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Introduction

At the request of Cobb Road, LLC, All-Points Technology Corporation, P.C. (“APT”) has
undertaken analysis of and design to address stormwater impacts resulting from development of
a proposed three-megawatt (3 MW) direct current (DC) solar electric generating facility in Old
Lyme, Connecticut (the “Project”). The Project, known as the Power Lines Solar project,
involves the installation of solar panels and associated equipment at 20-1 Short Hills Road in Old
Lyme, Connecticut (“Site™).

The purpose of this report is to provide an analysis of the potential stormwater drainage impacts
associated with the Project, as well as a description of the design to mitigate such potential
stormwater drainage impacts. The design is intended to be in full compliance with the State and
Town regulations while taking prevailing site conditions and practical factors into account.

Existing Site Conditions

The Site is a privately-owned irregular shaped parcel located at 20-1 Short Hills Road in Old
Lyme, Connecticut, that consists of approximately 120.23+ acres of primarily undeveloped land.
The property is transected from west to east by an Eversource distribution line right of way
(“ROW™).

The Site lies within the Eastern Coastal Ecoregion?, with elevations within the region ranging
from sea level to £400 feet above mean sea level (“AMSL”). The Site’s existing topography is
generally level with a slight slope downward from east to west. Within the project area, the
topography includes slopes that range from approximately 0 to 10 percent throughout.
Elevations within the Site range from approximately 230 feet AMSL on its eastern side to
approximately 200 feet AMSL on the western side.

Developed Site Conditions

The Project will be constructed in the northern area of the Site, just north of the existing
overhead electric distribution line and west of an existing gravel road. Access to the site will be
provided via a proposed gravel access road connecting to the existing gravel/paved road off of
Short Hills Road. The Project includes the installation of 7,704 solar panels and associated
fencing, access road, utility and stormwater management features, in an existing £12.72 acres
wooded area immediately to the north of an overhead electric distribution line. Of the £12.72
acres, £12.33 acres will require clearing and grubbing for the Project.

The proposed solar panels will be installed on a post driven ground mounted racking system,
with minimal changes to the existing grades. As a result, the post-development site conditions
will mimic the pre-developed site conditions. Areas of clearing and grubbing and any existing
ground cover that is disturbed during construction will be reseeded with a low growth seed mix.
In order to account for the change in ground cover and time of concentration, four (4) grass lined
infiltration basins are proposed along the western side of the proposed Project area.

! Dowhan, J.J. and Craig, R. 1976. Rare and Endangered Species of Connecticut and Their Habitats. State Geological
and Natural History Survey of Connecticut. The Natural Resources Center, Department of Environmental Protection.
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Stormwater Management
Analysis Methodology

The hydrologic analysis was performed using the HydroCAD stormwater modeling system
computer program developed by HydroCAD Software Solutions, LLC.

Hydrographs for each watershed were developed using the SCS Synthetic Unit Hydrograph
Method with a Type Il rainfall distribution. Hydrographs were developed for the NOAA Atlas
14, Volume 10, Version 2 Precipitation 2-, 25-, 50-, and 100-year storm event with rainfall
depths of 3.45, 6.27, 7.07, and 7.93 inches respectively.

The existing and proposed drainage areas used in the calculations are illustrated on the Existing
and Proposed Drainage Area Plans (EDA-1 & PDA-1). These maps and the corresponding
HydroCAD output are attached.

Utilizing Appendix I, Stormwater Management at Solar Array Construction Projects, provided
by Connecticut Department of Energy & Environmental Projection (“CT DEEP”), this
hydrologic analysis will reflect a reduction of the Hydrologic Soil Group (“HSG”) present on-
site by one (1) step (e.g. soils of HSG B shall be considered HSG C). This reduction is intended
to account for the compaction of soils that results from extensive machinery traffic during
construction of the array. The Water Quality Volume (“WQV”) for the site will be calculated
assuming that the solar panels, roadways, gravel surfaces, and transformer pads are effectively
impervious cover, provided in Appendix F.

Existing Drainage Patterns

The proposed Project area drains from the east to the west, ultimately into an existing wetland

system at the base of the hill. A grade break, approximately following the existing road to the

east, adds an additional 0.87+ acres of watershed that drains to the west into the proposed limit
of disturbance.

The Site was modeled at one (1) Analysis Point (“AP-1"), which is the wetlands to the west at
the base of the hill. Peak discharges have been computed at the point of study for the 2-, 25-, 50-
, and 100-year storm events.

The project site soils identified by the United States Department of Agriculture (USDA) Natural
Resources Conservation Service consist of Map Unit Symbol 73C, named “Charlton-Chatfield
complex, 0 to 15 percent slopes, very rocky” and 85B, named “Paxton and Montauk fine sandy
loams, 3 to 8 percent slopes, very stony”. Map Unit Symbol 73C is classified in the hydrologic
soil group rating of “B”, while 85B is classified in the hydrologic soil group rating of “C”.

The pre-developed discharges at the Analysis Point are tabulated in Table 1-1.
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Table 1-1
Pre-developed Peak Storm Runoff (Q), cubic feet per
Analysis Point second (cfs)
2-year 25-year 50-year 100-year
AP-1 2.60 8.80 10.79 12.98

Proposed Drainage Patterns

The Project will require clearing and grubbing in the immediate area for the proposed solar
installation, including the necessary utilities, access road, and stormwater management features,
resulting in approximately +12.72 acres of disturbance. Overall, hydrologically, through the
addition of catchment areas associated with the individual drainage areas of each proposed basin,
the post-developed condition is designed to mimic the pre-developed condition.

To manage the increase in post-development runoff due to the change in cover type associated
with converting woods to meadow and the reductions in one full HSG within the proposed limit
of disturbance, four (4) grass lined infiltration basins are proposed along the western edge of the
project area approximately £133 feet upstream of the existing wetland system. These infiltration
basins are designed to provide the necessary water quality treatment volume for the additional
impervious area, as recommended by Appendix I. See calculations attached. No change in the
HSG is proposed for the additional 0.87+ acres of undisturbed off-site watershed that drains to
the proposed basins.

Infiltration rates for the grass lined infiltration basins are modeled with a maximum rate of 5.0
inches/hour allowed per the Manual, using results from infiltration testing conducted by Down to
Earth Consulting, LLC on July 24, 2019. See attached results table and test pit results (Appendix
E). Each basin is designed with a rip-rap overflow weir and level spreader. Diversion ditches
are proposed near the northern and southern limits of disturbance to facilitate all the flow
reaching the basins.

Since the proposed development mimics the existing conditions, the post-development condition
was modeled using the same Analysis Point. Peak discharges have been computed at the point of
study for the 2-year, 25-year, 50-year, and 100-year storm events. The post-development
discharges at each point of study are tabulated in Table 1-2.

Table 1-2
Post-developed Peak Storm Runoff (Q), cubic feet per
Analysis Point second (cfs)
2-year 25-year 50-year 100-year
AP-1 1.26 3.33 5.75 9.99
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Conclusion

The stormwater management for the proposed site has been designed such that the post-
development peak discharges to the waters of the State of Connecticut for the 2-, 25-, 50-, and
100- year storm events are less than the pre-development peak discharges. As a result, the
proposed solar array will not result in any adverse conditions to the surrounding areas and
properties.
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Hydrologic Soil Group

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

Ridgebury, Leicester,
and Whitman soils, 0
to 8 percent slopes,
extremely stony

12.7

6.3%

15

Scarboro muck, 0 to 3
percent slopes

A/D

4.7

0.3%

17

Timakwa and Natchaug
soils, 0 to 2 percent
slopes

B/D

61.0

3.4%

18

Catden and Freetown
soils, 0 to 2 percent
slopes

B/D

14.3

0.8%

20A

Agawam fine sandy
loam, 0 to 3 percent
slopes

0.0

0.0%

38C

Hinckley loamy sand, 3
to 15 percent slopes

A

62.1

3.5%

38E

Hinckley loamy sand, 15
to 45 percent slopes

A

9.2

0.5%

46B

Woodbridge fine sandy
loam, 0 to 8 percent
slopes, very stony

C/D

291

1.6%

47C

Woodbridge fine sandy
loam, 3 to 15 percent
slopes, extremely
stony

C/D

153.0

8.6%

52C

Sutton fine sandy loam,
2 to 15 percent
slopes, extremely
stony

B/D

0.3

0.0%

60D

Canton and Charlton
soils, 15 to 25 percent
slopes

29.2

1.6%

62C

Canton and Charlton
fine sandy loams, 3 to
15 percent slopes,
extremely stony

243.4

13.7%

73C

Charlton-Chatfield
complex, 0 to 15
percent slopes, very
rocky

405.7

22.8%

73E

Charlton-Chatfield
complex, 15 to 45
percent slopes, very
rocky

98.3

5.5%
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Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

75C

Hollis-Chatfield-Rock
outcrop complex, 3 to
15 percent slopes

D

155.4

8.7%

75E

Hollis-Chatfield-Rock
outcrop complex, 15
to 45 percent slopes

85.9

4.8%

85B

Paxton and Montauk
fine sandy loams, 3 to
8 percent slopes, very
stony

204.8

11.5%

85C

Paxton and Montauk
fine sandy loams, 8 to
15 percent slopes,
very stony

34.0

1.9%

86D

Paxton and Montauk
fine sandy loams, 15
to 35 percent slopes,
extremely stony

15.9

0.9%

306

Udorthents-Urban land
complex

9.0

0.5%

702A

Tisbury silt loam, 0 to 3
percent slopes

23

0.1%

702B

Tisbury silt loam, 3 to 8
percent slopes

22.2

1.2%

703B

Haven silt loam, 3 to 8
percent slopes

18.9

1.1%

W

Water

8.4

0.5%

Totals for Area of Interest

1,779.8

100.0%

USDA

=
|
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Conservation Service

National Cooperative Soil Survey
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3/22/2019
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Hydrologic Soil Group—State of Connecticut

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 3/22/2019

=== Conservation Service National Cooperative Soil Survey Page 5 of 5



APPENDIX B: EXISTING DRAINAGE AREA MAP (EDA-1) &
HYDROLOGIC COMPUTATION (HYDROCAD)
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.414 55 Woods, Good, HSG B (EDA-1)

13.176 70 Woods, Good, HSG C (EDA-1)
13.590 70 TOTAL AREA




Old Lyme - EX - Rev0 Type Il 24-hr 2 YR Rainfall=3.45"

Prepared by Microsoft Printed 9/23/2019
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment EDA-1: EDA-1 Runoff Area=13.590 ac 0.00% Impervious Runoff Depth=0.98"
Flow Length=576" Tc=184.0 min CN=70 Runoff=2.60 cfs 1.107 af

Link AP-1: AP-1 Inflow=2.60 cfs 1.107 af
Primary=2.60 cfs 1.107 af

Total Runoff Area = 13.590 ac Runoff Volume = 1.107 af Average Runoff Depth = 0.98"
100.00% Pervious = 13.590 ac  0.00% Impervious = 0.000 ac
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Runoff =

Summary for Subcatchment EDA-1: EDA-1

2.60cfs @ 14.70 hrs, Volume=

1.107 af, Depth= 0.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YR Rainfall=3.45"

Area (ac) CN Description
0.414 55 Woods, Good, HSG B
13.176 70 Woods, Good, HSG C
13.590 70 Weighted Average
13.590 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
175.8 100 0.0001 0.01 Sheet Flow, A-B
Woods: Light underbrush n=0.400 P2=3.31"
6.1 306 0.0283 0.84 Shallow Concentrated Flow, B-C
Woodland Kv=5.0 fps
2.1 170 0.0740 1.36 Shallow Concentrated Flow, C-D
Woodland Kv=5.0 fps
184.0 576 Total
Subcatchment EDA-1: EDA-1
Hydrograph
D e L
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Summary for Link AP-1: AP-1

for 2 YR event
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Old Lyme - EX - Rev0 Type Il 24-hr 25 YR Rainfall=6.27"

Prepared by Microsoft Printed 9/23/2019
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment EDA-1: EDA-1 Runoff Area=13.590 ac 0.00% Impervious Runoff Depth=3.02"
Flow Length=576" Tc=184.0 min CN=70 Runoff=8.80 cfs 3.421 af

Link AP-1: AP-1 Inflow=8.80 cfs 3.421 af
Primary=8.80 cfs 3.421 af

Total Runoff Area = 13.590 ac Runoff Volume = 3.421 af Average Runoff Depth = 3.02"
100.00% Pervious = 13.590 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment EDA-1: EDA-1

Runoff = 8.80cfs @ 14.51 hrs, Volume= 3.421 af, Depth= 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 YR Rainfall=6.27"

Area (ac) CN Description

0.414 55 Woods, Good, HSG B
13.176 70 Woods, Good, HSG C

13.590 70 Weighted Average

13.590 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
175.8 100 0.0001 0.01 Sheet Flow, A-B
Woods: Light underbrush n=0.400 P2=3.31"
6.1 306 0.0283 0.84 Shallow Concentrated Flow, B-C
Woodland Kv=5.0 fps
2.1 170 0.0740 1.36 Shallow Concentrated Flow, C-D

Woodland Kv=5.0 fps

184.0 576 Total

Subcatchment EDA-1: EDA-1

Hydrograph
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Summary for Link AP-1: AP-1

for 25 YR event
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13.590 ac,

Inflow Area
Inflow

3.421 af

8.80cfs @ 14.51 hrs, Volume

0.0 min

Lag=

0%,

= 3.421 af, Atten

8.80cfs @ 14.51 hrs, Volume

Primary

0.00-48.00 hrs, dt=0.05 hrs

Inflow, Time Span

Primary outflow

Link AP-1: AP-1

Hydrograph
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Old Lyme - EX - Rev0 Type Il 24-hr 50 YR Rainfall=7.07"

Prepared by Microsoft Printed 9/23/2019
HydroCAD® 10.00-20 s/n 07402 © 2017 HydroCAD Software Solutions LLC Page 9

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment EDA-1: EDA-1 Runoff Area=13.590 ac 0.00% Impervious Runoff Depth=3.68"
Flow Length=576" Tc=184.0 min CN=70 Runoff=10.79 cfs 4.164 af

Link AP-1: AP-1 Inflow=10.79 cfs 4.164 af
Primary=10.79 cfs 4.164 af

Total Runoff Area = 13.590 ac Runoff Volume = 4.164 af Average Runoff Depth = 3.68"
100.00% Pervious = 13.590 ac  0.00% Impervious = 0.000 ac



Old Lyme - EX - RevO

Prepared by Microsoft
HydroCAD® 10.00-20 s/n 07402 © 2017 HydroCAD Software Solutions LLC

Type Il 24-hr 50 YR Rainfall=7.07"
Printed 9/23/2019

Page 10

Runoff =

Summary for Subcatchment EDA-1: EDA-1

10.79 cfs @ 14.51 hrs, Volume=

4.164 af, Depth= 3.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 YR Rainfall=7.07"

Area (ac) CN Description
0.414 55 Woods, Good, HSG B
13.176 70 Woods, Good, HSG C
13.590 70 Weighted Average
13.590 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
175.8 100 0.0001 0.01 Sheet Flow, A-B
Woods: Light underbrush n=0.400 P2=3.31"
6.1 306 0.0283 0.84 Shallow Concentrated Flow, B-C
Woodland Kv=5.0 fps
2.1 170 0.0740 1.36 Shallow Concentrated Flow, C-D
Woodland Kv=5.0 fps
184.0 576 Total
Subcatchment EDA-1: EDA-1
Hydrograph
oo 5 T O U U U OO N U O N
Y BZ  Typell2ahr
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I e e 1 1 50YR Rainfall=7.07"
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il #7  RunoffArea=13590ac
11 AT Runoff Volume=4.164 af
ell ¢4 %  Runoff Depth=3.68"
F*Owtéﬂgfﬁ=576'
A4 °2  Tc=1840min
i 74 %  cNeo
_Em”l*”l*”l”ﬂ”f**f”l””ﬂ”f”f”f* e i e S e e
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Printed 9/23/2019
0.0 min

Lag

for 50 YR event
0%,

Type 1l 24-hr 50 YR Rainfall

4.164 af
4.164 af, Atten

Link AP-1: AP-1

0.00-48.00 hrs, dt= 0.05 hrs
Hydrograph

Summary for Link AP-1: AP-1

0.00% Impervious, Inflow Depth = 3.68"

10.79 cfs @ 14.51 hrs, Volume
10.79 cfs @ 14.51 hrs, Volume

Inflow, Time Span

13.590 ac,

HydroCAD® 10.00-20 s/n 07402 © 2017 HydroCAD Software Solutions LLC

Old Lyme - EX - RevO
Prepared by Microsoft
Inflow Area

Primary outflow

Inflow
Primary

|
| |
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| | |
| |
-——4--"-"—=I-"——-—-"—""F-"~"F—-—t—-—-ft—-—-f - -
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Old Lyme - EX - Rev0 Type Il 24-hr 100 YR Rainfall=7.93"

Prepared by Microsoft Printed 9/23/2019
HydroCAD® 10.00-20 s/n 07402 © 2017 HydroCAD Software Solutions LLC Page 12

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentEDA-1: EDA-1 Runoff Area=13.590 ac 0.00% Impervious Runoff Depth=4.40"
Flow Length=576" Tc=184.0 min CN=70 Runoff=12.98 cfs 4.988 af

Link AP-1: AP-1 Inflow=12.98 cfs 4.988 af
Primary=12.98 cfs 4.988 af

Total Runoff Area = 13.590 ac Runoff Volume = 4.988 af Average Runoff Depth = 4.40"
100.00% Pervious = 13.590 ac  0.00% Impervious = 0.000 ac



Old Lyme - EX - RevO

Prepared by Microsoft
HydroCAD® 10.00-20 s/n 07402 © 2017 HydroCAD Software Solutions LLC

Type 1l 24-hr 100 YR Rainfall=7.93"
Printed 9/23/2019

Page 13

Runoff

Summary for Subcatchment EDA-1: EDA-1

12.98 cfs @ 14.50 hrs, Volume=

4,988 af, Depth= 4.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 YR Rainfall=7.93"

Area (ac) CN Description
0.414 55 Woods, Good, HSG B
13.176 70 Woods, Good, HSG C
13.590 70 Weighted Average
13.590 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
175.8 100 0.0001 0.01 Sheet Flow, A-B
Woods: Light underbrush n=0.400 P2=3.31"
6.1 306 0.0283 0.84 Shallow Concentrated Flow, B-C
Woodland Kv=5.0 fps
2.1 170 0.0740 1.36 Shallow Concentrated Flow, C-D
Woodland Kv=5.0 fps
184.0 576 Total
Subcatchment EDA-1: EDA-1
Hydrograph
W Eewl |
- ~ Typelll24-hr
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o] - 100YRRainfall=7.93"
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Summary for Link AP-1: AP-1

for 100 YR event

0.00% Impervious, Inflow Depth = 4.40"

13.590 ac,

Inflow Area
Inflow

4.988 af

12.98 cfs @ 14.50 hrs, Volume

0.0 min

Lag=

0%,

= 4.988 af, Atten

12.98 cfs @ 14.50 hrs, Volume

Primary

Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Primary outflow

Link AP-1: AP-1

Hydrograph

T
Ty
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APPENDIX C: PROPOSED DRAINAGE AREA MAP (PDA-1) &
HYDROLOGIC COMPUTATION (HYDROCAD)
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Old Lyme - PR - Rev0

Prepared by Microsoft Printed 9/23/2019

HydroCAD® 10.00-20 s/n 07402 © 2017 HydroCAD Software Solutions LLC

Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.957 96 Gravel surface, HSG D (PDA-1, PDA-2, PDA-3, PDA-4)
0.365 71 Meadow, non-grazed, HSG C (PDA-1)
11.414 78 Meadow, non-grazed, HSG D (PDA-1, PDA-2, PDA-3, PDA-4, PDA-5)
0.009 98 Unconnected pavement, HSG D (PDA-4)
0.049 55 Woods, Good, HSG B (PDA-1)
0.796 70 Woods, Good, HSG C (PDA-1, PDA-2, PDA-3, PDA-4)
13.590 79 TOTAL AREA



Old Lyme - PR - Rev0 Type Il 24-hr 2 YR Rainfall=3.45"

Prepared by Microsoft Printed 9/23/2019
HydroCAD® 10.00-20 s/n 07402 © 2017 HydroCAD Software Solutions LLC Page 3

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentPDA-1: PDA-1 Runoff Area=4.044 ac 0.00% Impervious Runoff Depth=1.39"
Flow Length=497' Tc=85.3 min CN=77 Runoff=2.03 cfs 0.470 af

Subcatchment PDA-2: PDA-2 Runoff Area=2.472 ac  0.00% Impervious Runoff Depth=1.53"
Flow Length=468" Tc=14.0 min CN=79 Runoff=3.38 cfs 0.315 af

SubcatchmentPDA-3: PDA-3 Runoff Area=2.942 ac 0.00% Impervious Runoff Depth=1.46"
Flow Length=492' Tc=13.9 min CN=78 Runoff=3.83 cfs 0.358 af

Subcatchment PDA-4: PDA-4 Runoff Area=3.371 ac 0.27% Impervious Runoff Depth=1.60"
Flow Length=500" Tc=14.8 min CN=80 Runoff=4.74 cfs 0.449 af

SubcatchmentPDA-5: PDA-5 Runoff Area=0.761 ac 0.00% Impervious Runoff Depth=1.46"
Tc=6.0 min CN=78 Runoff=1.26 cfs 0.093 af

Pond B1: B1 Peak Elev=210.11" Storage=7,276 cf Inflow=2.03 cfs 0.470 af
Discarded=0.56 cfs 0.470 af Primary=0.00 cfs 0.000 af Outflow=0.56 cfs 0.470 af

Pond B2: B2 Peak Elev=210.14" Storage=9,094 cf Inflow=3.38 cfs 0.315 af
Discarded=0.11 cfs 0.311 af Primary=0.00 cfs 0.000 af Outflow=0.11 cfs 0.311 af

Pond B3: B3 Peak Elev=208.66"' Storage=4,672 cf Inflow=3.83 cfs 0.358 af
Discarded=0.75 cfs 0.358 af Primary=0.00 cfs 0.000 af Outflow=0.75 cfs 0.358 af

Pond B4: B4 Peak Elev=208.79"' Storage=5,922 cf Inflow=4.74 cfs 0.449 af
Discarded=0.94 cfs 0.449 af Primary=0.00 cfs 0.000 af Outflow=0.94 cfs 0.449 af

Link AP-1: AP-1 Inflow=1.26 cfs 0.093 af
Primary=1.26 cfs 0.093 af

Total Runoff Area = 13.590 ac Runoff Volume = 1.683 af Average Runoff Depth = 1.49"
99.93% Pervious = 13.581 ac  0.07% Impervious = 0.009 ac



Old Lyme - PR - Rev0
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Type lll 24-hr 2 YR Rainfall=3.45"

Printed 9/23/2019

HydroCAD® 10.00-20 s/n 07402 © 2017 HydroCAD Software Solutions LLC Page 4
Summary for Subcatchment PDA-1: PDA-1
Runoff = 2.03cfs@ 13.19 hrs, Volume= 0.470 af, Depth= 1.39"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YR Rainfall=3.45"
Area (ac) CN Description
0.049 55 Woods, Good, HSG B
0.365 71 Meadow, non-grazed, HSG C
0.411 70 Woods, Good, HSG C
2.958 78 Meadow, non-grazed, HSG D
0.261 96 Gravel surface, HSG D
4.044 77 Weighted Average
4.044 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
80.2 100 0.0001 0.02 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.31"
4.3 306 0.0283 1.18 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
0.8 91 0.0740 1.90 Shallow Concentrated Flow, C-D
Short Grass Pasture Kv= 7.0 fps
85.3 497 Total
Subcatchment PDA-1: PDA-1
Hydrograph
e | =
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Type lll 24-hr 2 YR Rainfall=3.45"

Printed 9/23/2019

HydroCAD® 10.00-20 s/n 07402 © 2017 HydroCAD Software Solutions LLC Page 5
Summary for Subcatchment PDA-2: PDA-2
Runoff = 3.38cfs@ 12.20 hrs, Volume= 0.315 af, Depth= 1.53"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YR Rainfall=3.45"
Area (ac) CN Description
0.071 70 Woods, Good, HSG C
2.289 78 Meadow, non-grazed, HSG D
0.112 96 Gravel surface, HSG D
2.472 79 Weighted Average
2.472 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.7 100 0.0199 0.17 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.31"
3.3 252 0.0328 1.27 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
1.0 116 0.0784 1.96 Shallow Concentrated Flow, C-D
Short Grass Pasture Kv= 7.0 fps
14.0 468 Total
Subcatchment PDA-2: PDA-2
Hydrograph
o [TRonor
11113.380fsllllllllllllllll
MW 4 Typelll24-hr
< L . 2YRRainfall=3.45"
| W Runoff Area=2.472 ac
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Type lll 24-hr 2 YR Rainfall=3.45"

Printed 9/23/2019
Page 6

Runoff

Summary for Subcatchment PDA-3: PDA-3

3.83cfs@ 12.20 hrs, Volume= 0.358 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YR Rainfall=3.45"

Area (ac) CN Description
0.226 70 Woods, Good, HSG C
2.608 78 Meadow, non-grazed, HSG D
0.108 96 Gravel surface, HSG D
2.942 78 Weighted Average
2.942 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.5 100 0.0205 0.17 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.31"
2.7 210 0.0332 1.28 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
1.7 182 0.0648 1.78 Shallow Concentrated Flow, C-D
Short Grass Pasture Kv= 7.0 fps
13.9 492 Total
Subcatchment PDA-3: PDA-3
Hydrograph
(! - | [T Runof
4-*11113.830fsllllllllllllllll
(¢ Typelll 24-hr
11 l/ . 2YRRainfall=3.45"
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'Y B Runoff Volume=0.358 af
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Summary for Subcatchment PDA-4: PDA-4
Runoff = 474 cfs @ 12.21 hrs, Volume= 0.449 af, Depth= 1.60"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YR Rainfall=3.45"
Area (ac) CN Description
0.088 70 Woods, Good, HSG C
2.798 78 Meadow, non-grazed, HSG D
0.476 96 Gravel surface, HSG D
0.009 98 Unconnected pavement, HSG D
3.371 80 Weighted Average
3.362 99.73% Pervious Area
0.009 0.27% Impervious Area
0.009 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 100 0.0173 0.16 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.31"
2.4 175 0.0296 1.20 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
2.2 225 0.0590 1.70 Shallow Concentrated Flow, C-D
Short Grass Pasture Kv= 7.0 fps
14.8 500 Total
Subcatchment PDA-4: PDA-4
Hydrograph
(ff | [OrRunf
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Runoff

Summary for Subcatchment PDA-5: PDA-5

1.26 cfs @ 12.10 hrs, Volume=

0.093 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 YR Rainfall=3.45"

Area (ac) CN Description
0.761 78 Meadow, non-grazed, HSG D
0.761 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment PDA-5: PDA-5
Hydrograph
o mmes
‘T  Typelll24-hr
. 2YRRanfall=3.45" |
41 | Runoff Area=0.761 ac
| |4  Runoff Volume=0.093 af
g IR [ Runoff Depth=1.46"
&l M Tc=60min
/4 . CN=78
s A e T8 20 25 24 26 28 30 32 34 3 38 40 42 44 46 48

Time (hours)
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Summary for Pond B1: B1

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=45)

Inflow Area = 4.044 ac, 0.00% Impervious, Inflow Depth = 1.39" for 2 YR event

Inflow = 2.03cfs @ 13.19 hrs, Volume= 0.470 af

Outflow = 0.56cfs @ 15.22 hrs, Volume= 0.470 af, Atten=72%, Lag=121.9 min
Discarded = 0.56 cfs @ 15.22 hrs, Volume= 0.470 af

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

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=210.11' @ 15.22 hrs Surf.Area= 7,259 sf Storage= 7,276 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 127.5 min ( 1,049.4 - 921.8)

Volume Invert Avail.Storage Storage Description

#1 209.00 23,400 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

209.00 5,809 0 0

210.00 7,105 6,457 6,457

211.00 8,457 7,781 14,238

212.00 9,866 9,162 23,400
Device Routing Invert Outlet Devices

#1  Discarded 209.00" 3.330in/hr Exfiltration over Surface area

#2  Primary 211.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=0.56 cfs @ 15.22 hrs HW=210.11" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.56 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=209.00' TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond B2: B2

Inflow Area = 2.472 ac, 0.00% Impervious, Inflow Depth = 1.53" for 2 YR event

Inflow = 3.38cfs @ 12.20 hrs, Volume= 0.315 af

Outflow = 0.11cfs @ 18.05 hrs, Volume= 0.311 af, Atten=97%, Lag= 351.1 min
Discarded = 0.11 cfs @ 18.05 hrs, Volume= 0.311 af

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

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=210.14' @ 18.05 hrs Surf.Area= 8,841 sf Storage= 9,094 cf

Plug-Flow detention time= 875.2 min calculated for 0.311 af (99% of inflow)
Center-of-Mass det. time= 869.3 min ( 1,718.8 - 849.5)

Volume Invert Avail.Storage Storage Description

#1 209.00 28,284 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

209.00 7,080 0 0

210.00 8,614 7,847 7,847

211.00 10,204 9,409 17,256

212.00 11,851 11,028 28,284
Device Routing Invert Outlet Devices

#1  Discarded 209.00' 0.530 in/hr Exfiltration over Surface area

#2  Primary 211.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=0.11 cfs @ 18.05 hrs HW=210.14" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.11 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=209.00' TW=0.00" (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond B3: B3

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=78)

Inflow Area = 2.942 ac, 0.00% Impervious, Inflow Depth = 1.46" for 2 YR event

Inflow = 3.83cfs@ 12.20 hrs, Volume= 0.358 af

Outflow = 0.75cfs @ 12.85 hrs, Volume= 0.358 af, Atten=81%, Lag= 39.1 min
Discarded = 0.75cfs @ 12.85 hrs, Volume= 0.358 af

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

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=208.66' @ 12.85 hrs Surf.Area= 7,546 sf Storage= 4,672 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 47.3 min ( 899.7 - 852.5)

Volume Invert Avail.Storage Storage Description

#1 208.00' 26,410 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

208.00 6,592 0 0

209.00 8,035 7,314 7,314

210.00 9,534 8,785 16,098

211.00 11,089 10,312 26,410
Device Routing Invert Outlet Devices

#1  Discarded 208.00' 4.270 in/hr Exfiltration over Surface area

#2  Primary 210.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=0.75 cfs @ 12.85 hrs HW=208.66" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.75 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=208.00' TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond B4: B4

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=79)

Inflow Area = 3.371ac, 0.27% Impervious, Inflow Depth = 1.60" for 2 YR event

Inflow = 474 cfs@ 12.21 hrs, Volume= 0.449 af

Outflow = 094 cfs @ 12.86 hrs, Volume= 0.449 af, Atten=80%, Lag= 38.7 min
Discarded = 094 cfs@ 12.86 hrs, Volume= 0.449 af

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

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=208.79' @ 12.86 hrs Surf.Area= 8,111 sf Storage= 5,922 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 47.6 min ( 894.7 - 847.1)

Volume Invert Avail.Storage Storage Description

#1 208.00' 27,691 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

208.00 6,926 0 0

209.00 8,431 7,679 7,679

210.00 9,992 9,212 16,890

211.00 11,610 10,801 27,691
Device Routing Invert Outlet Devices

#1  Discarded 208.00' 5.000 in/hr Exfiltration over Surface area

#2  Primary 210.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=0.94 cfs @ 12.86 hrs HW=208.79' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.94 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=208.00' TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Link AP-1: AP-1

for 2 YR event

0.093 af

0.07% Impervious, Inflow Depth = 0.08"

13.590 ac,

Inflow Area
Inflow

1.26cfs @ 12.10 hrs, Volume
1.26 cfs @ 12.10 hrs, Volume

0.0 min

Lag=

0%,

0.093 af, Atten

Primary

0.00-48.00 hrs, dt=0.05 hrs

Inflow, Time Span

Primary outflow

Link AP-1: AP-1

Hydrograph

(s$0) mol4
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentPDA-1: PDA-1 Runoff Area=4.044 ac 0.00% Impervious Runoff Depth=3.72"
Flow Length=497' Tc=85.3 min CN=77 Runoff=5.57 cfs 1.252 af

Subcatchment PDA-2: PDA-2 Runoff Area=2.472 ac  0.00% Impervious Runoff Depth=3.92"
Flow Length=468" Tc=14.0 min CN=79 Runoff=8.75 cfs 0.808 af

SubcatchmentPDA-3: PDA-3 Runoff Area=2.942 ac 0.00% Impervious Runoff Depth=3.82"
Flow Length=492' Tc=13.9 min CN=78 Runoff=10.18 cfs 0.936 af

Subcatchment PDA-4: PDA-4 Runoff Area=3.371 ac 0.27% Impervious Runoff Depth=4.03"
Flow Length=500" Tc=14.8 min CN=80 Runoff=12.01 cfs 1.131 af

SubcatchmentPDA-5: PDA-5 Runoff Area=0.761 ac 0.00% Impervious Runoff Depth=3.82"
Tc=6.0 min CN=78 Runoff=3.33 cfs 0.242 af

Pond B1: B1 Peak Elev=211.72" Storage=20,645 cf Inflow=5.57 cfs 1.252 af
Discarded=0.73 cfs 0.998 af Primary=2.35 cfs 0.255 af Outflow=3.07 cfs 1.253 af

Pond B2: B2 Peak Elev=211.57" Storage=23,356 cf Inflow=8.75 cfs 0.808 af
Discarded=0.14 cfs 0.411 af Primary=0.45 cfs 0.124 af Outflow=0.58 cfs 0.535 af

Pond B3: B3 Peak Elev=210.17" Storage=17,790 cf Inflow=10.18 cfs 0.936 af
Discarded=0.97 cfs 0.936 af Primary=0.00 cfs 0.000 af Outflow=0.97 cfs 0.936 af

Pond B4: B4 Peak Elev=210.40" Storage=21,050 cf Inflow=12.01 cfs 1.131 af
Discarded=1.23 cfs 1.132 af Primary=0.00 cfs 0.000 af Outflow=1.23 cfs 1.132 af

Link AP-1: AP-1 Inflow=3.33 cfs 0.621 af
Primary=3.33 cfs 0.621 af

Total Runoff Area = 13.590 ac Runoff Volume = 4.369 af Average Runoff Depth = 3.86"
99.93% Pervious = 13.581 ac  0.07% Impervious = 0.009 ac
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Runoff =

Summary for Subcatchment PDA-1: PDA-1

557 cfs @ 13.15 hrs, Volume= 1.252 af, Depth= 3.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 YR Rainfall=6.27"

Area (ac) CN Description

0.049 55 Woods, Good, HSG B

0.365 71 Meadow, non-grazed, HSG C

0.411 70 Woods, Good, HSG C

2.958 78 Meadow, non-grazed, HSG D

0.261 96 Gravel surface, HSG D

4.044 77 Weighted Average

4.044 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
80.2 100 0.0001 0.02 Sheet Flow, A-B

4.3 306 0.0283 1.18

Grass: Short n=0.150 P2=3.31"
Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps

0.8 91 0.0740 1.90 Shallow Concentrated Flow, C-D
Short Grass Pasture Kv= 7.0 fps
85.3 497 Total
Subcatchment PDA-1: PDA-1
Hydrograph
S == [
MM a2  Typelll24-hr |
1 - 25YRRainfall=6.27"
| B . -~ Runoff Area=4.044 ac
10 - Runoff Volume=1.252 af
~{-i--i--Runoff.Depth=3.72"
0t I -~ FlowLength=497
-~ Tc=853min
1 . CN=77
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Summary for Subcatchment PDA-2: PDA-2

Runoff = 8.75cfs@ 12.19 hrs, Volume=

0.808 af, Depth= 3.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Type Il 24-hr 25 YR Rainfall=6.27"

Area (ac) CN Description
0.071 70 Woods, Good, HSG C
2.289 78 Meadow, non-grazed, HSG D
0.112 96 Gravel surface, HSG D
2.472 79 Weighted Average
2.472 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.7 100 0.0199 0.17 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.31"
3.3 252 0.0328 1.27 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
1.0 116 0.0784 1.96 Shallow Concentrated Flow, C-D
Short Grass Pasture Kv= 7.0 fps
14.0 468 Total

Subcatchment PDA-2: PDA-2
Hydrograph

Flow (cfs)

,,;,,,;,,4,,Type U124hr,,
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Runoff =

10.18 cfs @ 12.19 hrs, Volume=

Summary for Subcatchment PDA-3: PDA-3

0.936 af, Depth= 3.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 YR Rainfall=6.27"

Area (ac) CN Description
0.226 70 Woods, Good, HSG C
2.608 78 Meadow, non-grazed, HSG D
0.108 96 Gravel surface, HSG D
2.942 78 Weighted Average
2.942 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.5 100 0.0205 0.17 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.31"
2.7 210 0.0332 1.28 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
1.7 182 0.0648 1.78 Shallow Concentrated Flow, C-D
Short Grass Pasture Kv= 7.0 fps
13.9 492 Total
Subcatchment PDA-3: PDA-3
Hydrograph
_.,'(”l"’l”’l"*f’f”T"f"l’”l"’l”ﬂ"*f’f”T"T"ﬁ”l’”l”’l”ﬁ”f”f”f” '8 Runofi]
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o0 B Type Il 24-hr
9-;”1 R . y S 25 YR Ramfallﬁ6 27"
= I o Runbff Area 2942 aC
A1 K TRuncff Volume=0 936 af
gl | o o Ru‘noff Depth73 82‘"
s 11 — B T L T T s .
R | | I FlOW Length 492
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Summary for Subcatchment PDA-4: PDA-4
Runoff = 12.01cfs @ 12.20 hrs, Volume= 1.131 af, Depth= 4.03"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 YR Rainfall=6.27"
Area (ac) CN Description
0.088 70 Woods, Good, HSG C
2.798 78 Meadow, non-grazed, HSG D
0.476 96 Gravel surface, HSG D
0.009 98 Unconnected pavement, HSG D
3.371 80 Weighted Average
3.362 99.73% Pervious Area
0.009 0.27% Impervious Area
0.009 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 100 0.0173 0.16 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.31"
2.4 175 0.0296 1.20 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
2.2 225 0.0590 1.70 Shallow Concentrated Flow, C-D
Short Grass Pasture Kv= 7.0 fps
14.8 500 Total
Subcatchment PDA-4: PDA-4
Hydrograph
1 ) ToRuner
11 [R20tets]
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Summary for Subcatchment PDA-5: PDA-5

Runoff = 3.33cfs@ 12.09 hrs, Volume=

0.242 af, Depth= 3.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Type Il 24-hr 25 YR Rainfall=6.27"

Area (ac) CN Description
0.761 78 Meadow, non-grazed, HSG D
0.761 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct
Subcatchment PDA-5: PDA-5
Hydrograph
o Ems
| ,,:,,,:,,,:,,,:,,,:,,:,,,:,,,:,,,:,,,:,,,:,,Typ,eJJ!z%l,,h[,,
3 25YRRamfaII7627"
' Runoff Area=0.761 ac
| RunoffVolume=0.242 af
CHES I AR RunoffDepthTSBZ‘"
N I DR Tc=6.0 min
| DR - CN=78
J1 DR
o W2

0 2 4 6 8
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Summary for Pond B1: B1

Inflow Area = 4.044 ac, 0.00% Impervious, Inflow Depth = 3.72" for 25 YR event

Inflow = 557 cfs @ 13.15 hrs, Volume= 1.252 af

Outflow = 3.07cfs@ 13.98 hrs, Volume= 1.253 af, Atten= 45%, Lag= 49.9 min
Discarded = 0.73 cfs @ 13.98 hrs, Volume= 0.998 af

Primary = 2.35cfs @ 13.98 hrs, Volume= 0.255 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=211.72' @ 13.98 hrs Surf.Area= 9,464 sf Storage= 20,645 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 243.4 min ( 1,136.8 - 893.4)

Volume Invert Avail.Storage Storage Description

#1 209.00 23,400 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

209.00 5,809 0 0

210.00 7,105 6,457 6,457

211.00 8,457 7,781 14,238

212.00 9,866 9,162 23,400
Device Routing Invert Outlet Devices

#1  Discarded 209.00" 3.330in/hr Exfiltration over Surface area

#2  Primary 211.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=0.73 cfs @ 13.98 hrs HW=211.71" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.73 cfs)

Primary OutFlow Max=2.34 cfs @ 13.98 hrs HW=211.71" TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 2.34 cfs @ 1.09 fps)
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Summary for Pond B2: B2

Inflow Area = 2.472 ac, 0.00% Impervious, Inflow Depth = 3.92" for 25 YR event

Inflow = 8.75cfs@ 12.19 hrs, Volume= 0.808 af

Outflow = 0.58cfs @ 14.74 hrs, Volume= 0.535 af, Atten=93%, Lag= 153.0 min
Discarded = 0.14 cfs@ 14.74 hrs, Volume= 0.411 af

Primary = 0.45cfs @ 14.74 hrs, Volume= 0.124 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=211.57" @ 14.74 hrs Surf.Area= 11,145 sf Storage= 23,356 cf

Plug-Flow detention time= 802.2 min calculated for 0.535 af (66% of inflow)
Center-of-Mass det. time= 702.7 min ( 1,525.0 - 822.3)

Volume Invert Avail.Storage Storage Description

#1 209.00 28,284 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

209.00 7,080 0 0

210.00 8,614 7,847 7,847

211.00 10,204 9,409 17,256

212.00 11,851 11,028 28,284
Device Routing Invert Outlet Devices

#1  Discarded 209.00' 0.530 in/hr Exfiltration over Surface area

#2  Primary 211.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=0.14 cfs @ 14.74 hrs HW=211.57" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.14 cfs)

Primary OutFlow Max=0.45 cfs @ 14.74 hrs HW=211.57" TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 0.45 cfs @ 0.63 fps)
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Summary for Pond B3: B3

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=5)

Inflow Area = 2.942 ac, 0.00% Impervious, Inflow Depth = 3.82" for 25 YR event

Inflow = 10.18 cfs @ 12.19 hrs, Volume= 0.936 af

Outflow = 0.97cfs @ 13.69 hrs, Volume= 0.936 af, Atten=90%, Lag= 89.5 min
Discarded = 0.97 cfs @ 13.69 hrs, Volume= 0.936 af

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

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=210.17' @ 13.69 hrs Surf.Area= 9,806 sf Storage= 17,790 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 182.6 min ( 1,007.2 - 824.6)

Volume Invert Avail.Storage Storage Description

#1 208.00' 26,410 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

208.00 6,592 0 0

209.00 8,035 7,314 7,314

210.00 9,534 8,785 16,098

211.00 11,089 10,312 26,410
Device Routing Invert Outlet Devices

#1  Discarded 208.00' 4.270 in/hr Exfiltration over Surface area

#2  Primary 210.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=0.97 cfs @ 13.69 hrs HW=210.17" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.97 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=208.00' TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond B4: B4

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=13)

Inflow Area = 3.371ac, 0.27% Impervious, Inflow Depth = 4.03" for 25 YR event

Inflow = 12.01 cfs @ 12.20 hrs, Volume= 1.131 af

Outflow = 1.23cfs @ 13.49 hrs, Volume= 1.132 af, Atten=90%, Lag= 77.5 min
Discarded = 1.23cfs @ 13.49 hrs, Volume= 1.132 af

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

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=210.40' @ 13.49 hrs Surf.Area= 10,644 sf Storage= 21,050 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 166.7 min ( 987.2 - 820.5)

Volume Invert Avail.Storage Storage Description

#1 208.00' 27,691 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

208.00 6,926 0 0

209.00 8,431 7,679 7,679

210.00 9,992 9,212 16,890

211.00 11,610 10,801 27,691
Device Routing Invert Outlet Devices

#1  Discarded 208.00' 5.000 in/hr Exfiltration over Surface area

#2  Primary 210.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=1.23 cfs @ 13.49 hrs HW=210.40" (Free Discharge)
1=Exfiltration (Exfiltration Controls 1.23 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=208.00' TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Link AP-1: AP-1

for 25 YR event

0.07% Impervious, Inflow Depth = 0.55"

13.590 ac,

Inflow Area
Inflow

0.621 af

3.33cfs @ 12.09 hrs, Volume
3.33cfs@ 12.09 hrs, Volume

0.0 min

Lag=

0%,

0.621 af, Atten

Primary

Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Primary outflow

Link AP-1: AP-1

Hydrograph
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentPDA-1: PDA-1 Runoff Area=4.044 ac 0.00% Impervious Runoff Depth=4.43"
Flow Length=497' Tc=85.3 min CN=77 Runoff=6.63 cfs 1.492 af

Subcatchment PDA-2: PDA-2 Runoff Area=2.472 ac  0.00% Impervious Runoff Depth=4.65"
Flow Length=468" Tc=14.0 min CN=79 Runoff=10.34 cfs 0.958 af

Subcatchment PDA-3: PDA-3 Runoff Area=2.942 ac  0.00% Impervious Runoff Depth=4.54"
Flow Length=492" Tc=13.9 min CN=78 Runoff=12.06 cfs 1.113 af

Subcatchment PDA-4: PDA-4 Runoff Area=3.371 ac 0.27% Impervious Runoff Depth=4.76"
Flow Length=500" Tc=14.8 min CN=80 Runoff=14.14 cfs 1.337 af

Subcatchment PDA-5: PDA-5 Runoff Area=0.761 ac 0.00% Impervious Runoff Depth=4.54"
Tc=6.0 min CN=78 Runoff=3.94 cfs 0.288 af

Pond B1: B1 Peak Elev=211.80" Storage=21,476 cf Inflow=6.63 cfs 1.492 af
Discarded=0.74 cfs 1.054 af Primary=4.02 cfs 0.439 af Outflow=4.76 cfs 1.493 af

Pond B2: B2 Peak Elev=211.63"' Storage=23,988 cf Inflow=10.34 cfs 0.958 af
Discarded=0.14 cfs 0.416 af Primary=1.07 cfs 0.267 af Outflow=1.21 cfs 0.683 af

Pond B3: B3 Peak Elev=210.55" Storage=21,626 cf Inflow=12.06 cfs 1.113 af
Discarded=1.03 cfs 1.092 af Primary=0.30 cfs 0.022 af Outflow=1.33 cfs 1.114 af

Pond B4: B4 Peak Elev=210.66"' Storage=23,813 cf Inflow=14.14 cfs 1.337 af
Discarded=1.28 cfs 1.249 af Primary=1.47 cfs 0.088 af Outflow=2.75 cfs 1.337 af

Link AP-1: AP-1 Inflow=5.75 cfs 1.104 af
Primary=5.75 cfs 1.104 af

Total Runoff Area = 13.590 ac Runoff Volume =5.187 af Average Runoff Depth = 4.58"
99.93% Pervious = 13.581 ac  0.07% Impervious = 0.009 ac
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Runoff

6.63 cfs @ 13.14 hrs, Volume=

Summary for Subcatchment PDA-1: PDA-1

1.492 af, Depth= 4.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 YR Rainfall=7.07"

Area (ac) CN Description
0.049 55 Woods, Good, HSG B
0.365 71 Meadow, non-grazed, HSG C
0.411 70 Woods, Good, HSG C
2.958 78 Meadow, non-grazed, HSG D
0.261 96 Gravel surface, HSG D
4.044 77 Weighted Average
4.044 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
80.2 100 0.0001 0.02 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.31"
4.3 306 0.0283 1.18 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
0.8 91 0.0740 1.90 Shallow Concentrated Flow, C-D
Short Grass Pasture Kv= 7.0 fps
85.3 497 Total
Subcatchment PDA-1: PDA-1
Hydrograph
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Summary for Subcatchment PDA-2: PDA-2

Runoff 10.34 cfs @ 12.19 hrs, Volume=

0.958 af, Depth= 4.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Type Il 24-hr 50 YR Rainfall=7.07"

Area (ac) CN Description
0.071 70 Woods, Good, HSG C
2.289 78 Meadow, non-grazed, HSG D
0.112 96 Gravel surface, HSG D
2.472 79 Weighted Average
2.472 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.7 100 0.0199 0.17 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.31"
3.3 252 0.0328 1.27 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
1.0 116 0.0784 1.96 Shallow Concentrated Flow, C-D
Short Grass Pasture Kv= 7.0 fps
14.0 468 Total

Flow (cfs)

Subcatchment PDA-2: PDA-2
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Summary for Subcatchment PDA-3: PDA-3
Runoff = 12.06 cfs @ 12.19 hrs, Volume= 1.113 af, Depth= 4.54"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 YR Rainfall=7.07"
Area (ac) CN Description
0.226 70 Woods, Good, HSG C
2.608 78 Meadow, non-grazed, HSG D
0.108 96 Gravel surface, HSG D
2.942 78 Weighted Average
2.942 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.5 100 0.0205 0.17 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.31"
2.7 210 0.0332 1.28 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
1.7 182 0.0648 1.78 Shallow Concentrated Flow, C-D
Short Grass Pasture Kv= 7.0 fps
13.9 492 Total
Subcatchment PDA-3: PDA-3
Hydrograph
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Summary for Subcatchment PDA-4: PDA-4
Runoff = 14.14 cfs @ 12.20 hrs, Volume= 1.337 af, Depth= 4.76"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 YR Rainfall=7.07"
Area (ac) CN Description
0.088 70 Woods, Good, HSG C
2.798 78 Meadow, non-grazed, HSG D
0.476 96 Gravel surface, HSG D
0.009 98 Unconnected pavement, HSG D
3.371 80 Weighted Average
3.362 99.73% Pervious Area
0.009 0.27% Impervious Area
0.009 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 100 0.0173 0.16 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.31"
2.4 175 0.0296 1.20 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
2.2 225 0.0590 1.70 Shallow Concentrated Flow, C-D
Short Grass Pasture Kv= 7.0 fps
14.8 500 Total
Subcatchment PDA-4: PDA-4
Hydrograph
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Type Il 24-hr 50 YR Rainfall=7.07"
Printed 9/23/2019

Page 38

Runoff

Summary for Subcatchment PDA-5: PDA-5

394 cfs@ 12.09 hrs, Volume=

0.288 af, Depth= 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 YR Rainfall=7.07"

Area (ac) CN Description
0.761 78 Meadow, non-grazed, HSG D
0.761 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Flow (cfs)

Subcatchment PDA-5: PDA-5

Hydrograph
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Summary for Pond B1: B1

Inflow Area = 4.044 ac, 0.00% Impervious, Inflow Depth = 4.43" for 50 YR event

Inflow = 6.63cfs @ 13.14 hrs, Volume= 1.492 af

Outflow = 476 cfs @ 13.70 hrs, Volume= 1.493 af, Atten= 28%, Lag= 33.2 min
Discarded = 0.74 cfs@ 13.70 hrs, Volume= 1.054 af

Primary = 4.02cfs@ 13.70 hrs, Volume= 0.439 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=211.80' @ 13.70 hrs Surf.Area= 9,587 sf Storage= 21,476 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 219.6 min ( 1,107.9 - 888.3)

Volume Invert Avail.Storage Storage Description

#1 209.00 23,400 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

209.00 5,809 0 0

210.00 7,105 6,457 6,457

211.00 8,457 7,781 14,238

212.00 9,866 9,162 23,400
Device Routing Invert Outlet Devices

#1  Discarded 209.00" 3.330in/hr Exfiltration over Surface area

#2  Primary 211.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=0.74 cfs @ 13.70 hrs HW=211.80" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.74 cfs)

Primary OutFlow Max=4.02 cfs @ 13.70 hrs HW=211.80" TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 4.02 cfs @ 1.33 fps)
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Summary for Pond B2: B2

Inflow Area = 2.472 ac, 0.00% Impervious, Inflow Depth = 4.65" for 50 YR event

Inflow = 10.34 cfs @ 12.19 hrs, Volume= 0.958 af

Outflow = 1.21cfs @ 13.17 hrs, Volume= 0.683 af, Atten=88%, Lag= 58.7 min
Discarded = 0.14 cfs@ 13.17 hrs, Volume= 0.416 af

Primary = 1.07cfs @ 13.17 hrs, Volume= 0.267 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=211.63' @ 13.17 hrs Surf.Area= 11,238 sf Storage= 23,988 cf

Plug-Flow detention time= 655.3 min calculated for 0.683 af (71% of inflow)
Center-of-Mass det. time= 563.3 min ( 1,380.8 - 817.4)

Volume Invert Avail.Storage Storage Description

#1 209.00 28,284 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

209.00 7,080 0 0

210.00 8,614 7,847 7,847

211.00 10,204 9,409 17,256

212.00 11,851 11,028 28,284
Device Routing Invert Outlet Devices

#1  Discarded 209.00' 0.530 in/hr Exfiltration over Surface area

#2  Primary 211.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=0.14 cfs @ 13.17 hrs HW=211.63" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.14 cfs)

Primary OutFlow Max=1.07 cfs @ 13.17 hrs HW=211.63" TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 1.07 cfs @ 0.84 fps)
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Summary for Pond B3: B3

Inflow Area = 2.942 ac, 0.00% Impervious, Inflow Depth = 4.54" for 50 YR event

Inflow = 12.06 cfs @ 12.19 hrs, Volume= 1.113 af

Outflow = 1.33cfs @ 13.27 hrs, Volume= 1.114 af, Atten= 89%, Lag= 64.5 min
Discarded = 1.03cfs @ 13.27 hrs, Volume= 1.092 af

Primary = 0.30cfs @ 13.27 hrs, Volume= 0.022 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=210.55" @ 13.27 hrs Surf.Area= 10,397 sf Storage= 21,626 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 209.7 min ( 1,029.4 - 819.7)

Volume Invert Avail.Storage Storage Description

#1 208.00 26,410 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

208.00 6,592 0 0

209.00 8,035 7,314 7,314

210.00 9,534 8,785 16,098

211.00 11,089 10,312 26,410
Device Routing Invert Outlet Devices

#1  Discarded 208.00" 4.270 in/hr Exfiltration over Surface area

#2  Primary 210.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=1.03 cfs @ 13.27 hrs HW=210.55" (Free Discharge)
1=Exfiltration (Exfiltration Controls 1.03 cfs)

Primary OutFlow Max=0.30 cfs @ 13.27 hrs HW=210.55" TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 0.30 cfs @ 0.55 fps)
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Summary for Pond B4: B4

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=3)

Inflow Area = 3.371ac, 0.27% Impervious, Inflow Depth = 4.76" for 50 YR event

Inflow = 14.14 cfs @ 12.20 hrs, Volume= 1.337 af

Outflow = 2.75cfs@ 12.80 hrs, Volume= 1.337 af, Atten=81%, Lag= 35.8 min
Discarded = 1.28 cfs @ 12.80 hrs, Volume= 1.249 af

Primary = 1.47 cfs @ 12.80 hrs, Volume= 0.088 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=210.66' @ 12.80 hrs Surf.Area= 11,056 sf Storage= 23,813 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 167.3 min ( 983.1 - 815.8)

Volume Invert Avail.Storage Storage Description

#1 208.00' 27,691 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

208.00 6,926 0 0

209.00 8,431 7,679 7,679

210.00 9,992 9,212 16,890

211.00 11,610 10,801 27,691
Device Routing Invert Outlet Devices

#1  Discarded 208.00' 5.000 in/hr Exfiltration over Surface area

#2  Primary 210.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=1.28 cfs @ 12.80 hrs HW=210.66" (Free Discharge)
1=Exfiltration (Exfiltration Controls 1.28 cfs)

Primary OutFlow Max=1.47 cfs @ 12.80 hrs HW=210.66" TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 1.47 cfs @ 0.93 fps)
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Link AP-1: AP-1

0.00-48.00 hrs, dt= 0.05 hrs
Hydrograph

Summary for Link AP-1: AP-1

0.07% Impervious, Inflow Depth = 0.98"
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentPDA-1: PDA-1 Runoff Area=4.044 ac 0.00% Impervious Runoff Depth=5.21"
Flow Length=497' Tc=85.3 min CN=77 Runoff=7.79 cfs 1.756 af

Subcatchment PDA-2: PDA-2 Runoff Area=2.472 ac  0.00% Impervious Runoff Depth=5.44"
Flow Length=468" Tc=14.0 min CN=79 Runoff=12.05 cfs 1.121 af

SubcatchmentPDA-3: PDA-3 Runoff Area=2.942 ac 0.00% Impervious Runoff Depth=5.33"
Flow Length=492" Tc=13.9 min CN=78 Runoff=14.10 cfs 1.306 af

Subcatchment PDA-4: PDA-4 Runoff Area=3.371 ac 0.27% Impervious Runoff Depth=5.56"
Flow Length=500" Tc=14.8 min CN=80 Runoff=16.43 cfs 1.562 af

SubcatchmentPDA-5: PDA-5 Runoff Area=0.761 ac 0.00% Impervious Runoff Depth=5.33"
Tc=6.0 min CN=78 Runoff=4.60 cfs 0.338 af

Pond B1: B1 Peak Elev=211.88" Storage=22,209 cf Inflow=7.79 cfs 1.756 af
Discarded=0.75 cfs 1.109 af Primary=5.78 cfs 0.648 af Outflow=6.52 cfs 1.757 af

Pond B2: B2 Peak Elev=211.74" Storage=25,293 cf Inflow=12.05 cfs 1.121 af
Discarded=0.14 cfs 0.421 af Primary=2.85 cfs 0.425 af Outflow=2.99 cfs 0.846 af

Pond B3: B3 Peak Elev=210.71" Storage=23,312 cf Inflow=14.10 cfs 1.306 af
Discarded=1.05 cfs 1.162 af Primary=2.34 cfs 0.145 af Outflow=3.40 cfs 1.307 af

Pond B4: B4 Peak Elev=210.82" Storage=25,617 cf Inflow=16.43 cfs 1.562 af
Discarded=1.31 cfs 1.332 af Primary=4.39 cfs 0.230 af Outflow=5.70 cfs 1.563 af

Link AP-1: AP-1 Inflow=9.99 cfs 1.786 af
Primary=9.99 cfs 1.786 af

Total Runoff Area = 13.590 ac Runoff Volume = 6.082 af Average Runoff Depth =5.37"
99.93% Pervious = 13.581 ac  0.07% Impervious = 0.009 ac
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Type 1l 24-hr 100 YR Rainfall=7.93"
Printed 9/23/2019

Runoff =

Summary for Subcatchment PDA-1: PDA-1

7.79cfs @ 13.14 hrs, Volume= 1.756 af, Depth= 5.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 YR Rainfall=7.93"

Area (ac) CN Description
0.049 55 Woods, Good, HSG B
0.365 71 Meadow, non-grazed, HSG C
0.411 70 Woods, Good, HSG C
2.958 78 Meadow, non-grazed, HSG D
0.261 96 Gravel surface, HSG D
4.044 77 Weighted Average
4.044 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
80.2 100 0.0001 0.02 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.31"
4.3 306 0.0283 1.18 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
0.8 91 0.0740 1.90 Shallow Concentrated Flow, C-D
Short Grass Pasture Kv= 7.0 fps
85.3 497 Total

Flow (cfs)

Subcatchment PDA-1: PDA-1

| . Typelll 24-hr |
100 YR Rainfall=7.93"
~ Runoff Area=4.044 ac |
Runoff Volume=1.756 af |
~ Runoff Depth=5.21" |
- Flow Length=497'
~ Tc=85.3min |
o

Time (hours)
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Summary for Subcatchment PDA-2: PDA-2

Runoff = 12.05cfs @ 12.19 hrs, Volume= 1.121 af, Depth= 5.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 YR Rainfall=7.93"

Area (ac) CN Description
0.071 70 Woods, Good, HSG C
2.289 78 Meadow, non-grazed, HSG D
0.112 96 Gravel surface, HSG D
2.472 79 Weighted Average

2.472 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.7 100 0.0199 0.17 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.31"
3.3 252 0.0328 1.27 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
1.0 116 0.0784 1.96 Shallow Concentrated Flow, C-D

Short Grass Pasture Kv= 7.0 fps

14.0 468 Total

Subcatchment PDA-2: PDA-2

Hydrograph
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Summary for Subcatchment PDA-3: PDA-3

Runoff = 14.10cfs @ 12.19 hrs, Volume= 1.306 af, Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 YR Rainfall=7.93"

Area (ac) CN Description
0.226 70 Woods, Good, HSG C
2.608 78 Meadow, non-grazed, HSG D
0.108 96 Gravel surface, HSG D
2.942 78 Weighted Average

2.942 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.5 100 0.0205 0.17 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.31"
2.7 210 0.0332 1.28 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
1.7 182 0.0648 1.78 Shallow Concentrated Flow, C-D

Short Grass Pasture Kv= 7.0 fps

13.9 492 Total

Subcatchment PDA-3: PDA-3
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Summary for Subcatchment PDA-4: PDA-4
Runoff = 16.43 cfs @ 12.20 hrs, Volume= 1.562 af, Depth= 5.56"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 YR Rainfall=7.93"
Area (ac) CN Description
0.088 70 Woods, Good, HSG C
2.798 78 Meadow, non-grazed, HSG D
0.476 96 Gravel surface, HSG D
0.009 98 Unconnected pavement, HSG D
3.371 80 Weighted Average
3.362 99.73% Pervious Area
0.009 0.27% Impervious Area
0.009 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.2 100 0.0173 0.16 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.31"
2.4 175 0.0296 1.20 Shallow Concentrated Flow, B-C
Short Grass Pasture Kv= 7.0 fps
2.2 225 0.0590 1.70 Shallow Concentrated Flow, C-D
Short Grass Pasture Kv= 7.0 fps
14.8 500 Total
Subcatchment PDA-4: PDA-4
Hydrograph
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Type 11l 24-hr 100 YR Rainfall=7.93"
Printed 9/23/2019
Page 53

Summary for Subcatchment PDA-5: PDA-5

Runoff = 460cfs@ 12.09 hrs, Volume=

0.338 af, Depth= 5.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Type Il 24-hr 100 YR Rainfall=7.93"

Area (ac) CN Description
0.761 78 Meadow, non-grazed, HSG D
0.761 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Subcatchment PDA-5: PDA-5

Hydrograph
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! Runoff Area=0.761 ac
unoff Volume=0.338 af
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Summary for Pond B1: B1

Inflow Area = 4.044 ac, 0.00% Impervious, Inflow Depth = 5.21" for 100 YR event
Inflow = 7.79 cfs @ 13.14 hrs, Volume= 1.756 af

Outflow = 6.52cfs @ 13.52 hrs, Volume= 1.757 af, Atten= 16%, Lag= 23.1 min
Discarded = 0.75cfs @ 13.52 hrs, Volume= 1.109 af

Primary = 578 cfs @ 13.52 hrs, Volume= 0.648 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=211.88' @ 13.52 hrs Surf.Area= 9,695 sf Storage= 22,209 cf

Plug-Flow detention time= 199.0 min calculated for 1.755 af (100% of inflow)
Center-of-Mass det. time= 199.4 min ( 1,083.2 - 883.7)

Volume Invert Avail.Storage Storage Description

#1 209.00 23,400 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

209.00 5,809 0 0

210.00 7,105 6,457 6,457

211.00 8,457 7,781 14,238

212.00 9,866 9,162 23,400
Device Routing Invert Outlet Devices

#1  Discarded 209.00" 3.330in/hr Exfiltration over Surface area

#2  Primary 211.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=0.75 cfs @ 13.52 hrs HW=211.88" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.75 cfs)

Primary OutFlow Max=5.76 cfs @ 13.52 hrs HW=211.88" TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 5.76 cfs @ 1.53 fps)
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Summary for Pond B2: B2

Inflow Area = 2.472 ac, 0.00% Impervious, Inflow Depth = 5.44" for 100 YR event
Inflow = 12.05cfs @ 12.19 hrs, Volume= 1.121 af

Outflow = 2.99cfs@ 12.68 hrs, Volume= 0.846 af, Atten=75%, Lag= 29.3 min
Discarded = 0.14cfs@ 12.68 hrs, Volume= 0.421 af

Primary = 2.85cfs@ 12.68 hrs, Volume= 0.425 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=211.74' @ 12.68 hrs Surf.Area= 11,428 sf Storage= 25,293 cf

Plug-Flow detention time= 547.3 min calculated for 0.846 af (75% of inflow)
Center-of-Mass det. time= 462.3 min ( 1,275.3 - 813.0)

Volume Invert Avail.Storage Storage Description

#1 209.00 28,284 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

209.00 7,080 0 0

210.00 8,614 7,847 7,847

211.00 10,204 9,409 17,256

212.00 11,851 11,028 28,284
Device Routing Invert Outlet Devices

#1  Discarded 209.00' 0.530 in/hr Exfiltration over Surface area

#2  Primary 211.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=0.14 cfs @ 12.68 hrs HW=211.74" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.14 cfs)

Primary OutFlow Max=2.83 cfs @ 12.68 hrs HW=211.74" TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 2.83 cfs @ 1.17 fps)
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Summary for Pond B3: B3

Inflow Area = 2.942 ac, 0.00% Impervious, Inflow Depth = 5.33" for 100 YR event
Inflow = 14.10 cfs @ 12.19 hrs, Volume= 1.306 af

Outflow = 3.40cfs@ 12.69 hrs, Volume= 1.307 af, Atten= 76%, Lag= 29.9 min
Discarded = 1.05cfs @ 12.69 hrs, Volume= 1.162 af

Primary = 234 cfs@ 12.69 hrs, Volume= 0.145 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=210.71' @ 12.69 hrs Surf.Area= 10,646 sf Storage= 23,312 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 194.7 min ( 1,009.8 - 815.2)

Volume Invert Avail.Storage Storage Description

#1 208.00 26,410 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

208.00 6,592 0 0

209.00 8,035 7,314 7,314

210.00 9,534 8,785 16,098

211.00 11,089 10,312 26,410
Device Routing Invert Outlet Devices

#1  Discarded 208.00" 4.270 in/hr Exfiltration over Surface area

#2  Primary 210.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=1.05 cfs @ 12.69 hrs HW=210.71" (Free Discharge)
1=Exfiltration (Exfiltration Controls 1.05 cfs)

Primary OutFlow Max=2.33 cfs @ 12.69 hrs HW=210.71" TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 2.33 cfs @ 1.09 fps)
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Summary for Pond B4: B4

Inflow Area = 3.371ac, 0.27% Impervious, Inflow Depth = 5.56" for 100 YR event
Inflow = 16.43 cfs @ 12.20 hrs, Volume= 1.562 af

Outflow = 570 cfs @ 12.61 hrs, Volume= 1.563 af, Atten= 65%, Lag= 24.2 min
Discarded = 1.31cfs @ 12.61 hrs, Volume= 1.332 af

Primary = 439cfs@ 12.61 hrs, Volume= 0.230 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=210.82' @ 12.61 hrs Surf.Area= 11,317 sf Storage= 25,617 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 156.4 min ( 967.8 - 811.4)

Volume Invert Avail.Storage Storage Description

#1 208.00 27,691 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

208.00 6,926 0 0

209.00 8,431 7,679 7,679

210.00 9,992 9,212 16,890

211.00 11,610 10,801 27,691
Device Routing Invert Outlet Devices

#1  Discarded 208.00' 5.000 in/hr Exfiltration over Surface area

#2  Primary 210.50' 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

glscarded OutFlow Max=1.31 cfs @ 12.61 hrs HW=210.82" (Free Discharge)
1=Exfiltration (Exfiltration Controls 1.31 cfs)

Primary OutFlow Max=4.37 cfs @ 12.61 hrs HW=210.82" TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 4.37 cfs @ 1.37 fps)
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Summary for Link AP-1: AP-1

for 100 YR event

0.07% Impervious, Inflow Depth = 1.58"

13.590 ac,

Inflow Area
Inflow

1.786 af

9.99cfs @ 12.65 hrs, Volume
9.99cfs @ 12.65 hrs, Volume

0.0 min

Lag=

0%,

1.786 af, Atten

Primary

Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Primary outflow

Link AP-1: AP-1

Hydrograph

A Inflow
O Primary
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APPENDIX D: NOAA ATLAS 14 PRECIPITATION FREQUENCY TABLE



5/29/2019

Precipitation Frequency Data Server

NOAA Atlas 14, Volume 10, Version 3

USA*

Location name: Town of Old Lyme, Connecticut,

Elevation: 223.55 ft**

* source: ESRI Maps

** source: USGS

<5

Latitude: 41.3331°, Longitude: -72.2769° i

o f"
i e

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PFE_tabular | PE_graphical | Maps_&_aerials

PF tabular
‘ PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 ‘
. | Average recurrence interval (years) |
Duration
[ 1+ || 2 || 5 || 10 || 25 || 5 | 100 | 200 | 500 | 1000 |
5-mi 0.337 0.403 0.512 0.603 0.728 0.822 0.920 1.03 1.20 1.33
-min (0.260-0.428)|((0.311-0.513)||(0.393-0.652)||(0.461-0.772)|((0.540-0.966) ||(0.598-1.11) ||(0.652-1.28)|((0.694-1.46)/((0.774-1.73)||(0.841-1.96)
10-mi 0.477 0.572 0.727 0.855 1.03 1.16 1.30 1.46 1.69 1.88
-min (0.368-0.606)|((0.441-0.727)||(0.559-0.927)|| (0.653-1.09) || (0.765-1.37) ||(0.846-1.57)|(0.923-1.81)|((0.981-2.06)|[ (1.10-2.45) || (1.19-2.78)
15-mi 0.561 0.672 0.854 1.00 1.21 1.37 1.53 1.72 1.99 2.22
-min (0.433-0.713)|((0.518-0.855)|| (0.656-1.09) || (0.768-1.29) || (0.900-1.61) (|(0.996-1.85)|| (1.09-2.13) || (1.16-2.43) |[ (1.29-2.89) || (1.40-3.27)
30-mi 0.788 0.944 1.20 1.41 1.70 1.92 2.15 241 2.79 3.10
-min (0.608-1.00) || (0.728-1.20) || (0.922-1.53) || (1.08-1.81) || (1.26-2.26) || (1.40-2.59) || (1.52-3.00) || (1.62-3.40) || (1.81-4.05) || (1.96-4.57)
60-mi 1.01 1.22 1.55 1.82 219 2.48 2.77 3.1 3.59 3.99
-min (0.783-1.29) || (0.937-1.55) || (1.19-1.97) || (1.39-2.33) || (1.63-2.91) || (1.80-3.34) || (1.96-3.86) || (2.09-4.38) || (2.32-5.21) || (2.53-5.88)
2:h 1.33 1.59 2.03 2.38 2.88 3.24 3.63 4.09 4.76 5.33
-hr (1.03-1.68) || (1.24-2.01) || (1.57-2.56) || (1.83-3.03) || (2.15-3.79) || (2.38-4.35) || (2.60-5.03) || (2.76-5.72) || (3.10-6.85) || (3.38-7.78)
3-h 1.54 1.85 2.35 2.76 3.33 3.76 4.21 4.75 5.54 6.21
-hr (1.20-1.94) || (1.44-2.32) || (1.83-2.96) || (2.13-3.50) || (2.50-4.38) || (2.77-5.03) || (3.02-5.82) || (3.21-6.61) || (3.61-7.93) || (3.96-9.02)
6-h 1.97 2.35 2.98 3.50 4.22 4.76 5.33 6.01 7.02 7.86
-hr (1.55-2.45) || (1.85-2.94) || (2.33-3.73) || (2.73-4.40) || (3.19-5.51) |[(3.53-6.31) || (3.85-7.30) || (4.08-8.29) || (4.59-9.94) || (5.03-11.3)
12-h 244 2.92 3.70 4.34 5.23 5.89 6.60 7.43 8.65 9.68
-hr (1.94-3.03) || (2.31-3.62) || (2.92-4.59) || (3.40-5.42) || (3.98-6.76) || (4.39-7.75) || (4.79-8.95) || (5.07-10.2) || (5.68-12.1) || (6.21-13.8)
24-h 2.87 3.45 4.40 5.18 6.27 7.07 7.93 8.96 10.5 1.8
-hr (2.29-3.52) || (2.75-4.24) || (3.49-5.42) || (4.09-6.42) || (4.80-8.04) |[(5.31-9.23) || (5.80-10.7) || (6.15-12.1) || (6.92-14.6) || (7.59-16.6)
2-d 3.20 3.89 5.03 5.96 7.26 8.21 9.25 10.5 12.5 141
-day (2.57-3.91) || (3.13-4.76) || (4.02-6.15) || (4.75-7.33) || (5.60-9.27) |[(6.22-10.7) || (6.83-12.4) || (7.25-14.1) || (8.25-17.2) |[ (9.14-19.8)
3-d 3.47 4.22 5.44 6.45 7.85 8.88 10.00 1.4 13.5 15.3
-day (2.81-4.22) || (3.40-5.13) || (4.37-6.63) || (5.16-7.90) || (6.08-9.98) || (6.75-11.5) || (7.41-13.4) || (7.86-15.2) || (8.95-18.5) || (9.92-21.3)
4-d 3.73 4.51 5.79 6.85 8.30 9.38 10.6 12.0 14.2 16.1
-day (3.02-4.52) || (3.65-5.47) || (4.67-7.03) || (5.49-8.35) || (6.45-10.5) |[(7.15-12.1) || (7.83-14.1) || (8.30-16.0) || (9.43-19.4) |[ (10.4-22.2)
7-d 4.45 5.29 6.67 7.82 9.39 10.6 1.8 13.3 15.6 17.5
-day (3.63-5.36) || (4.31-6.38) || (5.42-8.06) || (6.30-9.48) || (7.33-11.8) |[(8.07-13.5) || (8.78-15.6) || (9.27-17.6) || (10.4-21.1) |[ (11.4-24.1)
10-d 5.16 6.04 7.47 8.67 10.3 11.5 12.8 14.4 16.6 18.5
-day (4.22-6.19) || (4.94-7.25) || (6.09-8.99) || (7.02-10.5) || (8.07-12.9) || (8.83-14.6) || (9.53-16.8) || (10.0-18.9) || (11.1-22.4) || (12.1-25.3)
20-d 7.31 8.26 9.80 1.1 12.9 14.2 15.6 171 19.1 20.7
-day (6.04-8.71) || (6.81-9.84) || (8.05-11.7) || (9.05-13.3) || (10.1-15.8) |[(10.9-17.7) || (11.5-19.9) || (12.0-22.2) || (12.9-25.5) || (13.6-28.1)
30-d 9.12 10.1 1.7 131 14.9 16.3 17.7 19.2 211 22.5
-day (7.56-10.8) || (8.37-12.0) || (9.67-13.9) || (10.7-15.6) || (11.8-18.2) |[(12.6-20.2) || (13.1-22.4) || (13.5-24.8) || (14.2-27.9) || (14.8-30.3)
45-d 1.4 12.4 141 15.5 17.5 19.0 20.5 21.8 23.5 24.7
-day (9.47-13.4) || (10.3-14.7) || (11.7-16.7) || (12.8-18.4) || (13.8-21.2) || (14.6-23.3) || (15.1-25.5) || (15.5-28.1) || (16.0-31.0) || (16.3-33.1)
60-d 13.2 14.3 16.1 17.6 19.6 21.2 22.7 241 25.7 26.7
-day (11.1-15.6) || (12.0-16.9) || (13.4-19.0) || (14.5-20.8) || (15.6-23.7) || (16.4-25.9) || (16.8-28.2) || (17.1-30.8) || (17.4-33.6) || (17.6-35.5)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Questions?: HDSC.Questions@noaa.gov

Disclaimer

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=41.3331&lon=-72.2769&data=depth&units=english&series=pds 4/4



APPENDIX E: TEST PIT LOCATION SKETCH
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Test Starting Head (in) |Ending Head (in) |Time (min) [Infil. (in/min) [Infil. (in/hr)

TP-A-1 78 16 30 2.07 124.00
TP-A-3 42 39.5 45 0.06 3.33
TP-B-1 78 77.6 45 0.01 0.53
TP-B-2 42 41.2 45 0.02 1.07
TP-C-1 78 74.8 45 0.07 4.27
TP-C-2 42 37.7 45 0.10 5.73
TP-D-1 78 67 45 0.24 14.67
TP-D-2 42 3 45 0.87 52.00




APPENDIX F: WATER QUALITY VOLUME CALCULATIONS



WATER QUALITY VOLUME CALCULATIONS
FOR
POWER LINES SOLAR
20-1 SHORT HILLS RD, OLD LYME, CT 06371

(1" K)(A)

WQV = —
where: WOV = water quality volume (ac-ft)
R = volumetric runoft coetficient
= 0.05+0.000(D)
I = percent impervious cover
A = 5ite darea in acres
AREA (LOD) = 12.72 AC
PERVIOUS AREA = 7.91 AC
IMPERVIOUS AREA = 4.81 AC
A = 12.30 AC
| = 38%
R = 0.39
waQyv = 0.40 AC-FT
waQyv = 17,425.72 CF
waQyv = 645.40 CYD
PROVIDED VOLUMES STORAGE UNIT
INFILTRATION BASIN 1 = 690.47 CYD
INFILTRATION BASIN 2 = 835.68 CYD
INFILTRATION BASIN 3 = 779.95 CYD
INFILTRATION BASIN 4 = 818.07 CYD

TOTAL WQV REQUIRED
TOTAL WQV PROVIDED

645.40 CYD
3,124.17 CYD
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