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC Page 126
Pond 2P: Rooftop Detention Summary for Pond 3P: Rain garden
Hydrograph
O Inflow Area = 12,275 sf, 52.50% Impervious, Inflow Depth = 9.88" for 100-Year event
S Inflow = 30cfs@ 12.08 hrs, Volume= 10,109 of
a I Z) 0 D Primary Outflow = 3.0cfs @ 12.09 hrs, Volume= 10,109 cf, Atten=0%, Lag= 0.2 min
j ’ it Uinflow Area=25,114 sf - Discarded = 00cfs @ 12.09 hrs, Volume= 480 cf
N U e A s A Primary = 3.0cfs@ 12.09 hrs, Volume= 9,630 cf
i I a PeakE|eV=5769' Routed to Link 1L : Towards Wetlands
41 ®  Storage=13762cf Routing by Stor-Ind mefhod, Time Span= 0.00-72.00 hs,di= 0.0 rs
p fHﬂHf+++%f%#*Hf+%*%*Hf+folff%fHﬂHf%fl"l"lf—l——lf%f Peak Elev=6.45'@ 12.09 hrs Surf.Area= 432 sf Storage= 231 cf
z o4
g ¢ {0 % R R R I A R R A A A A R R A Plug-Flow detention time=26.5 min calculated for 10,108 cf (100% of inflow)
H 1770 é e e e A A R Center-of-Mass det. time=26.6 min ( 800.6 - 774.0 )
N O T T T T T T T O T R S S A B A R R
*w*v*""vvr*r*"ﬂvr*r*vw*rr***vvrr*rﬂvr* Volume Invert _ Avail.Storage _Storage Description
] | ié A #1 5.60' 253 cf Custom Stage Data (Irregular)Listed below (Recalc)
o0 o [
{0 Eé TR T T T R R T R T R A A R Elevation SurfArea  Perim. Inc.Store Cum.Store Wet.Area
" | R A/// ',’ T T T T O O O T R S S A T (feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
/ /////, }7,,,,////////// ////////////////////////////////////// 5.60 125 46.0 0 0 125
ol . 2222727777777 27277777777 77777 6.00 276 66.0 78 78 305
02 46 810 12 1416 18202224 262830%[2: ?ﬁ:“l&r:)0424446485052 54 56 58 60 62 64 66 68 70 72 6.30 350 73.0 94 172 385
6.50 460 87.0 81 253 564
Device Routing Invert Outlet Devices
#1  Discarded 5.60' 0.520 in/hr Exfiltration over Surface area
#2  Primary 6.30' 22.0'long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Ecarded OutFlow Max=0.0 cfs @ 12.09 hrs HW=6.45" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.0 cfs)

Primary OutFlow Max=3.0 cfs @ 12.09 hrs HW=6.45" (Free Discharge)
2=Broad-Crested Rectangular Weir(Weir Controls 3.0 cfs @ 0.91 fps)
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11.50"

Printed 9/12/2024

Page 130
0.0 min

for 100-Year event
0%, Lag

Type Ill 24-hr 100-Year Rainfall
112,815 cf, Atten

112,815 cf

Link 100L: Total Flows
Hydrograph

0.00-72.00 hrs, dt= 0.01 hrs

Summary for Link 100L: Total Flows

158,686 sf, 49.55% Impervious, Inflow Depth = 8.53"
19.3cfs @ 12.18 hrs, Volume:
19.3cfs @ 12.18 hrs, Volume:

Inflow, Time Span

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC

2340702-PR-2024-09
Prepared by BSC Group

Inflow Area
Primary outflow

Inflow
Primary

Time (hours)
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11.50"
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Page 129

0.0 min

for 100-Year event
0%, Lag

Type Ill 24-hr 100-Year Rainfall

4,233 cf
4,233 cf, Atten

0.01 hrs

Link 2L: Towards Street

0.00-72.00 hrs, dt

Summary for Link 2L: Towards Street

5,843 sf, 18.07% Impervious, Inflow Depth = 8.69"

1.3cfs@ 12.09 hrs, Volume
1.3cfs @ 12.09 hrs, Volume:

Inflow, Time Span

Routed to Link 100L : Total Flows

HydroCAD® 10.20-5b s/n 00904 © 2023 HydroCAD Software Solutions LLC
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Inflow Area
Primary outflow

Inflow
Primary
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ATTACHMENT D
GROUNDWATER RECHARGE CALCULATIONS

803 Summer Street, Third Floor / Boston, MA 02127 / 617-896-4300



Stormwater Report
Thorndike Place
Arlington, MA

Revised September 2024

Required Recharge VVolume

Rv = F x Impervious Area
Where:
Rv = Recharge Volume
F=Target Depth Factor associated with each Hydrologic Soil Group
(F=0.25-inch for Soil Type C)

Impervious Area = Proposed Pavement and Rooftop area on-site

0.25in
Rv=< = )(78,626sft)=

Rv = 1,638 cf (required recharge volume)

As not all impervious surfaces are directed to an infiltration BMP, an adjusted Required VVolume must
be provided. The adjusted Required VVolume (Rva) is calculated as:

Total Imp.Area
Rva = —=TPAEL (Ry)
Imp.Area to BMP

(78,626sft
va=\——m——"""

69,6525ft) (1,638¢f) =

Rva = 1,849 cf

Storage Provided

o Underground Infiltration System = 2,099 cubic feet provided.
Rain garden not required to meet volume, but provides additional infiltration above and
beyond that required.
Refer to the HydroCAD storage table provided for more information.



Stormwater Report
Thorndike Place
Arlington, MA

Revised September 2024

Drawdown Within 72-Hours

Pond 1P
Rv = Recharge Volume, cu.ft. (see above)
K = Saturated Hydraulic Conductivity, in/hr (from Rawls Table)

Bottom Area = Area of Infiltration System Bottom, sq.ft.

Time = R—v
(K)(Bottom Area)
] 2,099 cu. ft.
Time = ( ) =
(0.043 ft/hr)(8,137sq. ft.)

Time = 6.0 hours

o 6 hours < 72 hours

Pond 3P (Rain Garden)

Rv = Recharge Volume, 172 cu.ft. (see HydroCAD)
K = Saturated Hydraulic Conductivity, in/hr (from Rawls Table)

Bottom Area = Area of Infiltration System Bottom, sq.ft.

Time = S —
(K)(Bottom Area)
] 172 cu. ft.
Time = ( ) =
(0.043 ft/hr)(125sq. ft.)

Time = 32 hours

o 32 hours < 72 hours



Elevation Surface Storage
(feet) (sg-ft) (cubic-feet)
6.5 8,137 0
6.55 8,137 350
6.6 8,137 700
6.65 8,137 1,050
6.7 8,137 1,400
6.75 8,137 1,750
6.8 8,137 2,099
6.85 8,137 2,449
6.9 8,137 2,799
6.95 8,137 3,149
7 8,137 3,499
7.05 8,137 3,849
7.1 8,137 4,199
7.15 8,137 4,549
7.2 8,137 4,899
7.25 8,137 5,249
7.3 8,137 5,599
7.35 8,137 5,948
7.4 8,137 6,298
7.45 8,137 6,648
7.5 8,137 6,998
7.55 8,137 7,348
7.6 8,137 7,698
7.65 8,137 8,048
7.7 8,137 8,398
7.75 8,137 8,748
7.8 8,137 9,098
7.85 8,137 9,447
7.9 8,137 9,797
7.95 8,137 10,147
8 8,137 10,497
8.05 8,137 10,847
8.1 8,137 11,197
8.15 8,137 11,547
8.2 8,137 11,897
8.25 8,137 12,247
8.3 8,137 12,597
8.35 8,137 12,947
8.4 8,137 13,296
8.45 8,137 13,646
8.5 8,137 13,996
8.55 8,137 14,346
8.6 8,137 14,696
8.65 8,137 15,046
8.7 8,137 15,396
8.75 8,137 15,746
8.8 8,137 16,096
8.85 8,137 16,446
8.9 8,137 16,796
8.95 8,137 17,145
9 8,137 17,495
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ATTACHMENT E
GROUNDWATER MOUNDING CALCULATION

803 Summer Street, Third Floor / Boston, MA 02127 / 617-896-4300



Input Values
0.2580 R
0.080 Sy
5.40 K
98.420 X
20.670 y
1.000 t
5.000 hi(0)
h(max)
Ah(max)
Ground- Distance from
water center of basin
Mounding, in in x direction, in
feet feet
0
20
40
50
60
70
80
0
100
120

Disclaimer

inch/hour feet/day

Recharge (infiltration) rate (feet/day) 0.67 1.33

Specific yield, Sy (dimensionless, between 0 and 1)

Horizontal hydraulic conductivity, Kh (feet/day)* 2.00 4.00 In the repor
1/2 length of basin (x direction, in feet) (USGS SIR 21
1/2 width of basin (y direction, in feet) hours days (ft/d) is asst
duration of infiltration period (days) 36 1.50 hydraulic co

initial thickness of saturated zone (feet)

maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
maximum groundwater mounding (beneath center of basin at end of infiltration period)

Re-Calculate Now

2.500

2.000

1.500

1.000

0.500

0.000

Groundwater Mounding, in feet
t
2IO 4IO 6IO 8IO 1(I)O 120 1210




This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration
basin is made available to the general public as a convenience for those wishing to replicate values
documented in the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath
hypothetical stormwater infiltration basins" or to calculate values based on user-specified site conditions.
Any changes made to the spreadsheet (other than values identified as user-specified) after transmission
from the USGS could have unintended, undesirable consequences. These consequences could include, but
may not be limited to: erroneous output, numerical instabilities, and violations of underlying assumptions
that are inherent in results presented in the accompanying USGS published report. The USGS assumes no
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.



Recharge/Infiltration Rate (ft/day) = [Required Recharge Volume (cft)/Bottom Recharge System (sft)]/Duration (day)

Required Recharge Volume 2,099 cft
Bottom Recharge System 8,137 sft
Duration 1 day
Recharge/Infiltration Rate 0.2580 ft/day

Horizontal Hydraulic Conductivity (ft/day) = [Rawls Rate (in/hr) * (1ft/12in) * (24hr/1day)] * 10
Rawls Rate (silt loam) 0.27 in/hr

Horizontal Hydraulic Conductivity 5.40 ft/day
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Water Quality Volume Calculation

Vwg = (Dwo/12 inches/foot) * (Aime square feet)
Vwo = Required Water Quality Volume (in cubic feet)

Dwo = Water Quality Depth: 0.5-inch
Aumve = Total Impervious Area (in acres) used for driveways, parking, etc.

Underground Infiltration Systems and Bio-Retention Areas

Amvp = 32,527 Sth
Vwao = (0.5 inches/12 inches/foot) * (32,527 sq.ft.)

Vwo = 1,355 cubic feet (required volume), provided volume = 2,099 cubic feet in Underground
Infiltration System (refer to the HydroCAD storage tables provided in groundwater recharge
section). Additional water quality volume provided in rain garden above and beyond the water
quality volume required.



TSS Removal Calculation Worksheet a _
Location: Thorndike Place, Arlington, MA BSC GROUP
Project: 23407.02 Prepared By: E. Derrig

Date: 9/12/2024

AREA 1-CB-1
Total Impervious Area, Acres= 0.377
A B C D E
TSS Removal Starting TSS Amount Remaining Load
BMP Rate Load* Removed (BxC) (C-D)
Deep Sump and Hooded
Catchbasins 0.25 1.00 0.25 0.75
Hydrodynamic Separator 0.7 0.75 0.53 0.23
Infiltration Basin 0.8 0.23 0.18 0.05
TSS Removal = 0.96
AREA 2 - TD-1
Total Impervious Area, Acres= 0.069
A B C D E
TSS Removal Starting TSS Amount Remaining Load
BMP Rate Load* Removed (BxC) (C-D)
Hydrodynamic Separator 0.7 1.00 0.70 0.30
Infiltration Basin 0.8 0.30 0.24 0.06
TSS Removal =| 0.94
AREA 3 - TD-2-6
Total Impervious Area, Acres= 0.122
A B C D E
TSS Removal Starting TSS Amount Remaining Load
BMP Rate Load* Removed (BxC) (C-D)
Infiltration Basin 0.8 1.00 0.80 0.20
TSS Removal = 0.80
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AREA 4 - Bypass to Street

Total Impervious Area, Acres= 0.024

A B C D E
TSS Removal Starting TSS Amount Remaining Load
BMP Rate Load* Removed (BxC) (C-D)
1.00
TSS Removal =
AREA 5 - East Driveway
Total Impervious Area, Acres= 0.148
A B C D E
TSS Removal Starting TSS Amount Remaining Load
BMP Rate Load* Removed (BxC) (C-D)
Rain Garden 0.8 1.00 0.80 0.20
TSS Removal = 0.80
Weighted Annual Average TSS Removal Rate
[TSS Removal-1 (Area-1) + TSS Revoval-2 (Area-2)+ ....] / [Area-1 + Area-2 + ...] = 0.87
Project Site TSS Removal = 0.87
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