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STORMWATER MANAGEMENT REPORT
~ AND | |
_HYDROLOGIC ANALYSIS

Proposed Site Plan - Cumberland Farms
2904 & 2914 Acushnet Ave, New Bedford, Massachusetts

Project Summary | T
The project area associated with this project is bordered by Acushnet Avenue to
the West of the site, commercial abutters to the North and South, and a new
residential subdivision to the East of the site in New Bedford, Massachusetts.
The parcel is situated in the Mixed Use Business (MUB) District. The total parcel
area is approximately 98,041 S.F.

The applicant is seeking permission to construct a 5,275 S.F convenience store
with a gas station and 2,640 S.F. car wash that includes a bituminous pavement
parking lot containing a total of 50 spaces with associated grading. Stormwater
associated with the development will be controlled via deep-sump hooded catch
basins, water quality units and a cultec subsurface recharge drainage system.

Methodology ... . . o 0
Drainage computations were performed using the Natural Resources
Conservation Services (NRCS) TR-20 method and HydroCAD® Drainage
Calculation Software. Sketches of the existing and proposed watershed areas,
HydroCAD® Report, and copies of the calculation sheets are included as
appendices to this report.

‘Existing Conditions o o _ o

The soils underlying the site are identified in the Soil Survey of Bristol County.
The Site soils are classified as Paxton Fine Sandy Loam. Paxton soils are well
suited to cultivate crops, hay and improved pasture. Paxton soils have a high
water capacity and are well suited for intensive agriculture and woodland

production.

Proposed Conditions/Stormwater Management Overview
Under proposed conditions, roof drains will collect and direct roof runoff and
ranoff from the canopy above the gas station area to a subsurface recharge
system which, in large storm events, will overflow to a drain manhole and will
ultimately tie into the city drainage system. Runoff from the parking areas and
grassed area will be collected by two deep sump catch basins which flows to a
Contech CDS Water Quality Unit before ultimately flowing to the city drainage
system.



The design of the stormwater system was designed for the post-development
conditions to handle all storms’ peak discharges and runoff volume to include the
2, 10, 25 and 100-year storm events. The site drainage system was designed in
consideration of the structural standards and techniques of the Best
Management Practices (BMP) and Low Impact Development (LID) outlined in the
“Stormwater Management Handbook”.

The results of site drainage calculations are presented in the following Tables.
The results are based upon evaluation of Pre-development conditions and the
design of proposed surface and subsurface drainage systems for the Post-
development condition. These results show the Post-Development offsite
volume and runoff rates are reduced to less than the Pre-development
conditions, thus meeting the BMP guidelines for this site development.

Frequency Storm |. 2-Year 10-Year 25-Year 100-Year
Pre-Development 2.18 4.27 5.56 7.91
Post-Development 0.80 1.54 1.99 2.81

Table 2 - Comparison of
Pre- versus Post-Development Offsite Runoff Volume, af

Frequency Storm |-~ 2-Year 10-Year 25-Year 100-Year
Pre-Development 0.220 0.413 0.534 0.758
Post-Development 0.071 0.133 0.171 0.241

Groundwater recharge is a factor in the design of the subsurface drainage
system. Table-3 below presents the minimum recharge required and the
proposed recharge of stormwater based upon the BMP methods of the
“Stormwater Management Handbook”. The proposed recharge quantities meet
or exceed the required minimum recharges.

~hle Y= 20e : arde z O L)

Re ad Re A .10 s R
] L} 4 L} L <l L L] s L)

" Required‘Recharge . Proposed Recharge
1.51 Acres x 0.10"/12
= 0.0125AF 11,006 CF = 0.253 AF
=548 CF
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‘Tot_al_Suspended Solids Removal

In accordance with the guidelines of the Stormwater Management Policy, the
Total Suspended Solids (TSS) Removal exceeds the minimum 80% requirement.
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Prepared by Farland Corporation, Inc. Printed 4/3/2019
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Summary for Subcatchment S-1: Roof Runoff

Runoff 0.09cfs @ 12.08 hrs, Volume= 0.007 af, Depth= 0.79"

Runoff by TS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 1 Inch Rainfall=1.00"

Area (sf) CN Description

* 4,327 98 Rooftop
4 327 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ftft)  (ftfsec) (cfs)
6.0 Direct Entry, Minimum Tc

Subcatchment $-1: Roof Runoff
Hydrograph

0.085-
0.09-
0.085-
0.08-
0.075°
0.07
0.065-
0.08~
0.055-|
0.05-]
0.045-F
0.04-
0.035 | =
0.03-
0.025-]
0.02-
0.015 |
0.01]

: WA
ez / ' /////////////////////// WAL,

0 2 4 8 8 10 1214 16 18 202224 26283032 34 3638 40424446 485052 5456 5860 62646668 ?{)?2
Time (hours}

Type Il 24-hr

1 Inch Rainfall=1.00"
Runoff Area=4,327 sf
Runoff Volume=0.007 af
Runoff Depth=0.79"
T¢=6.0 min

CN=98

MNRRRRNL

TR

Flow (cfs)
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Summary for Subcatchment $-10: Offsite Runoff

Runoff = 0.00cfs @ 13.87 hrs, Volume= 0.002 af, Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 1 Inch Rainfall=1.00" ‘

Area (sff CN Description
29,246 74  >75% Grass cover, Good, HSG C
1,084 98 Paved parking & roofs
30,330 75 Weighted Average
29,246 96.43% Pervious Area
1,084 3.57% Impervious Area

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

55 50 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2=3.40"
8.2 370 0.0200 0.99 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

1.7 420 Total

Subcatchment S-10: Offsite Runoff

Hydrograph

0.003 .
0.0035 Type Il 24-hr
zzzz 1 Inch Rainfall=1.00"
0002 ] Runoff Area=30,330 sf
0.002° Runoff Volume=0.002 af
g o Runoff Depth=0.03"
& voon Flow Length=420"
0.001- Slope=0.0200 '/
n Tc=11.7 min
oot CN=75
WY 727 R T

Z : ik BT o - : i
0 2 4 6 8B 10121416 18 2022 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 b6 58 60 62 64 66 68 70 72
Time (hours)
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Summary for Subcatchment S-2: Tributary to CB-1

Runoff = 0.16cfs @ 12.08 hrs, Volume= 0.012 af, Depth= 0.79"

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 1 Inch Rainfall=1.00"

Area {sf) CN Description

160 74 >75% Grass cover, Good, HSG C
7,759 98 Paved parking

7,919 98 Weighted Average

160 2.02% Pervious Area
7,759 97.98% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) {feet) (ftft)  (fi/sec) (cfs)
6.0 Direct Entry, Minimum Tc

Subcatchment $-2: Tributary to CB-1

Hydrograph
o
0.6 f Type Il 24-hr
ore 1 Inch Rainfall=1.00"
0-13: Runoff Area=7,919 sf
o Runoff Volume=0.012 af
g o Runoff Depth=0.79"
3 0 | Tc=6.0 min
CN=98

0.06-
0.05°
0.04-|
0.03 ]

0.02-
{ ///
"\ ///////////////////// 27,

o Wiz o
02 4 6 6101214 16 16 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 52 64 65 66 70 72

Time {hours})
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Summary for Subcatchment §-3: Tributary to TD-1

Runoff = 0.20cfs @ 12.08 hrs, Volume= 0.015 af, Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 1 Inch Rainfall=1.00"

Area (sfy CN Description
9,505 98 Paved parking
150 74  >75% Grass cover, Good, HSG C
9,655 98 Weighted Average
150 1.55% Pervious Area
9,505 98.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/t)  (ft/sec) {cfs)
6.0 Direct Entry, Minimum Tc¢

Subcatchment S-3: Tributary to TD-1

Hydrograph
0.22+ uno
oz
019 ? Type Il 24-hr
017 ﬁ 1 Inch Rainfall=1.00"
b1 ’ | Runoff Area=9,655 sf
o g Runoff Volume=0.015 af
Son A Runoff Depth=0.79"
é ood;i ' '2 Tc=6.0 min
0:05? ;é CN=98
con g
0?04*; ég
0.03- g%
H ). -
. 777 A A

0“ 2 4 6. B 10 1214 16 186 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 525456 5860 6264 6668 7072
Time {hours)
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Summary for Subcatchment S-4: Tributary to CB-2

Runoff = 021cfs @ 12.09 hrs, Volume= 0.015 af, Depth= 0.71"

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 1 Inch Rainfall=1.00"

Area (sf) CN Description
265 74 >75% Grass cover, Good, HSG C
10,892 98 Paved parking
11,157 87 Weighted Average

265 2.38% Pervious Area
10,892 97.62% Impervious Area
Tc Length Siope Velocity Capacity Description
{min) _ (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Minimum Tc

Subcatchment S-4: Tributary to CB-2

Hydrograph
022 | [0.21 ofs |
oy 4 | Type Il 24-hr
o 6 1 Inch Rainfall=1.00"
e ¢ Runoff Area=11,157 sf
014, ¢ Runoff Volume=0.015 af

g o 2 Runoff Depth=0.71"

2 011 Z/ .

2 o1 7 Tc=6.0 min
00s]" % | CN=97
oo y
o 1
0.03—;

0.02-
e | A A

0 2 4 6 '8 10 1214 161820 2224 2628 3032 343638 4042 4446 4850 525456 5860 6264 6668 70?2
Time {hours)
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Summary for Subcatchment S-5: Tributary to CB-3

Runoff = 016 cfs @ 12.09 hrs, Volume= 0.012 af, Depth= 0.63"

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 1 Inch Rainfall=1.00"

Area (sf) CN Description

8,903 98 Paved parking
830 74 >75% Grass cover, Good, HSG C

9,733 96 Weighted Average

830 8.53% Pervious Area
8,003 91.47% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) {feet) (ft/fty {ft/sec) {cfs)
6.0 Direct Entry,

Subcatchment S-5: Tributary to CB-3
Hydrograph

18 | [1 Runoff
i 0.16 cfs |
016 Type Il 24-hr

| %
o ¢ 1 Inch Rainfall=1.00"
¢ Runoff Area=9,733 sf
o # Runoff Volume=0.012 af
§ o1yt é Runoff Depth=0.63"
z 0.09- /
T oosf Tc=6.0 min
% CN=96
%

0.06]
0.05-
0.04-}
0.03-
0.02°
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Type Il 24-hr 1 inch Rainfall=1.00"
Printed 4/3/2019
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Summary for Subcatchment S-6: Tributary to CB-4
Runoff = 013 cfs @ 12.02 hrs, Volume= 0.010 af, Depth= 0.40"
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 1 Inch Rainfall=1.00"
Area {(sf) CN Description
9,382 98 Paved parking
3,100 74 >75% Grass cover, Good, HSG C
12,482 92  Weighted Average
3,100 24.84% Pervious Area
9,382 75.16% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) {ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment $-6: Tributary to CB-4
Hydrograph
0.14- 0.13 cfs w
0.13- 2 Type Ill 24-hr
o1z ; 1 Inch Rainfall=1.00"
0.11-
o ; Runoff Area=12,482 sf
0.09- 2 Runoff Volume=0.010 af
£ oos- g Runoff Depth=0.40"
2 k .
g o ',Z Tc=6.0 min
0.06-
0.05- ié CN=92
0.04€ é% |
0.03- 5%
: 9
0.02- ?é
: %//
0.01 / //////

IR M Lt LA RN R L LB DNl ! 1
0 2 4 6 8101214 1618 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

Time (hours)
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Summary for Subcatchment $-7: Tributary to CB-4

Runoff = 0.09cfs @ 12.08 hrs, Volume= 0.007 af, Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 1 Inch Rainfall=1.00"

Area (sf} CN Description
4,356 98 Paved parking
4,356 100.00% Impervious Area

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

Subcatchment S-7: Tributary to CB-4
Hydrograph

0.095
0.09-
0.085 |
0.08-
0.075
0.07-
0,065
0.06°
0.055
0.05
0.045-
0.04-
0.035-
0.03-
0.025-
0.02
0.015°
0.01
0.005-

D 2 4 6 81012141618 2022 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
Time (hours)

0.09 cfs
' Type Ill 24-hr

1 Inch Rainfall=1.00"
Runoff Area=4,356 sf
Runoff Volume=0.007 af
Runoff Depth=0.79"
Tc=6.0 min

CN=98

Flow (cfs)
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Summary for Subcatchment S-8: Canopy Runoff

Runoff = 0.08cfs @ 12.08 hrs, Volume= 0.006 af, Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type |I} 24-hr 1 Inch Rainfall=1.00"

Area (sf) CN Description

* 3,732 88  Canopy
3,732 100.00% Impervious Area
Tec Length Slope Velocity Capacity Description
{min) {feet) (ft/fit)  {ftisec) (cfs)
6.0 Direct Entry, Minimum Tc

Subcatchment S-8: Canopy Runoff

Hydrograph
0.085-
0.08 0.08 cfs
0.0re- Type Ill 24-hr
o 1 Inch Rainfall=1.00"
Runoff Area=3,732 sf
o Runoff Volume=0.006 af
£ 0.045- Runoff Depth=0.79"
§ 0.04- = .
S o _ Tc=6.0 min
0.03] i% CN=98
_ iz
0.025 ‘/
0.02- ;g
0.015-, éé
NNV 7 WWWWWWWW

0 2 4 6 8 10121416 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
Time {(hours}
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Summary for Subcatchment $-9: Roof Runoff

Runoff = 0.05cfs @ 12.08 hrs, Volume= 0.004 af, Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 1 Inch Rainfall=1.00"

Area(sf) CN Description

* 2,642 98 Rooftop
2,642 100.00% Impervious Area
Tc Length  Slope Velocity Capacity Description
{(min}  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Minimum Tc

Subcatchment $-9: Roof Runoff

Hydrograph

000: 0.05 cfs

' Type Il 24-hr

1 Inch Rainfall=1.00"

0.08 Runoff Area=2,642 sf
6038 Runoff Volume=0.004 af
s 0.03 Runoff DEPth=0.79"
£ o Tc=6.0 min

0.025-

0.02 CN=98

0‘015:

0.01-

0.005- %//’//

0-¥H£ 100 MR NN RAELN LS R RRCAN R L RN R L) LESRE SRR ?
0 2 4 6 8 1012141618 2022 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 7
Time (hours)
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Summary for Reach CB-1: Catch Basin

Inflow Area = 0.182 ac, 97.98% Impervious, Inflow Depth = 0.79" for 1 Inch event
Inflow = 0.16 cfs @ 12.08 hrs, Volume= 0.012 af
Outflow = 0.16cfs @ 12.09 hrs, Volume= 0.012 af, Atten=0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.90 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 0.62 fps, Avg. Travel Time= 0.6 min

Peak Storage=2 ¢f @ 12.09 hrs
Average Depth at Peak Storage= 0.17
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity=2.73 cfs

12.0" Round Pipe

n=10.012

Length=22.0" Slope= 0.0050 '/

Inlet Invert= 95.00', Qutlet Invert= 94.89'

Reach CB-1: Catch Basin

Hydrograph
1 Inflow
0181 I_Ems 0 Outflow
o 0.16 cfs Inflow Area=0.182 ac
o5 f; Avg. Flow Depth=0.17"'
o ¢ Max Vel=1.90 fps
4% 12.0"
g o 22 Round Pipe
3 oo % n=0.012
: 0:07-E =%§ L=22.0"
oce éé $=0.0050 '/"
008 ggé Capacity=2.73 cfs
o =
W & 2@ === 0

L R A L R RN L B + g
G 2 4 6 8101214161820 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
Time (hours)
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Page 12

Summary for Reach CB-2: Catch Basin

Inflow Area =
Inflow = 0.37cfs @ 12.09 hrs, Volume=
Outflow = 0.37cfs @ 12.11 hrs, Volume=

0.480 ac, 94.76% Impervious, Inflow Depth = 0.67"

for 1 Inch event

0.027 af
0.027 af, Atten=1%, Lag= 1.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs

Max. Velocity= 2.43 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 0.80 fps, Avg. Travel Time= 2.2 min

Peak Storage= 16 ¢f @ 12.10 hrs
Average Depth at Peak Storage= 0.25'

Bank-Full Depth=1.00' Flow Area= 0.8 sf, Capacity=2.73 cfs

12.0" Round Pipe

n=0.012

Length=106.0' Slope= 0.0050 '/

Inlet Invert= 95.80', Outlet Invert= 95.37"

Reach CB-2: Catch Basin

Hydrograph
0 Inflow
: S 0O Outflow
038 037 cfs Inflow Area=0.480 ac
o 77 Avg. Flow Depth=0.25'
°e). gd Max Vel=2.43 fps
oési L1 12.0"
0.26- ?/ .
7 024 ¢2 Round Pipe
5 o2 g n=0.012
o % L=106.0"
o gg $=0.0050 '’
o ég Capacity=2.73 cfs
0:06 2%%/////
0.04] // /////////f/
|G L

Time (hours)

L : I
0 2 4 6 8 101214 16 1820 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
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Summary for Reach CB-4: Catch Basin
Inflow Area = 0.287 ac, 75.16% Impervious, Inflow Depth = 0.40" for 1 Inch event
Inflow = 0.13cfs @ 12.09 hrs, Volume= 0.010 af
Qutflow = 013 cfs @ 12.10 hrs, Volume= 0.010 af, Atten= 0%, Lag= 0.3 min
Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Max. Velocity= 3.06 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.15 fps, Avg. Travel Time= 0.5 min
Peak Storage= 1 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 1.00"' Flow Area= 0.8 sf, Capacity= 5.83 cfs
12.0" Round Pipe
n=0.012
Length= 32.0' Slope=0.0228 "/
Inlet Invert= 96.10', Outlet Invert= 95.37'
Reach CB-4: Catch Basin
Hydrograph
O Inflow
: S O Outflow
014 0.13 cfs Inflow Area=0.287 ac
0.13
on. &; Avg. Flow Depth=0.10
0.11 f; Max Vel=3.06 fps
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0.09 //////// .
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3 007 % n=0.012
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004 | ;%% .
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Summary for Reach CB-5: Catch Basin

Inflow Area = 0.100 ac,100.00% |Impervious, Inflow Depth = 0.79" for 1 Inch event
Inflow = 0.09cfs @ 12.08 hrs, Volume= 0.007 af
QOutflow = 0.09cfs @ 12.09 hrs, Volume= 0.007 af, Atten=0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.54 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 0.51 fps, Avg. Travel Time= 0.5 min

Peak Storage= 1 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity=2.60 cfs

12.0" Round Pipe

n=0.013

Length= 15.0" Slope=0.0053'"

Inlet Invert= 97.34', Qutlet Invert= 97.26'

Reach CB-5: Catch Basin

Hydrograph
~ e e | [ Inflow
0095; 505 of S O Outflow
000" : C; Inflow Area=0.100 ac
w0 %/ Avg. Flow Depth=0.13'
0.075- ?/ Max Vel=1.54 fps
0.07
0.065 ? 12.0"
e % 2; Round Pipe
s 00> é/ n=0.013
I . L=15.0"
04035 Eéé S_o 0053 III'
0.03 E/ Y.
" Capacity=2.60 cfs
0.02- ﬁ/%
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Summary for Reach P-2: 12" HDPE

Inflow Area = 0.403 ac, 98.24% Impervious, Inflow Depth = 0.79" for 1 Inch event
Inflow = 035cfs @ 12.10 hrs, Volume= 0.027 af
Outflow = 0.35cfs @ 12.11 hrs, Volume= 0.027 af, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.37 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.78 fps, Avg. Travel Time= 0.2 min

Peak Storage= 1 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.14'
Bank-Full Depth=1.00' Flow Area= 0.8 sf, Capacity= 8.58 cfs

12.0" Round Pipe

n=0.012

Length= 18.0" Slope=0.0494 "'/

Inlet Invert= 94.89', Outlet Invert= 94.00'

Reach P-2: 12" HDPE

Hydrograph
J Inflow
038 0.35 ofs > O Outflow
0.36- : 7% Inflow Area=0.403 ac
ol 27 Avg. Flow Depth=0.14"
o3 49 Max Vel=5.37 fps
0.28- L1
0.26-; ;? 12-0"
q o 25 Round Pipe
1 7 n=0.012
L ots ,%% L=18.0'
0,14 :%%
ég $=0.0494 /"
o0s %é Capacity=8.58 cfs
0:06 2%%/}///
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Summary for Reach P-3: 12" HDPE

Inflow Area = 0.185 ac,100.00% Impervious, Inflow Depth = 0.79" for 1 Inch event
Inflow = 0.16 cfs @ 12.08 hrs, Volume= 0.012 af
QOutflow = 016 cfs @ 12.10 hrs, Volume= 0.012 af, Atten= 0%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Max. Velocity= 3.10 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 1.04 fps, Avg. Travel Time= 1.4 min

Peak Storage= 5 cf @ 12.09 hrs
Average Depth at Peak Sterage= 0.12'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity=5.43 cfs

12.0" Round Pipe

n=0.013

Length= 86.0' Slope=0.0233 "/

Inlet Invert= 96.00', Outlet Invert= 94.00'

Reach P-3: 12" HDPE

Hydrograph
O Inflow
0.184 ] 0O Qutflow
o] | [016cfs Inflow Area=0.185 ac
ors. 9% Avg. Flow Depth=0.12"
o 47 Max Vel=3.10 fps
012" ;/ 12.0"
o %% -
5 %7 Round Pipe
s 0 %/
3 0.09-; é n=0.013
" oo _ 1.=86.0'
g $=0.0233 '/
0.05- -
004’ ,4 Capacity=5.43 cfs
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Summary for Reach P-6: 12" HDPE

Inflow Area = 0.766 ac, 87.43% Impervious, Inflow Depth = 0.57" for 1 Inch event
Inflow = 050 cfs@ 12.10 hrs, Volume= 0.036 af
Outflow = 0.50cfs@ 12.11 hrs, Volume= 0.036 af, Atten=0%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.65 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 0.87 fps, Avg. Travel Time= 0.6 min

Peak Storage=6 ¢f @ 12.11 hrs
Average Depth at Peak Storage= 0.29'
Bank-Full Depth= 1.00' Flow Area= 0.8 sf, Capacity= 2.73 cfs

12.0" Round Pipe

n=0.012

Length= 32.0' Slope= 0.0050 "'/

Inlet Invert= 95.37', QOutlet Invert= 95.21'

Reach P-6: 12" HDPE
Hydrograph

O Inflow
0.55- I_Ims O Outflow
0.50 cfs Inflow Area=0.766 ac
oas. Avg. Flow Depth=0.29'
oa Max Vel=2.65 fps
0351 12.0"
g Round Pipe
s | n=0.012
= L=32.0"
S=0.0050 '/
e Capacity=2.73 cfs
.1
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Inflow Area = 0.766 ac, 87.43% Impervious, Inflow Depth = 0.57"
Inflow = 0.50cfs@ 12.11 hrs, Volume= 0.036 af
Qutflow = 050cfs @ 12.12 hrs, Volume=

Summary for Reach P-7: 12" HDPE

for 1 Inch event

0.036 af, Atten=0%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Max. Velocity= 3.84 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.27 fps, Avg. Travel Time= 1.1 min

Peak Storage= 11 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.22'
Bank-Full Depth=1.00" Flow Area= 0.8 sf, Capacity=4.61 cfs

12.0" Round Pipe

n=0.012

Length=85.0' Slope= 0.0142 '

Inlet Invert= 95.21', Qutlet Invert= 94.00'

Reach P-7: 12" HDPE

Hydrograph
O Inflow
0.55- S O Outflow
o | Le0cts Inflow Area=0.766 ac
e 2 Avg. Flow Depth=0.22"
| g - Max Vel=3.84 fps
047 ’ V (1]
| g 12.0
0.35- / _ :
2 s % | Round Pipe
i _ n=0.012
2 =V,
2 025 7
= '%% L=85.0'
0.2- ! _ .
- $=0.0142""
é% Capacity=4.61 cfs
.
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Summary for Reach TD-1: Trench Drain
Inflow Area = 0.222 ac, 98.45% Impervious, Inflow Depth = 0.79" for 1 Inch event
Inflow = 0.20cfs @ 12.08 hrs, Volume= 0.015 af
Outflow = 0.19cfs @ 12.11 hrs, Volume= 0.015 af, Atten=1%, Lag= 1.8 min
Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.93 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 0.97 fps, Avg. Travel Time= 3.1 min
Peak Storage= 12 ¢f @ 12.10 hrs
Average Depth at Peak Storage= 0.14'
Bank-Full Depth= 1.00' Flow Area= 0.8 sf, Capacity= 4.65 cfs
12.0" Round Pipe
n=0.012
Length= 180.0" Slope=0.0145"1
Inlet Invert= 97.50', Outlet invert= 94.89'
Reach TD-1: Trench Drain
Hydrograph
o2z, 0.20 cfs | O Cutlon
02| 0.19 //cfs Inflow Area=0.222 ac
o1o 2/// Avg. Flow Depth=0.14"'
o 9% Max Vel=2.93 fps
0.15-' 99 "
0.14- //// 12.0
& 013 2; Round Pipe
3o 7 n=0.012
= 500 . L=180.0"
0.08: '/%
N '// [ L ¥
0.07- 5/% $=0.0145"/
0.05; ;%/ c . =4.6 f
0.05° 77 apacity=4.65 cfs
0.04 é%%
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Summary for Pond DMH-2: Drain Manhole

Inflow Area = 0.185 ac,100.00% Impervious, Inflow Depth = 0.79" for 1 Inch event
Inflow = 0.16cfs @ 12.08 hrs, Volume= 0.012 af
Primary = 0.16cfs @ 12.08 hrs, Volume= 0.012 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond DMH-2: Drain Manhole
Hydrograph

{1 Inflow
0 Primary

0.18-
0.17-
016 |
015"
0.14
0.13+
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0.1
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0071
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o
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Inflow Area=0.185 ac

Flow (cfs)
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Summary for Pond DMH-5: Drain Manhole

Inflow Area = 0.766 ac, 87.43% Impervious, Inflow Depth = 0.57" for 1 Inch event
Inflow = 050cfs @ 12.11 hrs, Volume= 0.036 af
Primary = 0.50cfs @ 12.11 hrs, Volume= 0.036 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond DMH-5: Drain Manhole

Hydrograph
. 7 Inflow
0.55- 050 cfs S . . 0 Primary
05 ‘ Inflow Area=0.766 ac
— e
0.45 ;
27
: /7’
0.35- %
g o 77
1 |
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Summary for Pond SRS-1: Subsurface Recharge System

Inflow Area = 1.355 ac, 92.37% Impervious, Inflow Depth = 0.67" for 1 Inch event
Inflow = 1.01cfs @ 12.11 hrs, Volume= 0.075 af

Outflow = 0.01cfs@ 9.52 hrs, Volume= 0.074 af, Atten=99%, Lag= 0.0 min
Discarded = 0.01cfs@ 9.52 hrs, Volume= 0.074 af

Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 94.93' @ 21.57 hrs Surf.Area= 2,242 sf Storage= 2,478 cf

Plug-Flow detention time= 1,604.4 min calculated for 0.074 af (98% of inflow)
Center-of-Mass det. time= 1,595.4 min ( 2,400.7 - 805.3 )

Veolume Invert Avail.Storage  Storage Description
#1 93.25' 2,975cf 21.40'W x 104.76'L x 5.75'H Prismatoid
12,891 cf Qverall - 5,454 cf Embedded = 7,436 cf x 40.0% Voids
#2 94 00" 5454 ¢f Cultec R-902HD x 84 [nside #1

Effective Size=69.8"W x 48,0"H => 17.65 sf x 3.67'L =64.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10°L with 0.44' Overlap

84 Chambers in 3 Rows

Cap Storage= +2.8 ¢cf x 2 x 3 rows = 16.6 cf

8,429 ¢f Total Available Storage

Device Routing Invert Outlet Devices
#1 Discarded 93.25' 0.270 in/hr Exfiltration over Surface area
#2  Primary 97.00" 12.0" Round Culvert X 3.00

L=40.0'" CMP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 97.00' / 96.80' S=0.0050"" Cc=0.900
n=0.012, Flow Area= 0.79 sf

iscarded OutFlow Max=0.01 cfs @ 9.52 hrs HW=93.31' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=83.25"' (Free Discharge)
T o-culvert ( Controls 0.00 cfs)

P——
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Pond SRS-1: Subsurface Recharge System
Hydrograph

|0t o
Inflow Area=1.355 ac ] Diacarded
Peak Elev=94.93'
Storage=2,478 cf
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Summary for Pond SRS-2: Subsurface Recharge System

Inflow Area = 0.161 ac,100.00% Impervious, Inflow Depth = 0.79" for 1 Inch event
Inflow = 0.14cfs @ 12.09 hrs, Volume= 0.011 af

Outflow = 0.00cfs @ 9.30 hrs, Volume= 0.011 af, Atten=98%, Lag= 0.0 min
Discarded = 0.00cfs@ 9.30 hrs, Volume= 0.011 af

Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Peak Elev=97.69' @ 18.34 hrs Surf.Area= 391 sf Storage= 329 cf

Plug-Flow detention time= 1,243.2 min calculated for 0.011 af (100% of inflow)
Center-of-Mass det. time= 1,243.2 min ( 2,031.3-788.2)

Volume Invert Avail.Storage _ Storage Description
#1 96.25' 587 cf 8.50'W x 46.04'L x 5.75'H Prismatoid
2,250 cf Overall - 782 cf Embedded = 1,468 cf x 40.0% Voids
#2 97.00' 782 ¢f Cultec R-902HD x 12 Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 3.67'L = 64.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10°'L with 0.44' Overlap
Cap Storage=+28cfx2x1rows=55cf

1,369 ¢f Total Available Storage

Device Routing Invert Outlet Devices
#1  Discarded 96.25' 0.270 in/hr Exfiltration over Surface area
#2  Primary 99.00' 12.0" Round Culvert

L=28.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 99.00' / 94.20" S=0.1714"/ Cc=0.900
n=0.012, Flow Area=0.79 sf

iscarded OutFlow Max=0.00 cfs @ 9.30 hrs HW=96.31" (Free Discharge)
1=Exfiltration (Exfiitration Controls 0.00 cfs)

Primary QutFlow Max=0.00 cfs @ 0.00 hrs HW=986.25" (Free Discharge)
2=Culvert ( Controls 0.00 cfs)
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Pond SRS-2: Subsurface Recharge System
Hydrograph
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Summary for Pond WQl-1: Water Quality Inlet

Inflow Area = 0.403 ac, 98.24% Impervious, Inflow Depth = 0.79" for 1 Inch event
Inflow = 0.35cfs @ 12.10hrs, Volume= 0.027 af
Primary = 0.35cfs @ 12.10 hrs, Volume= 0.027 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond WQI-1: Water Quality Inlet
Hydrograph

e e 1 Inflow
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Summary for Pond WQI-2: Water Quality Inlet

Inflow Area = 0.766 ac, 87.43% Impervious, Inflow Depth = 0.57" for 1 Inch event
Inflow = 0.50cfs @ 12.10 hrs, Volume= 0.036 af
Primary = 050cfs @ 12.10 hrs, Volume= 0.036 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond WQI-2: Water Quality Inlet

Hydrograph
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Summary for Subcatchment S-1: Roof Runoff

Runoff = 0.33cfs @ 12.08 hrs, Volume= 0.026 af, Depth= 3.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Type lll 24-hr 2¥r Rainfall=3.40"

Area (sf) CN Description
* 4,327 98 Rooftop
4,327 100.00% Impervious Area

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

6.0 Direct Entry, Minimum T¢

Subcatchment $-1: Roof Runoff
Hydrograph
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Summary for Subcatchment $-10: Offsite Runoff

Runoff = 0.80cfs@ 12.17 hrs, Volume= 0.071 af, Depth= 1.23"
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 2Yr Rainfall=3.40"

Area (sf) CN Description
29,246 74  >75% Grass cover, Good, HSG C
1,084 98 Paved parking & roofs
30,330 75  Weighted Average
29,246 96.43% Pervious Area
1,084 3.57% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
55 50 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2=3.40"
6.2 370 0.0200 0.99 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
11.7 420 Total

Subcatchment S-10: Offsite Runoff

Hydrograph
0.85- 0.80 cfs |
o # Type Il 24-hr
01- 2Yr Rainfall=3.40"
o I Runoff Area=30,330 sf
oss: | Runoff Volume=0.071 af
§m 1 Runoff Depth=1.23"
2. ! Flow Length=420'
0.35- % oL "y
i ;% Slope=0.0200 _I
0.25- ;é Tc=11.7 min
L ARaas CN=75
it 9 <
"\ ‘//’//////// 27227 777222
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Summary for Subcatchment S-2: Tributary to CB-1

Runoff = 0.60cfs @ 12.08 hrs, Volume= 0.048 af, Depth= 3.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type [l 24-hr 2Yr Rainfall=3.40"

Area (sf) CN Description
160 74  >75% Grass cover, Good, HSG C
7,759 98 Paved parking
7,919 98 Weighted Average
160 2.02% Pervious Area
7,759 97.98% Impervious Area

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

6.0 Direct Entry, Minimum Tc

Subcatchment S$-2: Tributary to CB-1

Hydrograph

i 0.60 cfs |

Type Ill 24-hr

g 2Yr Rainfall=3.40"

o g Runoff Area=7,919 sf
o g Runoff Volume=0.048 af
§ 035 % Runoff Depth=3.17"
£ o ? Tc=6.0 mi
r 03 c=u.U min

0.25° 7 -

. CN=98

e 2

02 4 6 B 10 1214 16 1820 2224 2628 3032 343638 40424446 4850 525456 5850 62646665 70?2
Time (hours)
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Summary for Subcatchment $-3: Tributary to TD-1

Runoff = 0.73cfs @ 12.08 hrs, Volume= 0.058 af, Depth= 3.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2Yr Rainfall=3.40"

Area (sf} CN Description
9,505 98 Paved parking
150 74 >75% Grass cover, Good, HSG C
9,655 98 Weighted Average

150 1.55% Pervious Area
9,505 98.45% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) {feet) {ft’/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Minimum Tc¢

Subcatchment $-3: Tributary to TD-1

Hydrograph
0.07-:5 [LTaCfi] . -D Runoff
07- ) Type lll 24-hr
065 ¢ 2Yr Rainfall=3.40"
o % Runoff Area=9,655 sf

os ¢ Runoff Volume=0.058 af

§ o4 Z Runoff Depth=3.17"

3 04 é _ .

2 o5 zZ Tc=6.0 min
0.3 / CN=98
0.25- é
0.2- é
0.15- é
0.1 %
ez Zah ////////////////////////// LA,

0 2 4 6 8 10 12 14 16 1320 2224 2628 3032 343638 4042 4446 4850 525456 5860 6264 6668 7072
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Summary for Subcatchment S-4: Tributary to CB-2

Runoff = 0.84 cfs @ 12.08 hrs, Volume= 0.065 af, Depth= 3.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type IlIf 24-hr 2Yr Rainfall=3.40"

Area (sf) CN Description
265 74 >75% Grass cover, Good, HSG C
10,892 98 Paved parking
11,157 97 Weighted Average

265 2.38% Pervious Area
10,892 97.62% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft}  (fi/sec) (cfs)
8.0 Direct Entry, Minimum Tc

Subcatchment S-4: Tributary to CB-2
Hydrograph

o [0.84 ofs

085
0.8
0.75
0.7
0.65-
06
0.551

Type Hll 24-hr

2Yr Rainfall=3.40"
Runoff Area=11,157 sf
Runoff Volume=0.065 af

g os Runoff Depth=3.06"
2 045 .
£ o4 _ T¢=6.0 min

035 i% CN=97

Q.3 H

025 7

0z iz

015 i

7
" 7 R

Q 2 4 6 8 10 12 14 16 1820 2224 2628 3032 343638 4042 4446 4850 525456 5860 6264 6668 ?072
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Summary for Subcatchment S-5: Tributary to CB-3

Runoff = 0.72cfs @ 12.08 hrs, Volume= 0.055 af, Depth= 2.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2Yr Rainfall=3.40"

Area (sf} CN Description

8,903 98 Paved parking
830 74  >75% Grass cover, Good, HSG C

9,733 96 Weighted Average

830 8.53% Pervious Area
8,903 91.47% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) {feet) (ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry,

Subcatchment $S-5: Tributary to CB-3

Hydrograph
s
07 Type lll 24-hr
068 2Yr Rainfall=3.40"
s Runoff Area=9,733 sf
05 Runoff Volume=0.055 af
g o Runoff Depth=2.95"
g oas Tc=6.0 min
U-:' CN=96
ol Zzg

I AR AR AR A L R A SR L AR ALY A
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Summary for Subcatchment S-6: Tributary to CB-4
Runoff = 0.83cfs @ 12.09 hrs, Volume= 0.061 af, Depth= 2.54"
Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2Yr Rainfall=3.40"
Area (sf) CN Description
9,382 98 Paved parking
3,100 74  >75% Grass cover, Good, HSG C
12,482 92 Weighted Average
3,100 24.84% Pervious Area
9,382 75.16% Impervious Area
Tc Length Slope Velocity Capacity Description
{min)  (feet) {ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry,
Subcatchment $-6: Tributary to CB-4
Hydrograph
. _I] Runoff
01: 0.83 cfs (22erer)
08 Type Wl 24-hr
o7 2Yr Rainfall=3.40"
0.65- Runoff Area=12,482 sf
o Runoff Volume=0.061 af
£ os Runoff Depth=2.54"
% 0.45- .
2 oa Tc=6.0 min
.35 CN=92
0.3-
025 1/
0.2 fé
0.15 2
0.1-
e,

Ty LABLEN LA RN NS EEERN T RN R RN LN ] T g Teoe T
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Summary for Subcatchment S-7: Tributary to CB-4

Runoff = 0.33cfs @ 12.08 hrs, Volume= 0.026 af, Depth= 3.17"

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 2Yr Rainfall=3.40"

Area (sf) CN Description
4 356 98 Paved parking

4,356 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 Direct Entry, Minimum Tc

Subcatchment S-7: Tributary to CB-4

Hydrograph
0:36;
o Type Il 24-hr
o 2Yr Rainfall=3.40"
026 Runoff Area=4,356 sf

| Runoff Volume=0.026 af

2 o0z Runoff Depth=3.17"

x 0.18° .

S e . Tc=6.0 min
. CN=98
0.12- 5%

0.1 ;%

0.08- gé

ooe| f%//

) 7 /// A,

0 2 4 6 8 10 1214 16 1820 2224 26 28 3032 343638 4042 4446 4850 525456 5860 6254 6668 7072
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Summary for Subcatchment S-8: Canopy Runoff

Runoff = 0.28cfs @ 12.08 hrs, Volume= 0.023 af, Depth= 3.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2YTt Rainfall=3.40"

Area(sf) CN Description

* 3,732 98 Canopy
3,732 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  {feet) (ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry, Minimum Tc

Subcatchment S-8: Canopy Runoff
Hydrograph

0.3-

Type lll 24-hr

2Yr Rainfall=3.40"
Runoff Area=3,732 sf
Runoff Volume=0.023 af

0.28-
0.26
0.24
0.22
0.2-

g Runoff Depth=3.17"
LI / Tc=6.0 min

. CN=98

0.1, gé

.08 ég

0.06- ;%

1 2
0.04 %
°‘°§ Yz ///////// 7 7

0 2 4 6 8 10 1214 161820 2224 2628 3032 343635 4042 4446 4850 525456 5860 6264 6668 7072
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Summary for Subcatchment S-9: Roof Runoff

Runoff = 0.20cfs @ 12.08 hrs, Volume= 0.016 af, Depth= 3.17"

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 2Yr Rainfall=3.40"

Area (sfy CN Description
* 2,642 98 Rooftop
2,642 100.00% Impervious Area

Tc Length  Slope Velocity Capacity Description
{min) (feet) (ffty  (fi/sec) (cfs)
6.0 Direct Entry, Minimum Tc

Subcatchment $-9;: Roof Runoff

Hydrograph

02t 0.20 cfs

o ¢ Type Il 24-hr

o6 ? 2Yr Rainfall=3.40"

g.lgf % Runoff Area=2,642 sf

o1l 2 Runoff Volume=0.016 af
£ o1z Z Runoff Depth=3.17"
3 011 / .
2 0.1 % Tc=6-0 min

0.09- ;

o.08f i% CN=98

0.07- :%

0.06- 2%

0.05 E%

0.04° ;%

0.03. g%

0.02 "%’///

"l A ,///////////// A,

0
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Summary for Reach CB-1: Catch Basin

Inflow Area = 0.182 ac, 97.98% Impervious, Inflow Depth = 3.17" for 2Yrevent
inflow = 0.60cfs @ 12.08 hrs, Volume= 0.048 af
Outflow = 0.60cfs @ 12.09 hrs, Volume= 0.048 af, Atten= 0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.79 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 0.92 fps, Avg. Travel Time= 0.4 min

Peak Storage= 5 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.32'
Bank-Full Depth= 1.00' Flow Area= 0.8 sf, Capacity=2.73 cfs

12.0" Round Pipe

n=0.012

Length=22.0' Slope= 0.0050"'/

Inlet Invert= 95.00", Qutlet Invert= 94.89'

Reach CB-1: Catch Basin

Hydrograph
’—‘IGCLM—@ B Oontiow

" 0.60cfs |- Inflow Area=0.182 ac

0.55 7y Avg. Flow Depth=0.32"

05 ? g Max Vel=2.79 fps

0.45 ;ﬁ 12.0"
a ™ 77 Round Pipe
;o 77 n=0.012
2 o3 / '

025 :%% L=22.0'

Zé $=0.0050 '

015 géé Capacity=2.73 cfs

0.05 ;

0 2z .

h ST g e TRy ’ ! T ' i D . :
02 4 6 8 10121416 18202224 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time {hours)
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Summary for Reach CB-2: Catch Basin

Inflow Area = 0.480 ac, 94.76% Impervious, Inflow Depth = 3.00" for 2Yr event
Inflow = 1.55cfs @ 12.08 hrs, Volume= 0.120 af
Outflow = 1.54cfs @ 12.10 hrs, Volume= 0.120 af, Atten=0%, Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.58 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 1.19 fps, Avg. Travel Time= 1.5 min

Peak Storage= 46 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.54'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity=2.73 cfs

12.0" Round Pipe

n=0.012

Length=106.0" Slope= 0.0050 '/

Inlet Invert= 95.90', Outlet Invert= 95.37'

Reach CB-2: Catch Basin
Hydrograph

O Inflow

r@ O Outflow
1.54 cfs Inflow Area=0.480 ac

4 Avg. Flow Depth=0.54"
Max Vel=3.58 fps
12.0"

Round Pipe
n=0.012

L=106.0"
$=0.0050'/'
Capacity=2.73 cfs

e

-
|

Flow (cfs)

A, 0, 207
Ny 7 00

LR i T
0 2 406 81012141618202224262830323436384042444648505254565860626466687072
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Summary for Reach CB-4: Catch Basin

Inflow Area = 0.287 ac, 75.16% Impervious, Inflow Depth= 2.54" for 2Yr event
Inflow = 0.83cfs@ 12.09 hrs, Volume= 0.081 af
Outflow = 0.83cfs @ 12.09 hrs, Volume= 0.061 af, Atten=0%, Lag= 0.2 min

Routing by Stor-Ind+Trans methed, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Max. Velocity= 5.26 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.74 fps, Avg. Travel Time= 0.3 min

Peak Storage= 5 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.25'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity=5.83 cfs

12.0" Round Pipe

n=0.012

Length=32.0' Slope=0.0228"/

Inlet Invert= 96.10°, Outlet Invert= 95.37"

Reach CB-4: Catch Basin

Hydrograph
—— [ Inflow
: ’ 0 Qutflow
0ss: 083 ofs | Inflow Area=0.287 ac
e j; Avg. Flow Depth=0.25'
0.7 o Max Vel=5.26 fps
0.65- ? 12.0"
06" [ ) .
_ oss. g% i
2 2% Round Pipe
s oas. % n=0.012
i . L=32.0"
; g $=0.0228 '/
o / % Capacity=5.83 cfs
o ' %//%/////////////
. 7 7
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Summary for Reach CB-5: Catch Basin

Inflow Area = 0.100 ac,100.00% Impervious, Inflow Depth = 3.17" for 2Yr event
Inflow = 0.33cfs@ 12.08 hrs, Volume= 0.026 af
Outflow = 0.33cfs @ 12.09 hrs, Volume= 0.026 af, Atten= 0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Max. Velocity= 2.27 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 0.74 fps, Avg. Travel Time= 0.3 min

Peak Storage= 2 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity=2.60 cfs

12.0" Round Pipe

n=0.013

Length=15.0' Slope=0.0053 /'

Inlet Invert= 97.34', QOutlet Invert=97.26'

Reach CB-5: Catch Basin

Hydrograph
- O Inflow
0.36- : O Outflow
034 0.33 ° Inflow Area=0.100 ac
o g Avg. Flow Depth=0.24'
0.28- ’ Max Vel=2.27 fps
7 120"
5 0% ’ Round Pipe
S 02 / _
3 o % n=0.013
i g::i{ ;%% L=15.0'
0.12--3 Eéé $=0.0053 '/
o 77 Capacity=2.60 cfs
7
0.06 é%%/
0.04. ’%///////////////// A

e L L e i R
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Summary for Reach P-2: 12" HDPE

Infiow Area = 0.403 ac, 98.24% Impervious, Inflow Depth = 3.17" for 2Yr event
Inflow = 1.32cfs @ 12.10 hrs, Velume= 0.106 af
Outflow = 1.32cfs @ 12.10 hrs, Volume= 0.106 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.92 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.59 fps, Avg. Travel Time= 0.1 min

Peak Storage=3 c¢f @ 12.10 hrs
Average Depth at Peak Storage= 0.27'
Bank-Full Depth= 1.00' Flow Area= 0.8 sf, Capacity= 8.58 cfs

12.0" Round Pipe

n=0.012

Length= 18.0" Slope= 0.0494 "/

Inlet Invert= 94.89', Outlet Invert= 94.00'

Reach P-2: 12" HDPE
Hydrograph

[ Inflow

P O Cuiflow
ﬁ[.gi%ﬁﬂ Inflow Area=0.403 ac

Avg. Flow Depth=0.27"
Max Vel=7.92 fps

12.0"

Round Pipe

n=0.012

L=18.0'

$=0.0494'/"
Capacity=8.58 cfs

RN NN NN NN N
BB NN NN

Flow (cfs)

G R G
e LI L
0 2 4 6 B 1012141618202224262830323436384042444648505254565860628466887072
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Summary for Reach P-3: 12" HDPE

Inflow Area = 0.185 ac,100.00% Impervious, Inflow Depth = 3.17" for 2Yr event
Inflow = 0861 cfs @ 12.08 hrs, Volume= 0.049 af
Outflow = 061cfs @ 12.09 hrs, Volume= 0.048 af, Atten=0%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.58 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.49 fps, Avg. Travel Time= 1.0 min

Peak Storage= 11 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 1.00' Flow Area= 0.8 sf, Capacity= 5.43 cfs

12.0" Round Pipe

n=0.013

Length= 86.0' Slope=0.0233 "/

Inlet Invert= 96.00', Outlet Invert= 94.00"

Reach P-3: 12" HDPE

Hydrograph
( ’—'ﬂﬁfﬂ 0 Outtow
0-61;"/5, Inflow Area=0.185 ac
0.6
0ss g;j Avg. Flow Depth=0.23"
05 2% Max Vel=4.58 fps
7; 12.0"
5 04 2,; Round Pipe
3 0 27 n=0.013
o 03
c 7 L=86.0"
25° 7
e % $=0.0233 '/
0.15- égé Capacity=5.43 cfs
0.05 P55 7
M iz
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Summary for Reach P-6: 12" HDPE

fnflow Area = 0.766 ac, 87.43% Impervious, Inflow Depth = 2.83" for 2Yr event

Inflow = 237cfs @ 12.09 hrs, Volume= 0.181 af

Outflow = 237cfs @ 12.10 hrs, Volume= 0.181 af, Atten=0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.91 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.32 fps, Avg. Travel Time= 0.4 min

Peak Storage=19 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.72'
Bank-Full Depth= 1.00' Flow Area= 0.8 sf, Capacity=2.73 cfs

12.0" Round Pipe

n= 0.012

Length= 32.0' Slope=0.0050 "/

Inlet Invert= 95.37', Outlet Invert= 95.21'

Reach P-6: 12" HDPE

Hydrograph
[ 237 ¢fs | 0 Suifow
2.37 Cfi Inflow Area=0.766 ac
79 Avg. Flow Depth=0.72'
> j Max Vel=3.91 fps
97 12.0"
. 7 Z Round Pipe
g f/ =
. Z n=0.012
2 7
| - L=32.0"
1 7 .
7 $=0.0050 "/
%%
. Capacity=2.73 cfs
.
.
’////// T T
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Summary for Reach P-7: 12" HDPE

Inflow Area =
Inflow = 237 cfs @ 12.10 hrs, Volume= 0.181 af
Outflow = 236cfs @ 12.11 hrs, Volume=

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.90 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.92 fps, Avg. Travel Time= 0.7 min

Peak Storage= 34 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.51'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity=4.61 cfs

12.0" Round Pipe

n=0.012

Length= 85.0' Slope=0.0142"/

Inlet Invert= 95.21', Qutlet Invert= 94.00'

Reach P-7: 12" HDPE

0.766 ac, 87.43% Impervious, Inflow Depth = 2.83" for 2Yrevent
0.181 af, Atten=0%, Lag= 0.4 min

Hydrograph
e g I(r)\ﬂlc;]w
| 2-36,;‘? Inflow Area=0.766 ac
7% Avg. Flow Depth=0.51'
> ;j Max Vel=5.90 fps
? 12.0"
g 2 Round Pipe
: 7 n=0.012
=, . L=85.0"
. $=0.0142 "/
. '
?é,/% Capacity=4.61 cfs
.
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Summary for Reach TD-1: Trench Drain

inflow Area = 0.222 ac, 98.45% Impervious, Inflow Depth = 3.17" for 2Yrevent
Inflow = 0.73cfs @ 12.08 hrs, Volume= 0.058 af
Outflow = 0.73cfs @ 12.10 hrs, Volume= 0.058 af, Atten= 1%, Lag= 1.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.31 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 1.41 fps, Avg. Travel Time= 2.1 min

Peak Storage= 30cf @ 12.09 hrs
Average Depth at Peak Storage= 0.27'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 4.65 cfs

12.0" Round Pipe

n=0.012

Length= 180.0' Siope= 0.0145"/

Inlet Invert= 97.50", Outlet Invert= 94.89'

Reach TD-1: Trench Drain

Hydrograph

3 6o

075’ Inflow Area=0.222 ac

o Avg. Flow Depth=0.27"

0.6- Max Vel=4.31 fps

0.55 12-0"
2 Oz: Round Pipe
3 o4 n=0.012
"o L=180.0'

025 S$=0.0145""

0012 Capacity=4.65 cfs
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Summary for Pond DMH-2: Drain Manhole

Inflow Area = 0.185 ac,100.00% Impervious, Inflow Depth = 3.17" for 2Yr event
Inflow = 0.61cfs @ 12.08 hrs, Volume= 0.049 af
Primary = 061cfs @ 12.08 hrs, Volume= 0.0489 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond DMH-2: Drain Manhole

Hydrograph
_E B g\:;\:w
oo 0.61 //°£S Inflow Area=0.185 ac
0.55 ?/
0.5- /ﬂ
%
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Summary for Pond DMH-5: Drain Manhole
Inflow Area = 0.766 ac, 87.43% Impervious, Inflow Depth = 2.83" for 2Yr event
Inflow = 237 cfs @ 12.10 hrs, Volume= 0.181 af
Primary = 2.37cfs @ 12.10 hrs, Volume= 0.181 af, Atten=0%, Lag= 0.0 min
Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Pond DMH-5: Drain Manhole
Hydrograph
[1 inflow
O Primary

Inflow Area=0.766 ac

RN

s |
i 7
. %g
77
)
.
.
Y 70 0

P < 7 7 2 77

L e L ) LA L L L L T
0 2 46 8101214161820222

4 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours}



171134POST Type il 24-hr 2Yr Rainfall=3.40"

Prepared by Farland Corporation, Inc. Printed 4/3/2019
HydroCAD® 10.00-24 s/n 02085 © 2018 HydroCAD Software Solutions LLC Page 49

Summary for Pond SRS-1: Subsurface Recharge System

Inflow Area = 1.355 ac, 92.37% Impervious, Inflow Depth = 2.98" for 2Yr event

Inflow = 428 cfs @ 12.10 hrs, Volume= 0.336 af

Outflow = 215cfs @ 12.25 hrs, Volume= 0.248 af, Atten=50%, Lag= 8.8 min
Discarded = 0.01cfs @ 4.20 hrs, Volume= 0.080 af

Primary = 213 cfs @ 12.25 hrs, Volume= 0.168 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=97.51" @ 12.25 hrs Surf.Area= 2,242 sf Storage= 6,983 cf

Plug-Flow detention time= 636.8 min calculated for 0.248 af (74% of inflow)
Center-of-Mass det. time= 548.8 min (1,317.7 - 768.9)

Volume Invert Avail.Storage Storage Description
#1 93.25' 2,975 cf 21.40'W x 104.76'L x 5.75'H Prismatoid
12,891 of Overall - 5,454 cf Embedded = 7,436 cf x 40.0% Voids
#2 94.00' 5,454 c¢f Cultec R-902HD x 84 Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 3.67'L = 64.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

84 Chambers in 3 Rows

Cap Storage= +2.8 c¢f x 2 x 3 rows = 16.6 cf

8,429 cf Total Available Storage

Device Routing Invert QOutlet Devices
#1 Discarded 93.25' 0.270 in/hr Exfiltration over Surface area
#2  Primary 97.00' 12.0" Round Culvert X 3.00

L=40.0'" CMP, projecting, no headwail, Ke= 0.900
Inlet / Outlet Invert=97.00'/ 96.80' S=0.0050 "'/ Cc= 0.900
n=0.012, Flow Area=0.79 sf

iscarded OutFlow Max=0.01 c¢fs @ 4.20 hrs HW=83.31" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=2.13 c¢fs @ 12.25 hrs HW=97.51' (Free Discharge)
2=Culvert (Barrel Controls 2.13 cfs @ 2.55 fps)
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Pond SRS-1: Subsurface Recharge System
Hydrograph
| 4.28 cfs | & Outtow
Inflow Area=1.355 ac | |3 picerded
Peak Elev=97.51'
Storage=6,983 cf
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Summary for Pond SRS-2: Subsurface Recharge System

Inflow Area = 0.161 ac,100.00% Impervious, Inflow Depth = 3.17" for 2Yr event

Inflow = 053cfs @ 12.09 hrs, Volume= 0.042 af

Outflow = 0.38cfs @ 12.16 hrs, Volume= 0.035 af, Atten=29%, Lag= 4.7 min
Discarded = 0.00cfs @ 3.91 hrs, Volume= 0.014 af

Primary = 0.37cfs @ 12.16 hrs, Volume= 0.021 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=99.34' @ 12.16 hrs Surf.Area= 391 sf Storage= 817 cf

Plug-Flow detention time= 711.0 min calculated for 0.035 af (84% of inflow)
Center-of-Mass det. time= 643.2 min ( 1,398.6 - 755.4 )

Volume Invert Avail.Storage Storage Description
#1 96.25' 587 ¢f B8.50'W x 46.04'L x 5.75'H Prismatoid
2,250 cf Overall - 782 cf Embedded = 1,468 cf x 40.0% Voids
#2 97.00" 782 ¢f Cultec R-902HD x 12 Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 3.67'L = 64.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap
Cap Storage= +2.8 cf x 2 x 1 rows = 5.5 cf

1,369 cf Total Available Storage

Device Routing Invert OQutlet Devices
#1 Discarded 96.25' 0.270 in/hr Exfiltration over Surface area
#2  Primary 99.00' 12.0" Round Culvert

L=28.0' CMP, projecting, no headwall, Ke=0.900
Intet / Outlet Invert= 99.00' / 94.20' S=0.1714'1 Cec= 0.900
n= 0.012, Flow Area= 0.79 sf

iscarded QutFlow Max=0.00 cfs @ 3.91 hrs HW=96.31" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.00 cfs)

Primary OutFlow Max=0.37 cfs @ 12.16 hrs HW=99.34' (Free Discharge)
2=Culvert (Inlet Controls 0.37 cfs @ 1.57 fps)
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Flow {cfs)
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Pond SRS-2: Subsurface Recharge System
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Summary for Pond WQI-1: Water Quality Inlet
Inflow Area = 0.403 ac, 98.24% Impervious, Inflow Depth = 3.17" for 2Yr event
Inflow = 1.32cfs @ 12.10 hrs, Volume= 0.106 af
Primary = 1.32cfs @ 12.10 hrs, Volume= 0.106 af, Atten=0%, Lag= 0.0 min

Routing by Stor-ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond WQI-1: Water Quality Inlet
Hydrograph

{1 Inflow
[ Primary

Inflow Area=0.403 ac

Flow (cfs)
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Summary for Pond WQI-2: Water Quality Iniet

Infiow Area 0.766 ac, 87.43% Impervious, Inflow Depth = 2.83" for 2Yr event

Inflow = 2.37cfs @ 12.09 hrs, Volume= 0.181 af
Primary = 2.37cfs @ 12.09 hrs, Volume= 0.181 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Pond WQI-2: Water Quality Iniet

Hydrograph
e J Inflow
| 2.37 cfs S‘] ——
v inflow Area=0.766 ac
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Summary for Subcatchment S-1: Roof Runoff

Runoff = 0.54cfs @ 12.08 hrs, Volume= 0.044 af, Depth= 5.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25Yr Rainfail=5.60"

Area (sf) CN Description

* 4,327 98 Rooftop
4,327 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min)  (feet) (ft'ft)  (ft/sec) (cfs)
6.0 Direct Entry, Minimum Tc

Subcatchment $-1: Roof Runoff

Hydrograph
08 @
0.5 % Type Ill 24-hr
e ; 25Yr Rainfall=5.60"
) % Runoff Area=4,327 sf
003':; g - Runoff Volume=0.044 af
£ g Runoff Depth=5.36"
g 03 7 .
: Z Tc=6.0 min
o i7 =
N .é CN=98
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Summary for Subcatchment S-10: Offsite Runoff

Runoff = 1.99cfs @ 12.16 hrs, Volume= 0.171 af, Depth= 2.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Hl 24-hr 25Yr Rainfall=5.60"

Area {sf) CN Description

28,246 74 >75% Grass cover, Good, HSG C
1,084 98 Paved parking & roofs

30,330 75  Weighted Average

29,246 96.43% Pervious Area
1,084 3.57% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) {feet) (ft/ft)  (fi/sec) {cfs)
55 50 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2=3.40"
6.2 370 0.0200 0.99 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0fps

11.7 420 Total

Subcatchment $-10: Offsite Runoff
Hydrograph

1.99 cfs

Type lll 24-hr

25Yr Rainfall=5.60"
Runoff Area=30,330 sf
Runoff Volume=0.171 af
Runoff Depth=2.94"
Flow Length=420"
Slope=0.0200 """
Tc=11.7 min

CN=75

Flow {cfs)
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Summary for Subcatchment $-2: Tributary to CB-1

Runoff = 1.00cfs @ 12.08 hrs, Volume= 0.081 af, Depth= 5.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25Yr Rainfall=5.60"

Area (sf) CN Description
160 74 >75% Grass cover, Good, HSG C
7,759 98 Paved parking
7,919 98 Weighted Average

160 2.02% Pervious Area
7,759 97.98% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ft’/fty  (ft/sec) {cfs)
6.0 Direct Entry, Minimum Tc

Subcatchment S-2: Tributary to CB-1

Hydrograph
! Type lli 24-hr
25Yr Rainfall=5.60"
Runoff Area=7,919 sf
Runoff Volume=0.081 af
g Runoff Depth=5.36"
8 / Tc=6.0 min
% CN=98
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Summary for Subcatchment S-3: Tributary to TD-1

Runoff = 1.22cfs @ 12.08 hrs, Volume= 0.099 af, Depth= 5.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type |l 24-hr 25Yr Rainfall=5.60"

Area (sf) CN _ Description
9,505 98 Paved parking
150 74  >75% Grass cover, Good, HSG C
9,655 98 Weighted Average
150 1.55% Pervious Area
9,505 98.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  {ft/sec) {cfs)
6.0 Direct Entry, Minimum Tc¢

Subcatchment $-3: Tributary to TD-1
Hydrograph

1.22 cfs
% Type Hl 24-hr

2 | 25Yr Rainfall=5.60"
1 % Runoff Area=9,655 sf
~ ? Runoff Volume=0.099 af
cl 7 Runoff Depth=5.36"
: Z - ;
2 Z Tc=6.0 min
7 CN=98
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Summary for Subcatchment S-4: Tributary to CB-2

Runoff = 1.40cfs @ 12.08 hrs, Volume=

0.112 af, Depth= 5.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Type lll 24-hr 25Yr Rainfall=5.60"

Area (sf} CN Description

265 74 >75% Grass cover, Good, HSG C
10,892 98 Paved parking

11,157 97 Weighted Average

265 2.38% Pervious Area
10,892 97.62% Impervious Area
Tc Length Slope Velocity Capacity Description
{min}  (feet) (ft'ft)  {ft/sec) (cfs)
6.0 Direct Entry, Minimum Tc

Subcatchment S-4: Tributary to CB-2

Hydrograph

Flow {cfs)

NN

-y

Runoff Area=11,157 sf
Runoff Volume=0.112 af

Type Ill 24-hr
25Yr Rainfall=5.60"

Runoff Depth=5.25"
Tc=6.0 min
CN=97
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Summary for Subcatchment S-5: Tributary to CB-3

Runoff = 1.21cfs @ 12.08 hrs, Volume= 0.096 af, Depth= 5.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Type lll 24-hr 25Yr Rainfall=5.60"

Area (sf) CN Description

8,903 98 Paved parking
830 74 >75% Grass cover, Good, HSG C

9,733 96 Weighted Average

830 8.53% Pervious Area
8,903 91.47% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/fl)  (ft/sec) {cfs)
6.0 Direct Entry,

Subcatchment S-5: Tributary to CB-3
Hydrograph

1.21 cfs
Type lll 24-hr

25Yr Rainfall=5.60"
Runoff Area=9,733 sf
Runoff Volume=0.096 af

3 Runoff Depth=5.13"
2 T¢=6.0 min
CN=96
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Summary for Subcatchment $-6: Tributary to CB-4

Runoff = 1.48 cfs @ 12.08 hrs, Volume= 0.112 af, Depth= 4.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25Yr Rainfall=5.60"

Area (sfi CN Description

9,382 98 Paved parking
3,100 74 >75% Grass cover, Good, HSG C

12,482 92 Weighted Average

3,100 24.84% Pervious Area
9,382 75.16% Impervious Area
Tc Length Slope Velocity Capacity Description
{min)  (feet) (ft’/fty  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment S-6: Tributary to CB-4
Hydrograph

1.48 cfs

Type lll 24-hr

25Yr Rainfall=5.60"
Runoff Area=12,482 sf
Runoff Volume=0.112 af
Runoff Depth=4.68"
Tc=6.0 min

CN=92

Flow {cfs)
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Summary for Subcatchment S-7: Tributary to CB-4

Runoff = 0.55cfs @ 12.08 hrs, Volume= 0.045 af, Depth= 5.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lil 24-hr 25Yr Rainfall=5.60"

Area {sfy CN Description
4356 98 Paved parking

4,356 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ftifty  (ft/sec) (cls)
6.0 Direct Entry, Minimum Tc

Subcatchment 8-7: Tributary to CB-4
Hydrograph

0.6 |__02—5—7C’fi|
085 Type lll 24-hr
/ 25Yr Rainfall=5.60"
o8 ; Runoff Area=4,356 sf
o g Runoff Volume=0.045 af
£ 2 Runoff Depth=5.36"
g 0;5 Tc=6.0 min
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Summary for Subcatchment $-8: Canopy Runoff

Runoff = 047 cfs @ 12.08 hrs, Volume= 0.038 af, Depth= 5.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type [l 24-hr 25Yr Rainfall=5.60"

Area (sf) CN  Description

* 3,732 98 Canopy
3,732 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  {feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Minimum Tc

Subcatchment S-8: Canopy Runoff
Hydrograph

Type lll 24-hr

25Yr Rainfall=5.60"
Runoff Area=3,732 sf
Runoff Volume=0.038 af
Runoff Depth=5.36"
Tc=6.0 min

- CN=98

Flow {cfs)
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Summary for Subcatchment $-9: Roof Runoff

Runoff = 0.33cfs @ 12.08 hrs, Volume= 0.027 af, Depth= 5.36"

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 25Yr Rainfall=5.60"

Area(sf) CN Description

* 2,642 98 Rooftop
2,642 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Minimum Tc

Subcatchment S-9: Roof Runoff
Hydrograph

0.36-
0.34-
0.32-
0.3
0.28-
0.26-
0.24-
0,22
0.2-
0.18 |
0.16-
0.14-
012
0.1
0.08-
0.06-
0.04- 7
.02

0-¥ ST . e
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0.33 cfs

Type lll 24-hr

25Yr Rainfall=5.60"
Runoff Area=2,642 sf
Runoff Volume=0.027 af
Runoff Depth=5.36"
T¢=6.0 min

CN=98

Flow (cfs)
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Summary for Reach CB-1: Catch Basin

Inflow Area = 0.182 ac, 97.98% Impervious, Inflow Depth = 5.36" for 25Yr event
Inflow = 1.00 cfs @ 12.08 hrs, Volume= 0.081 af
Outflow = 1.00cfs @ 12.09 hrs, Volume= 0.081 af, Atten=0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.20 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.07 fps, Avg. Travel Time= 0.3 min

Peak Storage= 7 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.42'
Bank-Full Depth=1.00" Flow Area= 0.8 sf, Capacity= 2.73 cfs

12.0" Round Pipe

n=0.012

Length= 22.0' Slope= 0.0050 '/

Inlet Invert= 95.00", Outlet Invert= 94.89'

Reach CB-1: Catch Basin

Hydrograph
[1 Inflow
[l@ O Outflow
. 1'00/‘3? Inflow Area=0.182 ac
f/ Avg. Flow Depth=0.42'
% Max Vel=3.20 fps |
//,; 12.0" 5
5 77 Round Pipe ‘
s // _ ;
z é/ n=0.012
> , [=22.0"
S$=0.0050 '/"
5 Capacity=2.73 cfs
’ 20 7
o i 272772 77 20777

c 2 4 6 6 101214161820222426283032343638404244464850525456586062 6466687072
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Summary for Reach CB-2: Catch Basin

Inflow Area = 0.480 ac, 94.76% Impervious, Inflow Depth = 5.19" for 25Yr event
Inflow = 261cfs @ 12.08 hrs, Volume= 0.207 af
Outflow = 259 cfs @ 12.10 hrs, Volume= 0.207 af, Atten= 0%, Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.95 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.40 fps, Avg. Travel Time= 1.3 min

Peak Storage= 70 ¢f @ 12.09 hrs
Average Depth at Peak Storage= 0.78'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity=2.73 cfs

12.0" Round Pipe

n=0.012

Length= 106.0' Slope= 0.0050 "/

Inlet Invert= 95.80", Outlet Invert= 95.37"'

Reach CB-2: Catch Basin

Hydrograph

0 Inflow

-——S_| 0 Qutflow
2.59 cfs Inflow Area=0.480 ac

Avg. Flow Depth=0.78'

Max Vel=3.95 fps
12.0"

Round Pipe
n=0.012

L=106.0"

il $=0.0050 '/
Capacity=2.73 cfs

DN NN

M.

Flow (cfs)
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Summary for Reach CB-4: Catch Basin

Inflow Area = 0.287 ac, 75.16% Impervious, Inflow Depth = 4.68" for 25Yr event
Inflow = 148 cfs @ 12.08 hrs, Volume= 0.112 af
Outflow = 1.48 cfs @ 12.09 hrs, Volume= 0.112 aof, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.19 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.03 fps, Avg. Travel Time= 0.3 min

Peak Storage= 8 ¢f @ 12.09 hrs
Average Depth at Peak Storage= 0.34'
Bank-Full Depth=1.00" Flow Area= 0.8 sf, Capacity=5.83 cfs

12.0" Round Pipe

n=0.012

Length=32.0' Slope=0.0228 "/

Inlet Invert= 96.10', Qutlet [nvert= 95.37'

Reach CB-4: Catch Basin
Hydrograph

— O Inflow
[ Cutilow
1.48 //cfi ﬁ Inflow Area=0.287 ac
;/ Avg. Flow Depth=0.34"
;/// Max Vel=6.19 fps
g 12.0"
| gz Round Pi
g 2 /é ound Pipe
s 7 n=0.012
i =é L=32.0'
é? $=0.0228 '/"
% Capacity=5.83 cfs
2
P 7
. _&H..,
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Summary for Reach CB-5: Catch Basin

Inflow Area = 0.100 ac,100.00% Impervious, Inflow Depth = 5.36" for 25Yr event
inflow = 0.55cfs @ 12.08 hrs, Volume= 0.045 af
Qutflow = 0.55cfs @ 12.09 hrs, Volume= 0.045 af, Atten= 0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.62 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 0.87 fps, Avg. Travel Time= 0.3 min

Peak Storage= 3 cf @ 12.08 hrs
Average Depth at Peak Storage= (.31
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity=2.60 cfs

12.0" Round Pipe

n=0.013

Length= 15.0' Slope= 0.0053 "/

Inlet Invert= 87.34", QOutlet Invert= 97.26'

Reach CB-5: Catch Basin

Hydrograph
0 Inflow
0.6 ’—mg O Qutflow
055" 0'55;{?, Inflow Area=0.100 ac
05- ;; Avg. Flow Depth=0.31"
0.45° é/ Max Vel=2.62 fpS
04 ;/ 12.0"
B 035 ;Z Round Plpe
3 03 77 n=0.013
= s / L=15.0"
$=0.0053 '/
018" Capacity=2.60 cfs
0.1
0.05 , 7 7 7
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D 2 4 6 8 10 12 14 16 1820 2224 2628 3032 34 36 38404244464850 5254 56586(}6264 6668 7072
Time (hours}



171134POST Type il 24-hr 25Yr Rainfall=5.60"

Prepared by Farland Corporation, Inc. Printed 4/3/2019
HydroCAD® 10.00-24 s/n 02085 © 2018 HydroCAD Software Solutions LLC Page 69

Summary for Reach P-2: 12" HDPE

Inflow Area = 0.403 ac, 98.24% Impervious, Inflow Depth = 5.36" for 25Yr event
Inflow = 220cfs @ 12.09 hrs, Volumes= 0.180 af
Qutflow = 220cfs @ 12.10 hrs, Volume= 0.180 af, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 trs, dt= 0.01 hrs
Max. Velocity= 9.14 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 3.03 fps, Avg. Travel Time= 0.1 min

Peak Storage=4 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 1.00' Flow Area= 0.8 sf, Capacity= 8.58 cfs

12.0" Round Pipe

n=0.012

Length= 18.0' Slope= 0.0494 '/

Inlet Invert= 94.89", Outlet Invert= 94.00'

Reach P-2: 12" HDPE
Hydrograph

[1 Inflow
E [ Outflow

inflow Area=0.403 ac
Avg. Flow Depth=0.35'
Max Vel=9.14 fps

12.0"

Round Pipe

n=0.012

1.=18.0"

$=0.0494'r
Capacity=8.58 cfs

2,20 cfs

Flow {cfs)
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Summary for Reach P-3: 12" HDPE

Inflow Area = 0.185 ac,100.00% Impervious, Inflow Depth = 5.368" for 25Yr event
inflow = 1.01cfs @ 12.08 hrs, Volume= 0.083 af
Outflow = 1.01cfs @ 12.09 hrs, Volume= 0.083 af, Alten= 0%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.30 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.75 fps, Avg. Travel Time= 0.8 min

Peak Storage= 16 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.29'
Bank-Full Depth= 1.00' Flow Area= 0.8 sf, Capacity=5.43 cfs

12.0" Round Pipe

n=0.013

Length= 86.0' Slope=0.0233 "/

Inlet Invert= 96.00°, Qutlet Invert= 94.00'

Reach P-3: 12" HDPE
Hydrograph

O inflow

’_m O Outftow
1.01 cfs Inflow Area=0.185 ac

1- L7
Avg. Flow Depth=0.29'
Max Vel=5.30 fps
12.0"
Round Pipe
n=0.013
L=86.0"
$=0.0233"'/"
Capacity=5.43 cfs

Flow {cfs)
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Summary for Reach P-6: 12" HDPE

Inflow Area = 0.766 ac, 87.43% Impervious, Inflow Depth = 5.00" for 25Yr event
Inflow = 406 cfs @ 12.09 hrs, Volume= 0.319 af
Outflow = 276cfs @ 12.34 hrs, Volume= 0.319 af, Atten=32%, Lag= 14.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.96 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.56 fps, Avg. Travel Time= 0.3 min

Peak Storage= 25 cf @ 12.03 hrs
Average Depth at Peak Storage= 1.00'
Bank-Full Depth=1.00' Flow Area= 0.8 sf, Capacity=2.73 cfs

12.0" Round Pipe

n=0.012

Length= 32.0' Slope= 0.0050 "/

Inlet Invert= 95.37', Outlet Invert= 95.21'

Reach P-6: 12" HDPE
Hydrograph

O Inflow

4.06 cfs B Gl
Inflow Area=0,766 ac

Avg. Flow Depth=1.00"
Max Vel=3.96 fps

3 2,76 cfs 12.0"
Round Pipe
n=0.012

‘ L=32.0'
| $=0.0050"""
. Capacity=2.73 cfs

SOVNNNY

Flow {cfs)
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Summary for Reach P-7: 12" HDPE
Inflow Area = 0.766 ac, 87.43% Impervious, Inflow Depth = 5.00" for 25Yr event
Inflow = 276cfs @ 12.34 hrs, Volume= 0.319 af
Qutflow = 274 cfs @ 12.34 hrs, Volume= 0.319 af, Atten=1%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.12 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.27 fps, Avg. Travel Time= 0.6 min
Peak Storage= 38 cf @ 12.34 hrs
Average Depth at Peak Storage= 0.56'
Bank-Full Depth= 1.00' Flow Area= 0.8 sf, Capacity=4.61 cfs
12.0" Round Pipe
n=0.012
Length=85.0" Slope=0.0142"f
Inlet Invert= 95.21', Outlet Invert= 94.00'
Reach P-7: 12" HDPE
Hydrograph
O Inflow
3 S O Qutflow

Flow {cfs)

274 cfs [
[

NN

Inflow Area=0.766 ac
Avg. Flow Depth=0.56"
Max Vel=6.12 fps
12.0"

Round Pipe

n=0.012

L=85.0'

$=0.0142"/'
Capacity=4.61 cfs
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Summary for Reach TD-1: Trench Drain

Inflow Area = 0.222 ac, 98.45% Impervious, Inflow Depth= 5.36" for 25Yr event
Inflow = 1.22cfs @ 12.08 hrs, Volume= 0.099 af
Outflow = 121 cfs @ 12.10 hrs, Volume= 0.099 af, Atten=0%, Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.98 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 1.64 fps, Avg. Travel Time= 1.8 min

Peak Storage= 44 ¢f @ 12.09 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 4.65 cfs

12.0" Round Pipe

n=0.012

Length=180.0" Slope= 0.0145 '/

Inlet Invert= 97.50°, Qutlet Invert= 94.89'

Reach TD-1: Trench Drain
Hydrograph

O Inflow
’_Imi' O Qutflow
1.21 cfs Inflow Area=0.222 ac

Avg. Flow Depth=0.35'
Max Vel=4.98 fps
12.0"

Round Pipe

n=0.012

L=180.0"

$=0.0145"/"
Capacity=4.65 cfs
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Flow (cfs)
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Summary for Pond DMH-2: Drain Manhole

Inflow Area = 0.185 ac,100.00% Impervious, Inflow Depth = 5.36" for 25Yr event

Inflow = 1.01cfs @ 12.08 hrs, Volume= 0.083 af

Primary = 1.01cfs @ 12.08 hrs, Volume= 0.083 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond DMH-2: Drain Manhole
Hydrograph

[1 tnflow

_____ ] O Primary
1.01 cfs Inflow Area=0.185 ac
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Flow (cfs)
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Summary for Pond DMH-5: Drain Manhole

for 25Yr event

0.319 af, Atten=0%, Lag= 0.0 min

Inflow Area = 0.766 ac, 87.43% Impervious, Inflow Depth = 5.00"
Inflow = 276 cfs @ 12.34 hrs, Volume= 0.319 af
Primary = 276cfs @ 12.34 hrs, Volume=

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond DMH-5: Drain Manhole

Hydrograph

Flow {cfs)
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Summary for Pond SRS-1: Subsurface Recharge System

Inflow Area = 1.355 ac, 92.37% Impervious, Inflow Depth = 5.16" for 25Yr event
Inflow = 594 cfs @ 12.09 hrs, Volume= 0.582 af

Qutflow = 573cfs @ 12.13 hrs, Volume= 0.494 af, Atten=4%, Lag= 1.9 min
Discarded = 0.Mcfs@ 2.57 hrs, Volume= 0.081 af

Primary = 571cfs @ 12.13 hrs, Volume= 0.412 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=97.95 @ 12.13 hrs Surf.Area= 2,242 sf Storage= 7,481 cf

Plug-Flow detention time= 366.5 min calculated for 0.493 af (85% of inflow)
Center-of-Mass det. time= 301.5 min { 1,059.4 - 758.0 )

Volume Invert Avail.Storage  Storage Description
#1 93.25' 2,975 c¢f 21.40'W x 104.76'L x 5.75'H Prismatoid
12,891 cf Overall - 5,454 cf Embedded = 7,436 cf x 40.0% Voids
#2 94.00' 5454 cf Cultec R-902HD x 84 Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 3.67'L = 64.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap

84 Chambers in 3 Rows

Cap Storage= +2.8 cf x 2 x 3 rows = 16.6 ¢f

8,429 cf Total Available Storage

Device Routing Invert Qutlet Devices
#1 Discarded 83.25' 0.270 in/hr Exfiltration over Surface area
#2  Primary 87.00' 12.0" Round Culvert X 3.00

L=40.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 97.00' / 96.80' S= 0.0050 '/ Cc= 0.900
n=0.012, Flow Area= 0.79 sf

iscarded OutFlow Max=0.01 cfs @ 2.57 hrs HW=983.31' (Free Discharge})
1=Exfiltration (Exfiliration Controls 0.01 cfs)

Primary QutFlow Max=5.71 cfs @ 12.13 hrs HW=87.95' (Free Discharge)
2=Culvert (Barrel Controls 5.71 cfs @ 3.20 fps)

i m———-
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Pond SRS-1: Subsurface Recharge System
Hydrograph

5.94 cfs _ T,
| 5.73 cfs Inflow Area=1.355 ac | |Bemmay .
. (571 chs [/ Peak Elev=97.95'
Storage=7,481 cf

NN

NN

\\\\\\

DN

N

LN
A
AW

Flow {cfs)

N

LA

e b

NN
o]
TR

ARRR LR e T

W
NN

27 ////

|77

7 G 7

1 ' 2
001 cts B 2 A

: : 4 :
0 2 4 8 810121416 18 2022 24 26 28 30 32 34 3638 40 42 44 46 48 50 52 54 56 5860 6264 66 68 70 72
Time (hours)

S
NN

R
\



171134POST Type Il 24-hr 25Yr Rainfall=5.60"

Prepared by Farland Corporation, Inc. Printed 4/3/2019
HydraCAD® 10.00-24 s/n 02085 © 2018 HydroCAD Software Solutions LLC Page 78

Summary for Pond SRS-2: Subsurface Recharge System

Inflow Area = 0.161 ac,100.00% Impervious, Inflow Depth = 5.38" for 25Yr event
Inflow = 0.88 cfs @ 12.08 hrs, Volume= 0.072 af

Qutflow = 0.84 cfs @ 12.11 hrs, Volume= 0.065 af, Atten=5%, Lag= 1.6 min
Discarded = 0.00cfs @ 2.33 hrs, Volume= 0.014 af

Primary = 0.83cfs @ 12.11 hrs, Volume= 0.051 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=99.53' @ 12.11 hrs Surf.Area= 391 sf Storage= 870 cf

Plug-Flow detention time= 426.6 min calculated for 0.065 af (90% of inflow)
Center-of-Mass det. time= 377.9 min (1,124.3-746.4)

Volume Invert Avail.Storage _Storage Description
#1 96.25' 587 cf 8.50'W x 46.04'L x 5.75'H Prismatoid
2,250 cf Overall - 782 cf Embedded = 1,468 cf x 40.0% Voids
#2 97.00° 782 c¢f Cultec R-902HD x 12 Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 3.67'L = 64.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap
Cap Storage=+2.8cf x 2 x 1 rows = 5.5 cf

1,369 ¢f Total Available Storage

Device Routing Invert Qutlet Devices
#1 Discarded 96.25' 0.270 in/hr Exfiltration over Surface area
#2  Primary 99.00' 12.0" Round Culvert

1=28.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 99.00'/ 94.20° S$S=0.1714"/ Cc= 0.200
n=0.012, Flow Area= 0.79 sf

iscarded OutFlow Max=0.00 cfs @ 2.33 hrs HW=96.31' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.00 cfs)

Primary OutFlow Max=0.83 cfs @ 12.11 hrs HW=99.53' (Free Discharge)
2=Culvert (Inlet Controls 0.83 cfs @ 1.96 fps)
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Pond SRS-2: Subsurface Recharge System
Hydrograph

e I [ Inflow
0.88 cfs 1 Qutflow
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0,75-
07
0.65-
0.6
0.55-
0.5
0.45
0.4
0.35°
0.3
0.254 _
0.2]
0.15; Z 7% 7 i i
0.1 0.00 cfs , : :
0.05° : '
0

M-

Flow (cfs)
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Summary for Pond WQI-1: Water Quality Inlet

Inflow Area = 0.403 ac, 98.24% Impervious, Inflow Depth = 5.36" for 25Yr event
Inflow = 220cfs @ 12.09 hrs, Volume= 0.180 af
Primary = 220 cfs @ 12.09 hrs, Volume= 0.180 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond WQI-1: Water Quality Inlet
Hydrograph

] B Pamary
@Z%SET Inflow Area=0.403 ac

BN

RNV

Flow (cfs)
\\\\\g\\\\\\\\\\\\\\
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Summary for Pond WQI-2: Water Quality Inlet

Inflow Area = 0.766 ac, 87.43% Impervious, Inflow Depth = 5.00" for 25Yr event
inflow = 406 cfs @ 12.09 hrs, Volume= 0.319 af
Primary = 4.068cfs@ 12.09 hrs, Volume= 0.319 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs

Pond WQI-2: Water Quality Inlet

Hydrograph
P 5 ey
4 W77 Inflow Area=0.766 ac
%
“%
, Y
3 1
: %%
z 7 2
: |
T 2
1
_ A 7 7
o Wz WA A A A,

0 2 4 6 8 1012 1416182022242628303234 36384042444648505254565860626466687072
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Summary for Subcatchment S-1: Roof Runoff

Runoff = 0.68 cfs @ 12.08 hrs, Volume= 0.056 af, Depth= 6.76"

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 100yr Rainfall=7.00"

Area (sf) CN Description

* 4,327 98 Rooftop

4,327 100.00% Impervious Area

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

6.0 Direct Entry, Minimum Tc

Subcatchment S-1: Roof Runoff
Hydrograph

0.75

" 0.68 cfs
- Type lll 24-hr

2’ 100yr Rainfall=7.00"
fis Runoff Area=4,327 sf
b ¢ Runoff Volume=0.056 af
g .. ¢ Runoff Depth=6.76"
g o35 Tc=6.0 min
o y CN=98
0.01? ’
oM 7777777777777

0 2 4 6 8 10 1214 161820 2224 2628 3032 343638 404244464850 525456 5860 6264 6668 7072
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Summary for Subcatchment S-10: Offsite Runoff

Runoff = 281cfs@ 12.16 hrs, Volume=

0.241 af, Depth= 4.15"

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 100yr Rainfall=7.00"

Area (sfy CN  Description

29,246 74 >75% Grass cover, Good, HSG C
1,084 98 Paved parking & roofs

30,330 75 Weighted Average
29,2486 96.43% Pervious Area
1,084 3.57% Impervious Area

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

5.5 50 0.0200 0.15 Sheet Flow,

Grass: Short n=0.150 P2=3.40"

6.2 370 0.0200 0.99

Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

11.7 420 Total

Subcatchment S-10: Offsite Runoff

Hydrograph
3
? Type Ili 24-hr
g 100yr Rainfall=7.00"
ig Runoff Area=30,330 sf
~ z ig Runoff Volume=0.241 af
g l,% Runoff Depth=4.15"
2 ié Flow Length=420'
. Slope=0.0200 '/*
1 ;%
;% Tc=11.7 min
| CN=75
f%

Time {hours)
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Summary for Subcatchment S-2: Tributary to CB-1

Runoff = 1.25cfs @ 12.08 hrs, Volume= 0.102 af, Depth= B.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type [l 24-hr 100yr Rainfall=7.00"

Area (sf) CN Description

160 74  >75% Grass cover, Good, HSG C
7,759 98 Paved parking

7,919 98 Weighted Average

160 2.02% Pervious Area
7,759 97.98% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ ({feet) (ft/fty  (ft/sec) (cfs)
6.0 Direct Entry, Minimum Tc

Subcatchment $-2: Tributary to CB-1
Hydrograph

1.25 cfs
Type Il 24-hr

1 100yr Rainfall=7.00"
L % Runoff Area=7,919 sf
R 2 Runoff Volume=0.102 af
£ é Runoff Depth=6.76"
2 7 Tc=6.0 min
,/g CN=98

-

.

/
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Runoff

Summary for Subcatchment S-3: Tributary to TD-1

= 1.52 cfs @ 12.08 hrs, Volume= 0.125 af, Depth= 6.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100yr Rainfall=7.00"

Area (sf} CN Description

9,505 98 Paved parking
150 74 >75% Grass cover, Good, HSG C

9,655 98 Weighted Average

150 1.55% Pervious Area
9,505 98.45% Impervious Area
Tc Length Slope Velocity Capacity Description
(min} _ (feet) (ft/ft)  (ft/sec) (cfs)

Flow (cfs)

6.0

—

0-

Direct Entry, Minimum Tc

Subcatchment S-3: Tributary to TD-1

¢ —p———

Hydrograph
Type lll 24-hr
100yr Rainfall=7.00"
Runoff Area=9,655 sf
Runoff Volume=0.125 af
Runoff Depth=6.76"
| Tc=6.0 min
g CN=98
a¢
a%
- i
.
I T

Y T
0 2 4 6 8 10 12 14 16 1820 2224 26 2830 3234 36 3840 4244 46 4850 5254 56 5860 62 6466 6870 72
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Summary for Subcatchment S-4: Tributary to CB-2

Runoff = 1.75cfs @ 12.08 hrs, Volume= 0.142 af, Depth= 6.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type I 24-hr 100yr Rainfall=7.00"

Area {(sf) CN Description
265 74 >75% Grass cover, Good, HSG C
10,892 98 Paved parking
11,157 97 Weighted Average
265 2.38% Pervious Area
10,892 97.62% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Minimum Tc¢

Subcatchment $-4: Tributary to CB-2
Hydrograph

/) Type lll 24-hr
100yr Rainfall=7.00"

Runoff Area=11,157 sf
Runoff Volume=0.142 af

g Runoff Depth=6.64"
E Tc=6.0 min
CN=87

Z
1 T
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Summary for Subcatchment S-5: Tributary to CB-3

Runoff = 1.52cfs @ 12.08 hrs, Volume= 0.121 af, Depth= 6.52"

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 100yr Rainfall=7.00"

Area {(sf) CN Description

8,903 98 Paved parking
830 74 >75% Grass cover, Good, HSG C

9,733 96 Weighted Average

830 8.53% Pervious Area
8,903 91.47% Impervious Area
Tc Length Slope Velocity Capacity Description
{min}) (feet) (ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry,

Subcatchment S-5: Tributary to CB-3
Hydrograph

1.52 cfs
Type Ill 24-hr
100yr Rainfall=7.00"

%
¢ Runoff Area=9,733 sf
. g Runoff Volume=0.121 af
J 2 Runoff Depth=6.52"
& 7 Tc=6.0 min
7 —
éé
'z
'Z
.
S ///////// 2 Al
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Summary for Subcatchment S-6: Tributary to CB-4

Runoff = 1.89cfs @ 12.08 hrs, Volume= 0.145 af, Depth= 6.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type |l 24-hr 100yr Rainfali=7.00"

Area (sf) CN Description

9,382 98 Paved parking
3,100 74  >75% Grass cover, Good, HSG C

12,482 92 Weighted Average

3,100 24.84% Pervious Area
8,382 75.16% lmpervious Area
Tc Length Siope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment S-6: Tributary to CB-4

Hydrograph
Z Type 1ll 24-hr
“ 100yr Rainfall=7.00"
% Runoff Area=12,482 sf
i 2 Runoff Volume=0.145 af
d ¢ Runoff Depth=6.05"
R T¢=6.0 min
% CN=92
.
7
Y ' //////////////'7///////////////// 7
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Summary for Subcatchment S-7: Tributary to CB-4

Runoff = 069 cfs@ 12.08 hrs, Volume= 0.056 af, Depth= 6.76"

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 100yr Rainfall=7.00"

Area (sf} CN  Description
4,356 98 Paved parking

4,356 100.00% Impervious Area
Te Length Slope Velocity Capacity Description
{min) {feet) (ft/ft) (ft/sec) (cfs)
6.0 Direct Entry, Minimum Tc¢

Subcatchment S$-7: Tributary to CB-4
Hydrograph

0.75-

0.7- L7

Type lll 24-hr

100yr Rainfall=7.00"
Runoff Area=4,356 sf
Runoff Volume=0.056 af

0.65.
0.6
(.55

0.5
0.45 |
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DLRIRR

g .. Runoff Depth=6.76"

é 0.35-) : Tc=6.0 min
CN=98
0.25- E

0.1
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Summary for Subcatchment S-8: Canopy Runoff

Runoff = 0.59cfs @ 12.08 hrs, Volume= 0.048 af, Depth= 6.76"

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 100yr Rainfall=7.00"

Area (sf) CN Description

* 3,732 98 Canopy
3,732 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (fi/fty  (ft/sec) {cfs)
6.0 Direct Entry, Minimum Tc

Subcatchment S-8: Canopy Runoff
Hydrograph

os 0.59 cfs '
' 4 Type lll 24-hr

g 100yr Rainfall=7.00"

0.45 % Runoff Area=3,732 sf

0.4 ? Runoff Volume=0.048 af
€ o Z Runoff Depth=6.76"
I 7 Tc=6.0 min

028 % CN=98

| /)
0.05 /A///

Time {(hours)
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Summary for Subcatchment $-9: Roof Runoff

Runoff = 042 cfs @ 12.08 hrs, Volume= 0.034 af, Depth= 6.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Wl 24-hr 100yr Rainfall=7.00"

Area (sf)} CN Description
* 2,642 98 Rooftop
2,642 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/it)  (ft/sec) {cfs)
8.0 Direct Entry, Minimum Tc¢

Subcatchment S$-9: Roof Runoff
Hydrograph

0

"oa # Type Il 24-hr

hots 100yr Rainfall=7.00"
Runoff Area=2,642 sf

Runoff Volume=0.034 af

0.36-
0.34-
0.32-

0.3]

.28
g oz Runoff Depth=6.76"
E% 0022_ : - Tc=6.0 min
o1 . CN=98
7
0.12- ?%
0.1 5/
0.08-] g%
0.06- f%
A
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0
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Summary for Reach CB-1: Catch Basin

Inflow Area = 0.182 ac, 97.98% Impervious, Inflow Depth = 6.76" for 100yr event
Inflow = 1.25cfs @ 12.08 hrs, Volume= 0.102 af
Outflow = 1.25cfs @ 12.09 hrs, Volume= 0.102 af, Atten= 0%, Lag=0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Max. Velocity= 3.40 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.15 fps, Avg. Travel Time= 0.3 min

Peak Storage= 8 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.47'
Bank-Full Depth= 1.00' Flow Area= 0.8 sf, Capacity=2.73 cfs

12.0" Round Pipe

n=0.012

Length=22.0" Slope= 0.0050 "/

Intet Invert= 95.00', Outlet Invert= 94.89'

Reach CB-1: Catch Basin
Hydrograph

[1 Inflow
[1 Qutflow

Inflow Area=0.182 ac
Avg. Flow Depth=0.47"
Max Vel=3.40 fps
12.0"

Round Pipe

n=0.012

L=22.0'

S$=0.0050"/"
Capacity=2.73 cfs

Flow (cfs)
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Summary for Reach CB-2: Catch Basin

Inflow Area = 0.480 ac, 94.76% Impervious, Inflow Depth = 6.59" for 100yr event
Inflow = 327 cfs @ 12.08 hrs, Volume= 0.263 af
Outflow = 282cfs@ 12.06 hrs, Volume= 0.263 af, Atten=14%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs
Max. Velocity= 3.96 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.50 fps, Avg. Travel Time= 1.2 min

Peak Storage= 83 cf @ 12.06 hrs
Average Depth at Peak Storage= 1.00'
Bank-Full Depth=1.00" Flow Area= 0.8 sf, Capacity=2.73 cfs

12.0" Round Pipe

n=0.012

Length= 106.0" Slope= 0.0050 "/

Inlet Invert= 85.90', Outlet Invert= 95.37'

Reach CB-2: Catch Basin
Hydragraph

0 Inflow
O Cutflow

Inflow Area=0.480 ac
Avg. Flow Depth=1.00"

Max Vel=3.96 fps

12.0"

7, Round Pipe
3 n=0.012
= L=106.0"

$=0.0050 '/
Capacity=2.73 cfs

ok

Time t{hours}

¢ e————
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Summary for Reach CB-4: Catch Basin

Inflow Area = 0.287 ac, 75.16% Impervious, Inflow Depth = 6.05" for 100yr event
Inflow = 1.89c¢fs @ 12.08 hrs, Volume= 0.145 af
Outflow = 1.89cfs @ 12.09 hrs, Volume= 0.145 af, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.62 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.18 fps, Avg. Travel Time= 0.2 min

Peak Storage=2cf @ 12.08 hrs
Average Depth at Peak Storage= 0.39'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity=5.83 cfs

12.0" Round Pipe

n=0.012

Length= 32.0' Slope= 0.0228 '/

inlet Invert= 96.10', Outlet Invert= 95.37"

Reach CB-4: Catch Basin
Hydrograph

[ Inflow
] Outflow

Inflow Area=0.287 ac
Avg. Flow Depth=0.39’
Max Vel=6.62 fps
12.0"

Round Pipe

n=0.012

L=32.0"

$=0.0228 '/"
Capacity=5.83 cfs

Flow {cfs)

0 7 L,
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Summary for Reach CB-5: Catch Basin

Inflow Area =
inflow = 069cfs @ 12.08 hrs, Volume=
Qutflow = 0.69 cfs @ 12.09 hrs, Volume=

0.100 a¢,100.00% Impervious, Inflow Depth = 6.76" for 100yr event

0.056 af
0.056 af, Atten=0%, Lag=0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Max. Velocity= 2.79 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 0.93 fps, Avg. Travel Time= 0.3 min

Peak Storage= 4 ¢f @ 12.08 hrs
Average Depth at Peak Storage= 0.35'

Bank-Full Depth=1.00" Flow Area= 0.8 sf, Capacity= 2.60 cfs

12.0" Round Pipe

n=0.013

Length=15.0" Slope= 0.0053 '/

Inlet Invert= 97.34', Outlet Invert= 97.26'

Reach CB-5: Catch Basin

O Inflow
0 Qutflow

Inflow Area=0.100 ac
Avg. Flow Depth=0.35'
Max Vel=2.79 fps
12.0"

Round Pipe

n=0.013

L=15.0'

$=0.0053 '/’
Capacity=2.60 cfs

%

Hydrograph
0.65: g
0.6-
0.55 |
05"
= 0.45{ Z
'!;1 0.4 2
u_r:v 0.35*; ; %
0.25° Egﬁ
0.2 é%%
0.15-5 ;%%
7
0.1’: ’{%//@W
0‘021 .. W

) A
L7222 7222 2 7 7

Time (hours)
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Summary for Reach P-2: 12" HDPE

Inflow Area = 0.403 ac, 98.24% Impervious, Inflow Depth= 6.76"
Inflow = 275cfs @ 12.09 hrs, Volume=
Outflow = 275cfs@ 12.09 hrs, Volume=

far 100yr event
0.227 af
0.227 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Max. Velocity= 9.73 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 3.25 fps, Avg. Travel Time= 0.1 min

Peak Storage=5cf @ 12.09 hrs
Average Depth at Peak Storage= 0.39

Bank-Full Depth= 1.00' Flow Area= 0.8 sf, Capacity= 8.58 cfs

12.0" Round Pipe

n=10.012

Length= 18.0" Slope=0.0494"

Inlet Invert= 94.89°, Qutlet Invert= 94.00'

Reach P-2: 12" HDPE

Hydrograph

J Inflow

) g O Outflow
3 2.75 Cf/s/ > Inflow Area=0.403 ac
L Avg. Flow Depth=0.39'
/// Max Vel=9.73 fps
2 g 12.0"
@ % Round Pipe
3 n=0.012
g 7 L=18.0"
1 ’éé S$=0.0494 """
ié% Capacity=8.58 cfs

7 7
Q27 i il
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Summary for Reach P-3: 12" HDPE

Inflow Area = 0.185 ac,100.00% Impervious, Inflow Depth = 6.76" for 100yr event
Inflow = 1.27 cfs @ 12.08 hrs, Volume= 0.104 af
Outflow = 127cfs @ 12.09 hrs, Volume= 0.104 af, Atten=0%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.64 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.87 fps, Avg. Travel Time= 0.8 min

Peak Storage= 19 ¢f @ 12.09 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth=1.00' Flow Area= 0.8 sf, Capacity= 5.43 cfs

12.0" Round Pipe

n=0.013

Length= 86.0' Slope= 0.0233 /'

Inlet Invert= 96.00", Outlet invert= 94.00'

Reach P-3: 12" HDPE

Hydrograph
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Summary for Reach P-6: 12" HDPE

Inflow Area = 0.766 ac, 87.43% Impervious, Inflow Depth = 6.39" for 100yr event
Inflow = 462cfs @ 12.09 hrs, Volume= 0.408 af
Qutflow = 289cfs @ 12.00 hrs, Volume= 0.408 af, Atten=37%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.96 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.67 fps, Avg. Travel Time= 0.3 min

Peak Storage= 25 cf @ 12.01 hrs
Average Depth at Peak Storage= 1.00'
Bank-Full Depth= 1.00"' Flow Area= 0.8 sf, Capacity= 2.73 cfs

12.0" Round Pipe

n=0.012

Length=32.0' Slope= 0.0050"

Inlet Invert= 95.37', Outlet Invert= 95.21"

Reach P-6: 12" HDPE
Hydrograph
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Summary for Reach P-7: 12" HDPE

Inflow Area = 0.766 ac, 87.43% Impervious, Inflow Depth = 6.39" for 100yr event
Inflow = 289cfs @ 12.00 hrs, Volume= 0.408 aof
Outflow = 283 cfs @ 12.01 hrs, Volume= 0.408 af, Atten=2%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.16 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.44 fps, Avg. Travel Time= 0.6 min

Peak Storage= 39 ¢f @ 12.00 hrs
Average Depth at Peak Storage= 0.57'
Bank-Full Depth= 1.00' Flow Area= 0.8 sf, Capacity=4.61 cfs

12.0" Round Pipe

n=0.012

Length=85.0" Slope=0.0142"/

Inlet Invert= 95.21', Outlet Invert= 94.00'

Reach P-7: 12" HDPE

Hydrograph
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Avg. Flow Depth=0.57"
Max Vel=6.16 fps
12.0"

Round Pipe
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Capacity=4.61 cfs
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Summary for Reach TD-1: Trench Drain

Inflow Area = 0.222 ac, 98.45% Impervious, Inflow Depth = 6.76" for 100yr event
Inflow = 1.52cfs @ 12.08 hrs, Volume= 0.125 af
Outflow = 1.52cfs @ 12.10 hrs, Volume= 0.125 af, Atten=0%, Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.29 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 1.76 fps, Avg. Travel Time= 1.7 min

Peak Storage= 52 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.39'
Bank-Full Depth= 1.00' Flow Area= 0.8 sf, Capacity= 4.65 cfs

12.0" Round Pipe

n=0.012

Length= 180.0' Slope=0.0145"/

Inlet Invert= 97.50', Qutlet Invert= 94.89'

Reach TD-1: Trench Drain
Hydrograph

15208 B Gutte
1-52}‘;9/* Inflow Area=0.222 ac
7% Avg. Flow Depth=0.39'
2% Max Vel=5.29 fps
- //’2 12.0"
g 2? Round Pipe
3 7 n=0.012
: ] vedsn
. L=180.0
) $=0.0145 /'
. .
i Capacity=4.65 cfs
77
y
;%%////’//
777 777 7 7

e L L L L B R S R L L e S L R L L Ly L i T e
0 2 4 6 8 1012141618 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
Time (hours)

e ———— =



171134P0OST Type Il 24-hr 100yr Rainfall=7.00"

Prepared by Farland Corporation, Inc. Printed 4/3/2019
HydroCAD® 10.00-24 s/n 02085 © 2018 HydroCAD Software Solutions LLC Page 101

Summary for Pond DMH-2: Drain Manhole

Inflow Area = 0.185 ac,100.00% Impervious, Inflow Depth = 6.76" for 100yr event
Inflow = 127 cfs @ 12.08 hrs, Volume= 0.104 af
Primary = 1.27cfs @ 12.08 hrs, Veolume= 0.104 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond DMH-2: Drain Manhole
Hydrograph
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Summary for Pond DMH-5: Drain Manhole

Inflow Area = 0.766 ac, 87.43% Impervious, Inflow Depth = 6.39" for 100yr event

Inflow = 2.89cfs @ 12.00 hrs, Volume= 0.408 af

Primary = 289cfs @ 12.00 hrs, Volume= 0.408 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond DMH-5: Drain Manhole
Hydrograph

[1 Inflow
[1 Primary
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) 2.89 cfs Inflow Area=0.766 ac
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Summary for Pond SRS-1: Subsurface Recharge System

Inflow Area = 1.355 ac, 92.37% Impervious, Inflow Depth = 6.55" for 100yr event
Inflow = 6.75cfs @ 12.09 hrs, Volume= 0.739 af

Qutflow = 6.53cfs @ 12.12 hrs, Volume= 0.651 af, Atten= 3%, Lag= 1.7 min
Discarded = 001cfls@ 2.03 hrs, Volume= 0.082 af

Primary = 651 cfs @ 12.12 hrs, Volume= 0.569 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=98.04' @ 12.12 hrs Surf.Area= 2,242 sf Storage= 7,570 cf

Plug-Flow detention time= 296.8 min calculated for 0.651 af (88% of inflow)
Center-of-Mass det. time= 240.8 min ( 994.9 - 754.1)

Volume Invert Avail Storage  Storage Description
#1 93.2%' 2975cf 21.40'W x 104.76'L x 5.75'H Prismatoid
12,891 cf Overall - 5,454 cf Embedded = 7,436 cf x 40.0% Voids
#2 94.00' 5454 ¢f Cultec R-902HD x 84 Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 3.67'l. = 64.7 cf
Overall Size= 78.0"W x 48.0"H x 4,10°'L with 0.44' Overlap

84 Chambers in 3 Rows

Cap Storage= +2.8 ¢f x 2 x 3 rows = 16.6 cf

8,429 cf Total Available Storage

Device Routing Invert Qutlet Devices
#1  Discarded 93.25' 0.270 in/hr Exfiltration over Surface area
#2  Primary 97.00' 12.0" Round Culvert X 3.00

L= 40.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Qutlet Invert= 97.00' / 96.80" S=0.0050"/ Cc=0.900
n=0.012, Flow Area= 0.79 sf

iscarded OutFlow Max=0.01 cfs @ 2.03 hrs HW=93.31" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=6.51 cfs @ 12.12 hrs HW=98.04' (Free Discharge}
2=Culvert (Barrel Controls 6.51 c¢fs @ 3.30 fps)
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Pond SRS-1: Subsurface Recharge System

Hydrograph
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Summary for Pond SRS-2: Subsurface Recharge System

Inflow Area = 0.161 ac,100.00% Impervious, Inflow Depth = 6.76" for 100yr event
Inflow = 1.10cfs @ 12.08 hrs, Volume= 0.091 af

Outflow = 1.05cfs @ 12.11 hrs, Volume= 0.084 af, Atten=4%, Lag= 1.5 min
Discarded = 000cfs@ 1.82 hrs, Volume= 0.014 af

Primary = 1.05cfs @ 12.11 hrs, Volume= 0.069 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=99.61' @ 12.11 hrs Surf Area= 391 sf Storage=891 cf

Plug-Flow detention time= 346.1 min calculated for 0.084 af (92% of inflow)
Center-of-Mass det. time= 304.8 min (1,048.0 - 743.1)

Volume Invert Avail.Storage Storage Description
#1 96.25' 587 cf 8.50'W x 46.04'L x 5.75'H Prismatoid
2,250 cf Overall - 782 cf Embedded = 1,468 cf x 40.0% Voids
#2 97.00' 782 cf Cultec R-202HD x 12 Inside #1

Effective Size= 69.8"W x 48.0"H => 17.65 sf x 3.67'L = 64.7 cf
Overall Size= 78.0"W x 48.0"H x 4.10'L with 0.44' Overlap
Cap Storage= +2.8 cf x 2 x 1 rows = 5.5 cf

1,369 ¢f Total Available Storage

Device Routing Invert Qutlet Devices
#1  Discarded 96.25' 0.270 in/hr Exfiltration over Surface area
#2  Primary 99.00' 12.0" Round Culvert

L=28.0'" CMP, projecting, no headwall, Ke=0.900
Inlet / Qutlet Invert= 99.00' / 94.20' S=0.1714"/" Cc=0.900
n=0.012, Flow Area= 0.79 sf

iscarded OutFlow Max=0.00 cfs @ 1.82 hrs HW=96.31' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.00 cfs)

Primary OutFlow Max=1.05 cfs @ 12.11 hrs HW=89.61" (Free Discharge)
2=Culvert (Inlet Controls 1.05 ¢fs @ 2.10 fps)
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Pond SRS-2: Subsurface Recharge System

Hydrograph
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Summary for Pond WQl-1: Water Quality Inlet
Inflow Area = 0.403 ac, 98.24% Impervious, Inflow Depth = 6.76" for 100yr event
Inflow = 275cfs @ 12.09 hrs, Volume= 0.227 af
Primary = 275cfs @ 12.09 hrs, Volume= 0.227 af, Atten= 0%, Lag= 0.0 min
Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Pond WQI-1: Water Quality Inlet
Hydrograph
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Summary for Pond WQI-2: Water Quality Inlet

Inflow Area = 0.766 ac, 87.43% Impervious, Inflow Depth = 6.398" for 100yr event
Inflow = 462 cfs @ 12.09 hrs, Volume= 0.408 af
Primary = 462 cfs @ 12.09 hrs, Volume= 0.408 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Pond WQI-2: Water Quality Inlet

Hydrograph
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