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CPV Towantic Energy Center, Oxford CT

Introduction

The project site is located on the northeast side of Woodruff Hill Road near its northerly
terminus. The property lies within the Industrial District and consists of 26.2 acres. The current
proposal is to construct a gas-fired, electric power plant with associated driveways, parking
areas, storm drainage, power plant equipment areas and switchyard.

A study of the site hydrology has been performed to evaluate and mitigate the potential
impacts of the proposed power plant and to design a Stormwater Management Plan and an
Erosion & Sediment Control Plan in accordance with the 2002 CT E&S Guidelines and the 2004
Stormwater Quality Manual. In order to evaluate the stormwater management requirement
for the proposed development, the existing watershed area was delineated based on the
current site conditions and analyzed at seven key points down gradient of the property. The
total combined watershed area delineated is approximately 35.7 acres which includes 9.2 acres
of off-site watershed. This information was used to determine the peak flow rates under both
existing and proposed conditions. Appendix A of this report includes a Drainage Area Map
which delineates the seven existing and proposed drainage areas.

Existing Site Conditions

Currently, the site consists mostly of woodlands while the western half is all fields. The
property is bordered to the east and south by the Algonquin Gas Transmission Facility (Lot 9 of
the Woodruff Hill Industrial Park Subdivision), to the west by Woodruff Hill Road and Lots 6, 7
and 8 of the Woodruff Hill Industrial Park Subdivision and to the north by Open Space of the
Woodruff Hill Industrial Park Subdivision.

There are four wetlands areas located on or immediately adjacent to the property which were
flagged by All-Points Technology Corporation in July of 2014. The wetlands areas are shown on
Sheet C310 of the plan set entitled CPV Towantic Energy Center. There are no 100 year flood
plains located on the site as defined by FEMA Flood Insurance Rate Mapping.

The project site is located within the Little River Watershed Drainage Basin Number 6920. This
watershed is located within the Naugatuck Regional Basin within the Housatonic Major Basin,
identified on the Connecticut Department of Environmental Protection Atlas of Public Water
Supply Sources and Drainage Basins.
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CPV Towantic Energy Center, Oxford CT

Proposed Site Conditions

The current proposal is to construct a gas-fired power plant with associated switchyard, power
plant equipment areas, parking areas and related storage facilities. Approximately 3,000 linear
feet access driveway will be constructed to access the facility along with the associated storm
drainage system and stormwater quality measures. Of the 26.2 acre site, approximately 22.1
acres will be disturbed during construction, leaving 4.1 acres or 15.6% of the site undisturbed.
The power plant will be served by municipal water and sewer.

Hydrology

The primary method of predicting the surface water runoff rates utilized in this report is the
computer program HydroCAD V10 Stormwater Modeling System. HydroCAD combines the
methodology of technical release No. 55 (TR-55) “Urban Hydrology for Small Watersheds” and
technical release No. 20 (TR-20) “Project Formulation-Hydrology”. Both TR-55 & TR-20 were
originally developed by the USDA Soil Conservation Service (SCS). The HydroCAD program
forecasts the rate of surface water runoff based upon several factors, including information on
land use, vegetation, watershed areas, soil types, time of concentration, rainfall data, storage
volumes and hydraulic capacities of structures. The program predicts the amount of runoff as a
function of time. Rainfall events with recurrence frequencies of 2, 10, 25, 50 and 100 years
were utilized as input data. The National Weather Service developed 4 storm events to simulate
rainfall around the country. The Type Ill rainfall pattern with 24-hour duration is appropriate for
use in Connecticut and was utilized in this analysis.

Existing land use for the site was determined from aerial mapping, field survey and USGS
Mapping. The types of land use utilized in the analysis include wood, grass, meadow and
impervious cover. Soil types in the watershed were determined from the NRCS Web Soil Survey
prepared by the United States Department of Agriculture. The existing watershed was found to
contain only type C soils, along with impervious areas (Appendix B). The HydroCAD routing
analysis was also completed under the proposed conditions in order to compare pre-
development and post-development flows for all the proposed design storms (Appendix C).

The proposed storm drainage piping and swale system was designed using the rational method
with adequate capacity to convey the 25-year storm event (Appendix D). The overall watershed
was subdivided into sub-basins to determine the drainage area and stormwater runoff to each

catch basin, pipe and swale. Inlet control capacity as well as velocity was also analyzed at each
structure.
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Proposed Site Conditions

The current proposal is to construct a gas-fired power plant with associated switchyard, power
plant equipment areas, parking areas and related storage facilities. Approximately 3,000 linear
feet access driveway will be constructed to access the facility along with the associated storm
drainage system and stormwater quality measures. Of the 26.2 acre site, approximately 22.1
acres will be disturbed during construction, leaving 4.1 acres or 15.6% of the site undisturbed.
The power plant will be served by municipal water and sewer.
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The primary method of predicting the surface water runoff rates utilized in this report is the
computer program HydroCAD V10 Stormwater Modeling System. HydroCAD combines the
methodology of technical release No. 55 (TR-55) “Urban Hydrology for Small Watersheds” and
technical release No. 20 (TR-20) “Project Formulation-Hydrology”. Both TR-55 & TR-20 were
originally developed by the USDA Soil Conservation Service (SCS). The HydroCAD program
forecasts the rate of surface water runoff based upon several factors, including information on
land use, vegetation, watershed areas, soil types, time of concentration, rainfall data, storage
volumes and hydraulic capacities of structures. The program predicts the amount of runoff as a
function of time. Rainfall events with recurrence frequencies of 2, 10, 25, 50 and 100 years
were utilized as input data. The National Weather Service developed 4 storm events to
simulate rainfall around the country. The Type lll rainfall pattern with 24-hour duration is
appropriate for use in Connecticut and was utilized in this analysis.

Existing land use for the site was determined from aerial mapping, field survey and USGS
Mapping. The types of land use utilized in the analysis include wood, grass, meadow and
impervious cover. Soil types in the watershed were determined from the NRCS Web Soil Survey
prepared by the United States Department of Agriculture. The existing watershed was found to
contain only type C soils, along with impervious areas (Appendix B). The HydroCAD routing
analysis was also completed under the proposed conditions in order to compare pre-
development and post-development flows for all the proposed design storms (Appendix C).

The proposed storm drainage piping and swale system was designed using the rational method
with adequate capacity to convey the 25-year storm event (Appendix D). The overall watershed
was subdivided into sub-basins to determine the drainage area and stormwater runoff to each
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CPV Towantic Enerqy Center, Oxford CT

The pre and post development stormwater runoff was analyzed at seven key points down
gradient of the site (DP-1, DP-2A, DP-2B, DP-3, DP-4, DP-5 and DP-6). The storm drainage
system is designed so that post development stormwater flows will either remain the same or

be decreased at all of the design points. Another goal of the storm drainage system design is

to ensure that long-term post-development stormwater quality is protected and that there will

be no erosion caused by the development.

This was done by designing the two stormwater

renovation areas as Stormwater Wetlands using the recommendations found in the 2004 DEEP

Stormwater Quality Manual (SQM). More specifically the renovation areas have been designed

as Extended Detention Shallow Wetlands systems. Appropriate outlet protection has also been

designed at all points where the storm drainage system discharges.

Below is a summary of pre-development and post-development flows at the seven design

points:

Existing Flow (cfs)
Proposed Flow (cfs)

Existing Flow (cfs)
Proposed Flow (cfs)

Existing Flow (cfs)
Proposed Flow (cfs)

Existing Flow (cfs)
Proposed Flow (cfs)

Existing Flow (cfs)
Proposed Flow (cfs)

Existing Flow (cfs)
Proposed Flow (cfs)

2yr.

8.2
7.2

2yr.

1.7
1.6

2yr.

1.8
1.5

2yr.

3.0
2.0

2yr.

0.9
0.4

2yr.

2.2
2.3

Storm Interval (DP-1)

10yr. 25yr.

19.3 23.6

17.4 21.7
Storm Interval (DP-2A)

10yr. 25yr.

4.0 4.8

3.8 4.6
Storm Interval (DP-2B)

10yr. 25yr.

4.5 5.5

3.5 4.3
Storm Interval (DP-3)

10yr. 25yr.

7.0 8.5

3.6 4.1
Storm Interval (DP-4)

10yr. 25yr.

1.9 2.4

0.7 0.9
Storm Interval (DP-5)

10yr. 25yr.

4.6 5.4

4.6 5.4

Stormwater Management and Erosion Control Report

50yr.

28.8
26.8

50yr.

5.9
5.6

50yr.

6.8
53

50yr.

10.3
4.6

50yr.

2.8
1.0

50yr.

6.5
6.4

100yr
34.9
32.7

100yr
7.2
6.8

100yr
8.3
6.4

100yr
12.4
6.9

100yr
3.4
1.2

100yr
7.7
7.6
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CPV Towantic Enerqy Center, Oxford CT

Storm Interval (DP-6)

2yr. 10yr. 25yr. 50yr. 100yr
Existing Flow (cfs) 1.7 3.7 4.5 5.4 6.5
Proposed Flow (cfs) 1.9 3.7 4.4 5.3 6.2

Stormwater Management & LID Measures

In addition to mitigating post development stormwater flow rates another goal of the storm
drainage system design was to ensure that long-term post-development stormwater quality
was protected. This is being accomplished through the creation of two stormwater renovation
areas, grass-lined water quality swales and pervious surface treatments.

Both of the storm water renovation areas are designed as stormwater wetlands to hold and
renovate the Water Quality Volume (WQV) while attenuating peak rates of stormwater runoff.
The WQV is the initial flush of stormwater that contains most of the sediment and pollutants as
defined in the CT DEP 2004 Stormwater Quality Manual. The WQV will be retained a forebay,
low marsh swales and micro-pools in each renovation area. These will hold stormwater, allow
it to cool and be exposed to vegetation for filtration & treatment. This design allows for the
maximum water quality treatment of post development stormwater runoff.

The Water Quality Volume calculations are included in Appendix F. For stormwater renovation
area A we are providing 169% of the required WQV and for stormwater renovation area B we
are providing 151% of the required WQV. These are both well in excess of the requirement
providing for superior stormwater treatment.

Where the topography of the site allowed, grass lined water quality swales have been
designed. These swales will provide for filtration of stormwater coming off of the proposed
access drive prior to discharge into the existing storm drainage system south of the property.
It should also be noted that the storm drainage system south of the property contains existing
stormwater facilities that will further treat and renovate the stormwater prior to the eventual
discharge into the wetlands at the bottom of Woodruff Hill Road.

In the interior of the proposed plant access drive where the equipment pad areas are set the
surface treatment will be an 8” layer of pervious crushed stone to grade. The switchyard area
to the north gets a similar treatment but is 12” thick and contains larger diameter stones.
Stormwater that falls in these areas will be held and will not runoff immediately into the storm
drainage system. The water will either infiltrate in smaller storm events or will slowly work its’
way through the stone towards one of the proposed catch basin inlets for the storm drainage
Stormwater Management and Erosion Control Report September 2014
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CPV Towantic Enerqy Center, Oxford CT

system in larger events. This pervious surface treatment encompasses approximately 8.7 acres
of the 11.7 acre level power plant area (74.4%).

Erosion & Sedimentation Controls

The erosion and sediment control plan calls for the use of the latest erosion and sediment
control measures in order to minimize and control disturbance during construction and provide
a stable site under finished conditions. These measures include:

e Stabilized construction entrance

e Temporary sediment traps

e Geotextile silt fence

e Staked haybales

e Staked straw wattles/compost filter socks
e Temporary soil stockpile areas

e Haybale filters

e Temporary water diversions

e Temporary seeding of exposed soils

e Stone check dams

e Water bars with straw wattles/compost filter sock traps
e Erosion control blankets

The Erosion and Sediment Control Plan is contained on Sheet C315 of the plan set and all of the
pertinent erosion control notes and construction sequencing is included on Sheet C330.

Additionally, proper outlet protection has been designed at all proposed drainage discharge
points. The outlet protection structures were designed in accordance with the
recommendations on the 2000 ConnDOT Drainage Manual Chapter 8.7 (Appendix E).
Stormwater Management and Erosion Control Report September 2014
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CPV Towantic Enerqy Center, Oxford CT

Velocities were also analyzed in all of the proposed water quality swales to ensure that a grass-
lined surface treatment would be appropriate to prevent erosion of the underlying soils while
treating and conveying stormwater.

Conclusion

The goal of the proposed stormwater management system is to minimize the potential for
impacts to down gradient properties due to the proposed development and to utilize Best
Management Practices (BMPs) to improve post-development stormwater quality from the site.
This is accomplished through the establishment of two stormwater renovation areas, grassed
lined swales and outlet protection designed in accordance with the recommendations of the CT
DOT 2000 Drainage Manual, the 2002 CT DEEP Erosion & Sediment Control Guidelines and the
2004 CT DEEP Stormwater Quality Manual.

As such, the stormwater management system as designed will provide for long-term protection
of the down gradient wetlands and watercourses in the area.
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Appendix A - Drainage Area Map0
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CPV Towantic Energy Center, Oxford CT

Appendix B - Existing Conditions HydroCAD Routing
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EXDA2AND
EXDA2BND

EXiA'l EXDA-2A EXDA-2B

DP-1 DP-2A DP-2B

EXDA4ND EXDABND

EXI-:?) EXj7A-4 EXI-S EXI-G

DP-3 DP-4 DP-5 DP-6

Reach Routing Diagram for 98132 EX SC
Prepared by CIVIL 1, Printed 2/13/2015

HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC




98132 EXSC

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 2
Area Listing (selected nodes)
Area  CN  Description
(acres) (subcatchment-numbers)
0.046 98  Impervious (EXDA4ND)
1.755 98  Impervious, HSG C (EXDAIND, EXDA3ND, EXDASND, EXDA6ND)
3.797 71 Meadow, non-grazed, HSG C (EXDAIND, EXDA3ND, EXDA4ND)
8.518 74 Pasture/grasslandirange, Good, HSG C (EXDAIND, EXDA2AND, EXDA2BND, EXDA3ND, EXDA4ND,
EXDASND, EXDAGND)
21.393 70 Woods, Good, HSG C (EXDAIND, EXDA2AND, EXDA2BND, EXDA3ND)

35.509

72

TOTAL AREA



98132 EX SC
Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 3

Soil Listing (selected nodes)

Area  Soil Subcatchment
(acres)  Group Numbers
0.000 HSGA
0.000 HSGB
35463 HSGC  EXDAIND, EXDA2AND, EXDA2BND, EXDA3ND, EXDA4ND, EXDASND, EXDAGND
0.000 HSGD

0.046  Other EXDA4ND
35.509 TOTAL AREA



98132 EXSC
Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 4

Ground Covers (selected nodes)

HSG-A HSG-B HSG-C HSG-D Other Total  Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 1.755 0.000 0.046 1.801 Impervious EXDAIND, EXDA3ND,
EXDA4ND, EXDASND,
EXDABND
0.000 0.000 3.797 0.000 0.000 3.797 Meadow, non-grazed EXDAIND, EXDA3ND,
EXDA4ND

0.000 0.000 8.518 0.000 0.000 8.518 Pasture/grassland/range, Good EXDAIND, EXDA2AND,
EXDA2BND, EXDA3ND,
EXDA4ND, EXDASND,
EXDAGND

0.000 0.000 21.393 0.000 0.000 21.393  Woods, Good EXDAIND, EXDA2AND,
EXDA2BND, EXDA3ND

0.000 0.000 35.463 0.000 0.046 35509 TOTAL AREA



98132 EX SC Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 5

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EXDAIND: EXDA-1 Runoff Area=850,940 sf 5.77% Impervious Runoff Depth>0.97"
Flow Length=2,225" Tc=61.0 min CN=72 Runoff=8.15 cfs 1.587 af

Subcatchment EXDA2AND: EXDA-2A Runoff Area=117,366 sf 0.00% Impervious Runoff Depth>0.98"
Flow Length=450" Tc=28.5min CN=72 Runoff=1.68 cfs 0.221 af

Subcatchment EXDA2BND: EXDA-2B Runoff Area=183,271 sf 0.00% Impervious Runoff Depth>0.87"
Flow Length=1,050" Tc=46.7 min CN=70 Runoff=1.79 cfs 0.307 af

Subcatchment EXDA3ND: EXDA-3 Runoff Area=216,972 sf 7.60% Impervious Runoff Depth>1.04"
Flow Length=610" Tc=34.5min CN=73 Runoff=3.04 cfs 0.431 af

Subcatchment EXDA4ND: EXDA-4 Runoff Area=38,901 sf 5.13% Impervious Runoff Depth>1.10"
Flow Length=400" Tc=13.0 min CN=74 Runoff=0.87 cfs 0.082 af

Subcatchment EXDASND: EXDA-5 Runoff Area=76,831 sf 11.76% Impervious Runoff Depth>1.28"
Flow Length=500" Tc=11.3 min CN=77 Runoff=2.15 cfs 0.188 af

Subcatchment EXDA6ND: EXDA-6 Runoff Area=62,500 sf 2.87% Impervious Runoff Depth>1.16"
Flow Length=350" Tc=8.3 min CN=75 Runoff=1.69 cfs 0.139 af

Link DP1: DP-1 Inflow=8.15 cfs 1.587 af
Primary=8.15 cfs 1.587 af

Link DP2A: DP-2A Inflow=1.68 cfs 0.221 af
Primary=1.68 cfs 0.221 af

Link DP2B: DP-2B Inflow=1.79 cfs 0.307 af
Primary=1.79 cfs 0.307 af

Link DP3: DP-3 Inflow=3.04 cfs 0.431 af
Primary=3.04 cfs 0.431 af

Link DP4: DP-4 Inflow=0.87 cfs 0.082 af
Primary=0.87 cfs 0.082 af

Link DP5: DP-5 Inflow=2.15 cfs 0.188 af
Primary=2.15 cfs 0.188 af

Link DP6: DP-6 Inflow=1.69 cfs 0.139 af
Primary=1.69 cfs 0.139 af

Total Runoff Area = 35.509 ac Runoff Volume = 2.954 af Average Runoff Depth = 1.00"
94.93% Pervious =33.708 ac  5.07% Impervious = 1.801 ac



98132 EX SC Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment EXDALND: EXDA-1

Runoff = 8.15cfs@ 12.90 hrs, Volume= 1.587 af, Depth> 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description

635511 70 Woods, Good, HSG C

148,147 74 Pasture/grassland/range, Good, HSG C
18,170 71 Meadow, non-grazed, HSG C
49,112 98 Impervious, HSG C

850,940 72 Weighted Average

801,828 94.23% Pervious Area
49,112 5.77% Impervious Area

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

37.0 250 0.0320 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
23.0 1,450 0.0440 1.05 Shallow Concentrated Flow,

Woodland Kv=5.0 fps
1.0 525 0.0570 8.87 53.22 Channel Flow,
Area= 6.0 sf Perim=6.0" r=1.00'
n=0.040 Earth, cobble bottom, clean sides

61.0 2,225 Total

Subcatchment EXDAIND: EXDA-1

Hydrograph
9 -EI uno
1 ’ 8.15 cfs | m
s1 | Type lll 24-hr
. -Year Rainfall=3.30"
Runoff Area=850,940
o
Runoff Volume=1.587
€ 51 | Runoff Depth>0.97'
= = 7 [
2 4+ | Flow Length=2,225
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98132 EX SC Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 7

Summary for Subcatchment EXDA2AND: EXDA-2A

Runoff = 1.68cfs @ 12.44 hrs, Volume= 0.221 af, Depth> 0.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description

60,061 70 Woods, Good, HSG C

57,315 74 Pasture/grassland/range, Good, HSG C
117,366 72 Weighted Average
117,366 100.00% Pervious Area

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

27.1 250 0.0700 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
1.4 200 0.2150 2.32 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

28.5 450 Total

Subcatchment EXDA2AND: EXDA-2A
Hydrograph

[ 1.68 cfs

ype lll 24-hr
-Year Rainfall=3.30"
unoff Area=117,366 sf
unoff Volume=0.221 af
Runoff Depth>0.98'
low Length=450'
c=28.5 min
72

Flow (cfs)
~
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98132 EX SC Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment EXDA2BND: EXDA-2B

Runoff = 1.79cfs @ 12.71 hrs, Volume= 0.307 af, Depth> 0.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description
179,894 70 Woods, Good, HSG C
3,377 74 Pasture/grassland/range, Good, HSG C

183,271 70 Weighted Average
183,271 100.00% Pervious Area

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

36.1 250 0.0340 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
10.6 800 0.0637 1.26 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

46.7 1,050 Total

Subcatchment EXDA2BND: EXDA-2B
Hydrograph

?
ype lll 24-hr
-Year Rainfall=3.30"
unoff Area=183,271
unoff Volume=0.307

[ 1.79 cfs

O O

+h Q7!
f

e
gth=1,050'
c=46.7 min

Flow (cfs)
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Summary for Subcatchment EXDA3ND: EXDA-3
Runoff = 3.04cfs@ 12.52 hrs, Volume= 0.431 af, Depth> 1.04"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"
Area (sf) CN Description
56,418 70 Woods, Good, HSG C
132,061 71 Meadow, non-grazed, HSG C
11,996 74 Pasture/grassland/range, Good, HSG C
16,497 98 Impervious, HSG C
216,972 73 Weighted Average
200,475 92.40% Pervious Area
16,497 7.60% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft)  (ft/sec) (cfs)
30.5 250 0.0520 0.14 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
4.0 360 0.0889 1.49 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
345 610 Total
Subcatchment EXDA3ND: EXDA-3
Hydrograph
-EI Runoff
[ 3.04 cfs | -
1 | Type lll 24-hr
2-Year Rainfall=3.30"
Runoff Area=216,972 sf
,| | Runoff Volume=0.431 af
g Runoff Depth>1.04'
2 - 1
& Flow Length=610
Tc=34.5 min
7 | CN=73
G T T T T T T T T
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Summary for Subcatchment EXDA4ND: EXDA-4

Runoff = 0.87cfs@ 12.20 hrs, Volume= 0.082 af, Depth> 1.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description

21,726 74 Pasture/grassland/range, Good, HSG C
15178 71 Meadow, non-grazed, HSG C

* 1,997 98 Impervious
38,901 74 Weighted Average
36,904 94.87% Pervious Area
1,997 5.13% Impervious Area

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

11.8 200 0.0500 0.28 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 200 0.1500 2.71 Shallow Concentrated Flow,

Short Grass Pasture  Kv= 7.0 fps

13.0 400 Total

Subcatchment EXDA4ND: EXDA-4
Hydrograph
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Summary for Subcatchment EXDASND: EXDA-5
Runoff = 215cfs @ 12.17 hrs, Volume= 0.188 af, Depth> 1.28"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"
Area (sf) CN Description
9,039 98 Impervious, HSG C
67,792 74 Pasture/grassland/range, Good, HSG C
76,831 77 Weighted Average
67,792 88.24% Pervious Area
9,039 11.76% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
10.3 150 0.0400 0.24 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 350 0.1350 5.92 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
11.3 500 Total
Subcatchment EXDA5SND: EXDA-5
Hydrograph
-EI Runoff
[ 2.15 cfs | -
Tvne |l 24
o I]r_blllh.ll
2-Year Rainfall=3.30"
Runoff Area=76,831 sf
Runoff Volume=0.188 af
g Runoff Depth>1.28'
% [l | NN PO mlaYall
- FIow Lengun=ou
Tc=11.3 min
CN=77
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Summary for Subcatchment EXDA6ND: EXDA-6

Runoff = 1.69cfs @ 12.13 hrs, Volume= 0.139 af, Depth> 1.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description
60,704 74 Pasture/grassland/range, Good, HSG C
1,796 98 Impervious, HSG C
62,500 75 Weighted Average
60,704 97.13% Pervious Area
1,796 2.87% Impervious Area

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

7.7 100 0.0360 0.22 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.6 250 0.2050 7.29 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

8.3 350 Total

Subcatchment EXDAGND: EXDA-6
Hydrograph

(Toves [ Runoff}

ype lll 24-hr
-Year Rainfall=3.30"
unoff Area=62,500 sf
unoff Volume=0.139
Runoff Depth>1.16'
low Length=350"
c=8.3 min
75

Flow (cfs)
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Summary for Link DP1: DP-1

Inflow Area = 19.535ac, 5.77% Impervious, Inflow Depth> 0.97" for 2-Year event
Inflow = 8.15cfs @ 12.90 hrs, Volume= 1.587 af
Primary = 8.15cfs @ 12.90 hrs, Volume= 1.587 af, Atten=0%, Lag=0.0 min

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

Link DP1: DP-1
Hydrograph

)_‘_L‘ @ Inflow
of 8.15 cfs

O Primary
Inflow Area=19.535 é“BJ-lS cfs
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Summary for Link DP2A: DP-2A

Inflow Area = 2.694 ac, 0.00% Impervious, Inflow Depth > 0.98" for 2-Year event
Inflow = 1.68cfs@ 12.44 hrs, Volume= 0.221 af
Primary = 1.68cfs @ 12.44 hrs, Volume= 0.221 af, Atten=0%, Lag=0.0 min

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

Link DP2A: DP-2A
Hydrograph

H Inflow
O Primary

1

Flow (cfs)
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Summary for Link DP2B: DP-2B
Inflow Area = 4.207 ac, 0.00% Impervious, Inflow Depth > 0.87" for 2-Year event
Inflow = 179cfs @ 12.71 hrs, Volume= 0.307 af
Primary = 1.79cfs @ 12.71 hrs, Volume= 0.307 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2B: DP-2B
Hydrograph
H Inflow
2 O Primary
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Summary for Link DP3: DP-3
Inflow Area = 4,981 ac, 7.60% Impervious, Inflow Depth> 1.04" for 2-Year event
Inflow = 3.04cfs@ 12.52hrs, Volume= 0.431 af
Primary = 3.04cfs@ 12.52 hrs, Volume= 0.431 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP3: DP-3
Hydrograph
’J_‘_\.‘ H Inflow
3.04 cfs O Primary
- .04 cf
Inflow Area=4.981 'aczy

3

Flow (cfs)
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Summary for Link DP4: DP-4

Inflow Area = 0.893ac, 5.13% Impervious, Inflow Depth> 1.10" for 2-Year event
Inflow = 0.87 cfs @ 12.20 hrs, Volume= 0.082 af
Primary = 0.87 cfs @ 12.20 hrs, Volume= 0.082 af, Atten=0%, Lag= 0.0 min

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

Link DP4: DP-4
Hydrograph
-
‘ ‘ M Inflow
| 0.87 cfs | il Primary
flow Area— QQQ| 0.87 cfs
nmruyvyvy /maoeu UJJ AW

Flow (cfs)
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Summary for Link DP5: DP-5

Inflow Area = 1.764 ac, 11.76% Impervious, Inflow Depth > 1.28" for 2-Year event
Inflow = 215cfs@ 12.17 hrs, Volume= 0.188 af
Primary = 215cfs@ 12.17 hrs, Volume= 0.188 af, Atten=0%, Lag= 0.0 min

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

Link DP5: DP-5
Hydrograph

H Inflow
ﬂmg O Primary
A—1 70/ 215cfs
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Summary for Link DP6: DP-6

Inflow Area = 1.435ac, 2.87% Impervious, Inflow Depth> 1.16" for 2-Year event
Inflow = 1.69cfs @ 12.13 hrs, Volume= 0.139 af
Primary = 1.69cfs @ 12.13 hrs, Volume= 0.139 af, Atten=0%, Lag= 0.0 min

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

Link DP6: DP-6
Hydrograph

H Inflow
O Primary

.

Flow (cfs)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EXDAIND: EXDA-1 Runoff Area=850,940 sf 5.77% Impervious Runoff Depth>2.17"
Flow Length=2,225" Tc=61.0 min CN=72 Runoff=19.28 cfs 3.525 af

Subcatchment EXDA2AND: EXDA-2A Runoff Area=117,366 sf 0.00% Impervious Runoff Depth>2.18"
Flow Length=450" Tc=28.5min CN=72 Runoff=3.96 cfs 0.490 af

Subcatchment EXDA2BND: EXDA-2B Runoff Area=183,271 sf 0.00% Impervious Runoff Depth>2.01"
Flow Length=1,050" Tc=46.7 min CN=70 Runoff=4.45 cfs 0.706 af

Subcatchment EXDA3ND: EXDA-3 Runoff Area=216,972 sf 7.60% Impervious Runoff Depth>2.26"
Flow Length=610" Tc=34.5min CN=73 Runoff=6.97 cfs 0.939 af

Subcatchment EXDA4ND: EXDA-4 Runoff Area=38,901 sf 5.13% Impervious Runoff Depth>2.36"
Flow Length=400" Tc=13.0 min CN=74 Runoff=1.94 cfs 0.175 af

Subcatchment EXDASND: EXDA-5 Runoff Area=76,831 sf 11.76% Impervious Runoff Depth>2.62"
Flow Length=500" Tc=11.3 min CN=77 Runoff=4.52 cfs 0.385 af

Subcatchment EXDA6ND: EXDA-6 Runoff Area=62,500 sf 2.87% Impervious Runoff Depth>2.45"
Flow Length=350" Tc=8.3 min CN=75 Runoff=3.74 cfs 0.292 af

Link DP1: DP-1 Inflow=19.28 cfs 3.525 af
Primary=19.28 cfs 3.525 af

Link DP2A: DP-2A Inflow=3.96 cfs 0.490 af
Primary=3.96 cfs 0.490 af

Link DP2B: DP-2B Inflow=4.45 cfs 0.706 af
Primary=4.45 cfs 0.706 af

Link DP3: DP-3 Inflow=6.97 cfs 0.939 af
Primary=6.97 cfs 0.939 af

Link DP4: DP-4 Inflow=1.94 cfs 0.175 af
Primary=1.94 cfs 0.175 af

Link DP5: DP-5 Inflow=4.52 cfs 0.385 af
Primary=4.52 cfs 0.385 af

Link DP6: DP-6 Inflow=3.74 cfs 0.292 af
Primary=3.74 cfs 0.292 af

Total Runoff Area = 35.509 ac Runoff Volume = 6.514 af Average Runoff Depth = 2.20"
94.93% Pervious =33.708 ac  5.07% Impervious = 1.801 ac
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Summary for Subcatchment EXDALND: EXDA-1

Runoff = 19.28 cfs @ 12.84 hrs, Volume= 3.525 af, Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area(sf) CN

Description

635,511
148,147
18,170
49,112

70
74
71
98

Woods, Good, HSG C
Pasture/grassland/range, Good, HSG C
Meadow, non-grazed, HSG C
Impervious, HSG C

850,940
801,828
49,112

72

Weighted Average
94.23% Pervious Area
5.77% Impervious Area

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

(min)  (feet)

37.0 250 0.0320 011 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.20"

23.0 1,450 0.0440 1.05 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

1.0 525 0.0570 8.87 53.22 Channel Flow,

Area= 6.0 sf Perim=6.0' r=1.00'
n=0.040 Earth, cobble bottom, clean sides

61.0 2,225 Total

Subcatchment EXDAIND: EXDA-1
Hydrograph
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Summary for Subcatchment EXDA2AND: EXDA-2A

Runoff = 3.96cfs@ 12.41 hrs, Volume= 0.490 af, Depth> 2.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description
60,061 70 Woods, Good, HSG C
57,315 74 Pasture/grassland/range, Good, HSG C

117,366 72 Weighted Average
117,366 100.00% Pervious Area

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

27.1 250 0.0700 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
1.4 200 0.2150 2.32 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

28.5 450 Total

Subcatchment EXDA2AND: EXDA-2A

Hydrograph
1 [ 3.96 cfs
1| Type Il 24-hr
1 | 10-Year Rainfall=5.00"
.| | Runoff Area=117,366 sf
1 | Runoff Volume=0.490 af
£ | | Runoff Depth>2.18'
g 21 | Flow Length=450'
1 | Tc=28.5 min
1 | CN=72
N
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Summary for Subcatchment EXDA2BND: EXDA-2B

Runoff = 445cfs @ 12.67 hrs, Volume= 0.706 af, Depth> 2.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description
179,894 70 Woods, Good, HSG C
3,377 74 Pasture/grassland/range, Good, HSG C
183,271 70 Weighted Average
183,271 100.00% Pervious Area

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

36.1 250 0.0340 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
10.6 800 0.0637 1.26 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

46.7 1,050 Total

Subcatchment EXDA2BND: EXDA-2B
Hydrograph
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1 | Type Il 24-hr
+{ | 10-Year Rainfall=5.00"
] hoff Area=183,271 sf j
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Runoff

Summary for Subcatchment EXDA3ND: EXDA-3

6.97cfs @ 12.49 hrs, Volume=

0.939 af, Depth> 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf)

CN

Description

56,418
132,061
11,996
16,497

70
71
74
98

Woods, Good, HSG C
Meadow, non-grazed, HSG C
Pasture/grassland/range, Good, HSG C
Impervious, HSG C

216,972
200,475
16,497

Tc Length

(min)

(feet)

73

Weighted Average
92.40% Pervious Area
7.60% Impervious Area

Slope Velocity Capacity Description

(ft/ft)

(ft/sec)

(cfs)

30.5

4.0

250

360

0.0520

0.0889

0.14

1.49

Woods: Light underbrush n=0.400 P2=3.20"

Sheet Flow,

Shallow

Concentrated Flow,

Woodland Kv=5.0 fps

34.5

Flow (cfs)

51

610

Total

Subcatchment EXDA3ND: EXDA-3
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Runoff

1.94cfs @ 12.19 hrs, Volume=

Summary for Subcatchment EXDA4ND: EXDA-4

0.175 af, Depth> 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf)

CN

Description

21,726
15,178
1,997

74
71
98

Pasture/grassland/range, Good, HSG C
Meadow, non-grazed, HSG C
Impervious

38,901
36,904
1,997

Tc Length
(feet)

(min)

74

Weighted Average
94.87% Pervious Area
5.13% Impervious Area

Slope Velocity Capacity Description

(ft/ft)

(ft/sec)

(cfs)

11.8

12

200

200

0.0500

0.1500

0.28

2.71

Sheet Flow,

Grass: Short n=0.150 P2=3.20"
Shallow Concentrated Flow,
Short Grass Pasture  Kv= 7.0 fps

13.0

Flow (cfs)

400

Total

Subcatchment EXDA4ND: EXDA-4
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Summary for Subcatchment EXDASND: EXDA-5

Runoff = 452 cfs@ 12.16 hrs, Volume= 0.385 af, Depth> 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description

9,039 98 Impervious, HSG C
67,792 74 Pasture/grassland/range, Good, HSG C
76,831 77 Weighted Average
67,792 88.24% Pervious Area

9,039 11.76% Impervious Area

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

10.3 150 0.0400 0.24 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 350 0.1350 5.92 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

11.3 500 Total

Subcatchment EXDASND: EXDA-5
Hydrograph
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Summary for Subcatchment EXDA6ND: EXDA-6

Runoff = 3.74cfs@ 12.12 hrs, Volume= 0.292 af, Depth> 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description

60,704 74 Pasture/grassland/range, Good, HSG C
1,796 98 Impervious, HSG C

62,500 75 Weighted Average
60,704 97.13% Pervious Area
1,796 2.87% Impervious Area

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

7.7 100 0.0360 0.22 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.6 250 0.2050 7.29 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps

8.3 350 Total

Subcatchment EXDAGND: EXDA-6
Hydrograph
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Summary for Link DP1: DP-1

Inflow Area = 19.535ac, 5.77% Impervious, Inflow Depth > 2.17" for 10-Year event
Inflow = 19.28 cfs @ 12.84 hrs, Volume= 3.525 af
Primary = 19.28 cfs @ 12.84 hrs, Volume= 3.525 af, Atten=0%, Lag= 0.0 min

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

Link DP1: DP-1
Hydrograph
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Summary for Link DP2A: DP-2A
Inflow Area = 2.694 ac, 0.00% Impervious, Inflow Depth > 2.18" for 10-Year event
Inflow = 3.96cfs @ 12.41hrs, Volume= 0.490 af
Primary = 3.9 cfs@ 12.41hrs, Volume= 0.490 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2A: DP-2A
Hydrograph
’J_L‘ H Inflow
. fs 0 Primary
- 3.96 cf
J | Inflow Area=2.694-3%::
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Summary for Link DP2B: DP-2B

Inflow Area = 4.207 ac, 0.00% Impervious, Inflow Depth> 2.01" for 10-Year event
Inflow = 4.45cfs @ 12.67 hrs, Volume= 0.706 af
Primary = 4.45cfs @ 12.67 hrs, Volume= 0.706 af, Atten=0%, Lag= 0.0 min

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

Link DP2B: DP-2B
Hydrograph
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Summary for Link DP3: DP-3
Inflow Area = 4,981 ac, 7.60% Impervious, Inflow Depth> 2.26" for 10-Year event
Inflow = 6.97cfs@ 12.49 hrs, Volume= 0.939 af
Primary = 6.97cfs@ 12.49 hrs, Volume= 0.939 af, Atten=0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP3: DP-3
Hydrograph
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1 | Inflow Area=4.981
6 ’
?
| 7
2-_ /

7
A
: : /

o 1 2 3 4 5 6 7 8

MBAN REUAILE LS LN RN ILULELLE LA LS IULELN ILLELLE LAY I AL LA |
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



98132 EX SC Type lIl 24-hr 10-Year Rainfall=5.00"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 32

Summary for Link DP4: DP-4

Inflow Area = 0.893ac, 5.13% Impervious, Inflow Depth > 2.36" for 10-Year event
Inflow = 194 cfs @ 12.19 hrs, Volume= 0.175 af
Primary = 194 cfs @ 12.19 hrs, Volume= 0.175 af, Atten=0%, Lag= 0.0 min

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

Link DP4: DP-4
Hydrograph

‘ ‘ H Inflow
O Primary
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Summary for Link DP5: DP-5

Inflow Area = 1.764 ac, 11.76% Impervious, Inflow Depth > 2.62" for 10-Year event
Inflow = 452 cfs @ 12.16 hrs, Volume= 0.385 af
Primary = 452 cfs @ 12.16 hrs, Volume= 0.385 af, Atten=0%, Lag= 0.0 min

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

Link DP5: DP-5
Hydrograph
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Summary for Link DP6: DP-6
Inflow Area = 1.435ac, 2.87% Impervious, Inflow Depth > 2.45" for 10-Year event
Inflow = 3.74cfs @ 12.12 hrs, Volume= 0.292 af
Primary = 3.74cfs@ 12.12 hrs, Volume= 0.292 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP6: DP-6
Hydrograph
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EXDAIND: EXDA-1 Runoff Area=850,940 sf 5.77% Impervious Runoff Depth>2.63"
Flow Length=2,225" Tc=61.0 min CN=72 Runoff=23.60 cfs 4.284 af

Subcatchment EXDA2AND: EXDA-2A Runoff Area=117,366 sf 0.00% Impervious Runoff Depth>2.65"
Flow Length=450" Tc=28.5min CN=72 Runoff=4.84 cfs 0.596 af

Subcatchment EXDA2BND: EXDA-2B Runoff Area=183,271 sf 0.00% Impervious Runoff Depth>2.46"
Flow Length=1,050" Tc=46.7 min CN=70 Runoff=5.50 cfs 0.864 af

Subcatchment EXDA3ND: EXDA-3 Runoff Area=216,972 sf 7.60% Impervious Runoff Depth>2.74"
Flow Length=610" Tc=34.5min CN=73 Runoff=8.48 cfs 1.137 af

Subcatchment EXDA4ND: EXDA-4 Runoff Area=38,901 sf 5.13% Impervious Runoff Depth>2.84"
Flow Length=400" Tc=13.0 min CN=74 Runoff=2.35 cfs 0.212 af

Subcatchment EXDASND: EXDA-5 Runoff Area=76,831 sf 11.76% Impervious Runoff Depth>3.13"
Flow Length=500" Tc=11.3 min CN=77 Runoff=5.40 cfs 0.459 af

Subcatchment EXDA6ND: EXDA-6 Runoff Area=62,500 sf 2.87% Impervious Runoff Depth>2.94"
Flow Length=350" Tc=8.3 min CN=75 Runoff=4.51 cfs 0.352 af

Link DP1: DP-1 Inflow=23.60 cfs 4.284 af
Primary=23.60 cfs 4.284 af

Link DP2A: DP-2A Inflow=4.84 cfs 0.596 af
Primary=4.84 cfs 0.596 af

Link DP2B: DP-2B Inflow=5.50 cfs 0.864 af
Primary=5.50 cfs 0.864 af

Link DP3: DP-3 Inflow=8.48 cfs 1.137 af
Primary=8.48 cfs 1.137 af

Link DP4: DP-4 Inflow=2.35 cfs 0.212 af
Primary=2.35 cfs 0.212 af

Link DP5: DP-5 Inflow=5.40 cfs 0.459 af
Primary=5.40 cfs 0.459 af

Link DP6: DP-6 Inflow=4.51 cfs 0.352 af
Primary=4.51 cfs 0.352 af

Total Runoff Area = 35.509 ac Runoff Volume = 7.904 af Average Runoff Depth = 2.67"
94.93% Pervious =33.708 ac  5.07% Impervious = 1.801 ac
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Summary for Subcatchment EXDALND: EXDA-1

Runoff = 23.60cfs @ 12.84 hrs, Volume= 4.284 af, Depth> 2.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf)

CN

Description

635,511
148,147
18,170
49,112

70
74
71
98

Woods, Good, HSG C
Pasture/grassland/range, Good, HSG C
Meadow, non-grazed, HSG C
Impervious, HSG C

850,940
801,828
49,112

72

Weighted Average
94.23% Pervious Area
5.77% Impervious Area

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

(min)  (feet)

37.0 250 0.0320 011 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.20"

23.0 1,450 0.0440 1.05 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

1.0 525 0.0570 8.87 53.22 Channel Flow,

Area= 6.0 sf Perim=6.0' r=1.00'
n=0.040 Earth, cobble bottom, clean sides

61.0 2,225 Total

Subcatchment EXDAIND: EXDA-1
Hydrograph
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Summary for Subcatchment EXDA2AND: EXDA-2A

Runoff = 484 cfs@ 12.41 hrs, Volume= 0.596 af, Depth> 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description

60,061 70 Woods, Good, HSG C

57,315 74 Pasture/grassland/range, Good, HSG C
117,366 72 Weighted Average
117,366 100.00% Pervious Area

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

27.1 250 0.0700 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
14 200 0.2150 2.32 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

28.5 450 Total

Subcatchment EXDA2AND: EXDA-2A
Hydrograph

| 4.84 cfs

51"

ype lll 24-hr
5-Year Rainfall=5.60"
unoff Area=117,366 sf
unoff Volume=0.596 af
Runoff Depth>2.65'
low Length=450'
c=28.5 min

72

Flow (cfs)

w

1
O-dTxomxoaonN -
e
Il

L L O L B L B B L - - .
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)




98132 EXSC
Prepared by CIVIL 1

Type lll 24-hr 25-Year Rainfall=5.60"
Printed 2/13/2015

HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC

Page 38

Summary for Subcatchment EXDA2BND: EXDA-2B

Runoff = 550cfs @ 12.66 hrs, Volume= 0.864 af, Depth> 2.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area(sf) CN

Description

179,804 70
337774

Woods, Good, HSG C
Pasture/grassland/range, Good, HSG C

183271 70
183,271

Weighted Average
100.00% Pervious Area

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

36.1 250 0.0340 0.12 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.20"

10.6 800 0.0637 1.26 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

46.7 1,050 Total

Subcatchment EXDA2BND: EXDA-2B
Hydrograph
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Summary for Subcatchment EXDA3ND: EXDA-3

Runoff = 8.48 cfs @ 12.49 hrs, Volume= 1.137 af, Depth> 2.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description
56,418 70 Woods, Good, HSG C
132,061 71 Meadow, non-grazed, HSG C
11,996 74 Pasture/grassland/range, Good, HSG C
16,497 98 Impervious, HSG C
216,972 73 Weighted Average
200,475 92.40% Pervious Area
16,497 7.60% Impervious Area

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

30.5 250 0.0520 0.14 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
4.0 360 0.0889 1.49 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

345 610 Total

Subcatchment EXDA3ND: EXDA-3
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Summary for Subcatchment EXDA4ND: EXDA-4

Runoff = 2.35cfs @ 12.19 hrs, Volume= 0.212 af, Depth> 2.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description

21,726 74 Pasture/grassland/range, Good, HSG C
15178 71 Meadow, non-grazed, HSG C

* 1,997 98 Impervious
38,901 74 Weighted Average
36,904 94.87% Pervious Area
1,997 5.13% Impervious Area

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

11.8 200 0.0500 0.28 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 200 0.1500 2.71 Shallow Concentrated Flow,

Short Grass Pasture  Kv= 7.0 fps

13.0 400 Total

Subcatchment EXDA4ND: EXDA-4
Hydrograph
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Summary for Subcatchment EXDASND: EXDA-5

Runoff = 540cfs@ 12.16 hrs, Volume= 0.459 af, Depth> 3.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description
9,039 98 Impervious, HSG C
67,792 74 Pasture/grassland/range, Good, HSG C
76,831 77 Weighted Average
67,792 88.24% Pervious Area
9,039 11.76% Impervious Area

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

10.3 150 0.0400 0.24 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 350 0.1350 5.92 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

11.3 500 Total

Subcatchment EXDASND: EXDA-5

Hydrograph
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Summary for Subcatchment EXDA6ND: EXDA-6

Runoff = 451 cfs@ 12.12 hrs, Volume= 0.352 af, Depth> 2.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description

60,704 74 Pasture/grassland/range, Good, HSG C
1,796 98 Impervious, HSG C

62,500 75 Weighted Average
60,704 97.13% Pervious Area
1,796 2.87% Impervious Area

Tc Length Slope Velocity Capacity Description

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

(cfs)

7.7 100 0.0360 0.22

0.6 250 0.2050 7.29

Sheet Flow,

Grass: Short n=0.150 P2=3.20"
Shallow Concentrated Flow,
Unpaved Kv=16.1 fps

8.3 350 Total

Subcatchment EXDAGND: EXDA-6
Hydrograph
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Summary for Link DP1: DP-1

Inflow Area = 19.535ac, 5.77% Impervious, Inflow Depth > 2.63" for 25-Year event
Inflow = 23.60 cfs @ 12.84 hrs, Volume= 4.284 af
Primary = 23.60 cfs @ 12.84 hrs, Volume= 4.284 af, Atten=0%, Lag= 0.0 min

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

Link DP1: DP-1
Hydrograph

H Inflow
fs O Primary
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Summary for Link DP2A: DP-2A
Inflow Area = 2.694 ac, 0.00% Impervious, Inflow Depth > 2.65" for 25-Year event
Inflow = 484 cfs @ 12.41hrs, Volume= 0.596 af
Primary = 484cfs@ 12.41 hrs, Volume= 0.596 af, Atten=0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2A: DP-2A
Hydrograph
‘ ‘ H Inflow
4.84 cfs [ Primary
| | Inflow Area=2.694:%%
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Summary for Link DP2B: DP-2B

Inflow Area = 4.207 ac, 0.00% Impervious, Inflow Depth > 2.46" for 25-Year event
Inflow = 550cfs @ 12.66 hrs, Volume= 0.864 af
Primary = 5.50cfs @ 12.66 hrs, Volume= 0.864 af, Atten=0%, Lag= 0.0 min

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

Link DP2B: DP-2B
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Summary for Link DP3: DP-3

Inflow Area = 4,981 ac, 7.60% Impervious, Inflow Depth> 2.74" for 25-Year event
Inflow = 8.48 cfs @ 12.49 hrs, Volume= 1.137 af
Primary = 8.48cfs @ 12.49 hrs, Volume= 1.137 af, Atten=0%, Lag=0.0 min

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

Link DP3: DP-3
Hydrograph
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Summary for Link DP4: DP-4
Inflow Area = 0.893ac, 5.13% Impervious, Inflow Depth > 2.84" for 25-Year event
Inflow = 2.35cfs@ 12.19 hrs, Volume= 0.212 af
Primary = 2.35cfs@ 12.19 hrs, Volume= 0.212 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP4: DP-4
Hydrograph
H Inflow
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Summary for Link DP5: DP-5

Inflow Area = 1.764 ac, 11.76% Impervious, Inflow Depth > 3.13" for 25-Year event
Inflow = 540cfs @ 12.16 hrs, Volume= 0.459 af
Primary = 540cfs @ 12.16 hrs, Volume= 0.459 af, Atten=0%, Lag= 0.0 min

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

Link DP5: DP-5
Hydrograph
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Summary for Link DP6: DP-6

Inflow Area = 1.435ac, 2.87% Impervious, Inflow Depth > 2.94" for 25-Year event
Inflow = 451 cfs @ 12.12 hrs, Volume= 0.352 af
Primary = 451 cfs @ 12.12 hrs, Volume= 0.352 af, Atten=0%, Lag= 0.0 min

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

Link DP6: DP-6
Hydrograph
H Inflow
5-_/ 4.51 cfs [ Primary
Inflow Area=1.435%45<:

Flow (cfs)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EXDAIND: EXDA-1 Runoff Area=850,940 sf 5.77% Impervious Runoff Depth>3.20"
Flow Length=2,225" Tc=61.0 min CN=72 Runoff=28.81 cfs 5.204 af

Subcatchment EXDA2AND: EXDA-2A Runoff Area=117,366 sf 0.00% Impervious Runoff Depth>3.22"
Flow Length=450" Tc=28.5min CN=72 Runoff=5.90 cfs 0.723 af

Subcatchment EXDA2BND: EXDA-2B Runoff Area=183,271 sf 0.00% Impervious Runoff Depth>3.01"
Flow Length=1,050" Tc=46.7 min CN=70 Runoff=6.77 cfs 1.057 af

Subcatchment EXDA3ND: EXDA-3 Runoff Area=216,972 sf 7.60% Impervious Runoff Depth>3.32"
Flow Length=610" Tc=34.5min CN=73 Runoff=10.30 cfs 1.376 af

Subcatchment EXDA4ND: EXDA-4 Runoff Area=38,901 sf 5.13% Impervious Runoff Depth>3.43"
Flow Length=400" Tc=13.0 min CN=74 Runoff=2.84 cfs 0.255 af

Subcatchment EXDASND: EXDA-5 Runoff Area=76,831 sf 11.76% Impervious Runoff Depth>3.74"
Flow Length=500" Tc=11.3min CN=77 Runoff=6.45 cfs 0.549 af

Subcatchment EXDA6ND: EXDA-6 Runoff Area=62,500 sf 2.87% Impervious Runoff Depth>3.53"
Flow Length=350" Tc=8.3 min CN=75 Runoff=5.43 cfs 0.423 af

Link DP1: DP-1 Inflow=28.81 cfs 5.204 af
Primary=28.81 cfs 5.204 af

Link DP2A: DP-2A Inflow=5.90 cfs 0.723 af
Primary=5.90 cfs 0.723 af

Link DP2B: DP-2B Inflow=6.77 cfs 1.057 af
Primary=6.77 cfs 1.057 af

Link DP3: DP-3 Inflow=10.30 cfs 1.376 af
Primary=10.30 cfs 1.376 af

Link DP4: DP-4 Inflow=2.84 cfs 0.255 af
Primary=2.84 cfs 0.255 af

Link DP5: DP-5 Inflow=6.45 cfs 0.549 af
Primary=6.45 cfs 0.549 af

Link DP6: DP-6 Inflow=5.43 cfs 0.423 af
Primary=5.43 cfs 0.423 af

Total Runoff Area = 35.509 ac Runoff Volume = 9.586 af Average Runoff Depth = 3.24"
94.93% Pervious =33.708 ac  5.07% Impervious = 1.801 ac
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Summary for Subcatchment EXDALND: EXDA-1

Runoff = 28.81cfs @ 12.83 hrs, Volume= 5.204 af, Depth> 3.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lIl 24-hr 50-Year Rainfall=6.30"

Area(sf) CN

Description

635,511
148,147
18,170
49,112

70
74
71
98

Woods, Good, HSG C
Pasture/grassland/range, Good, HSG C
Meadow, non-grazed, HSG C
Impervious, HSG C

850,940
801,828
49,112

Tc Length
(min)  (feet)

72

Weighted Average
94.23% Pervious Area
5.77% Impervious Area

Slope Velocity Capacity Description
(ft/ft)  (ft/sec) (cfs)

37.0 250 0.0320 011 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.20"

23.0 1,450 0.0440 1.05 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

1.0 525 0.0570 8.87 53.22 Channel Flow,

Area= 6.0 sf Perim=6.0' r=1.00'
n=0.040 Earth, cobble bottom, clean sides

61.0 2,225 Total

Subcatchment EXDAIND: EXDA-1
Hydrograph

[ 28.81 cfs |

pe

I
o)

N
N
h
X

)
S)
1
a4
c

xuno
10

o

-

-]

|

J1

N ©

~ O o
9]
q

\
(@
o ;

Flow (cfs)

e
gth=2,225'

2
o
o2 5

&)
)

Ll I/ A7V 'I""'I';"'I""'I""'I"""I""'I""'I"""I"""I""'I"'"I"'"'I"""I"'"I
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)




98132 EX SC Type Il 24-hr 50-Year Rainfall=6.30"
Prepared by CIVIL 1 Printed 2/13/2015

HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC

Page 52

Summary for Subcatchment EXDA2AND: EXDA-2A

Runoff = 590 cfs @ 12.40 hrs, Volume= 0.723 af, Depth> 3.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lIl 24-hr 50-Year Rainfall=6.30"

Area (sf) CN Description

60,061 70 Woods, Good, HSG C
57,315 74 Pasture/grassland/range, Good, HSG C

117,366 72 Weighted Average
117,366 100.00% Pervious Area

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

27.1 250 0.0700 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
14 200 0.2150 2.32 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

28.5 450 Total

Subcatchment EXDA2AND: EXDA-2A
Hydrograph
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Summary for Subcatchment EXDA2BND: EXDA-2B

Runoff = 6.77cfs @ 12.65 hrs, Volume= 1.057 af, Depth> 3.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lIl 24-hr 50-Year Rainfall=6.30"

Area (sf) CN Description
179,894 70 Woods, Good, HSG C
3,377 74 Pasture/grassland/range, Good, HSG C
183,271 70 Weighted Average
183,271 100.00% Pervious Area

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

36.1 250 0.0340 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
10.6 800 0.0637 1.26 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

46.7 1,050 Total

Subcatchment EXDA2BND: EXDA-2B
Hydrograph
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Summary for Subcatchment EXDA3ND: EXDA-3

Runoff = 10.30cfs @ 12.48 hrs, Volume= 1.376 af, Depth> 3.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lIl 24-hr 50-Year Rainfall=6.30"

Area (sf) CN Description

56,418 70 Woods, Good, HSG C
132,061 71 Meadow, non-grazed, HSG C
11,996 74 Pasture/grassland/range, Good, HSG C
16,497 98 Impervious, HSG C
216,972 73 Weighted Average
200,475 92.40% Pervious Area
16,497 7.60% Impervious Area

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

30.5 250 0.0520 0.14 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
4.0 360 0.0889 1.49 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

345 610 Total

Subcatchment EXDA3ND: EXDA-3

Hydrograph
11' [10.30cfs |
] | Type lll 24-hr
o| | 50-Year Rainfall=6.30"
8 Runoff Area=216,972 sf
Runoff Volume=1.376 af

¢ .| | Runoff Depth>3.32"
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.1 | Tc=34.5 min
.| | CN=73
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Summary for Subcatchment EXDA4ND: EXDA-4

Runoff = 2.84cfs@ 12.18 hrs, Volume= 0.255 af, Depth> 3.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lIl 24-hr 50-Year Rainfall=6.30"

Area (sf) CN Description

21,726 74 Pasture/grassland/range, Good, HSG C
15178 71 Meadow, non-grazed, HSG C

* 1,997 98 Impervious
38,901 74 Weighted Average
36,904 94.87% Pervious Area
1,997 5.13% Impervious Area

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

11.8 200 0.0500 0.28 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 200 0.1500 2.71 Shallow Concentrated Flow,

Short Grass Pasture  Kv= 7.0 fps

13.0 400 Total

Subcatchment EXDA4ND: EXDA-4
Hydrograph
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Summary for Subcatchment EXDASND: EXDA-5

Runoff = 6.45cfs @ 12.16 hrs, Volume= 0.549 af, Depth> 3.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lIl 24-hr 50-Year Rainfall=6.30"

Area (sf) CN Description
9,039 98 Impervious, HSG C
67,792 74 Pasture/grassland/range, Good, HSG C
76,831 77 Weighted Average
67,792 88.24% Pervious Area
9,039 11.76% Impervious Area

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

10.3 150 0.0400 0.24 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 350 0.1350 5.92 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

11.3 500 Total

Subcatchment EXDASND: EXDA-5

Hydrograph
7' [ 6.45 cfs |
| | Type il 24-h
{ | 50-Year Rainfall=6.30"
=1 | Runoff Area=76,831 sf
{ | Runoff Volume=0.549 af
2 1 | Runoff Depth>3.74'
g .| | Flow Length=500'
1| Tc=11.3 min
2| | CN=77
A
o M

L B o o e B b L o o L L L e e e e e
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



98132 EXSC
Prepared by CIVIL 1

Type lll 24-hr 50-Year Rainfall=6.30"
Printed 2/13/2015

HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC

Page 57

Summary for Subcatchment EXDA6ND: EXDA-6

Runoff = 543cfs@ 12.12 hrs, Volume= 0.423 af, Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs

Type lIl 24-hr 50-Year Rainfall=6.30"

Area (sf) CN Description

60,704 74 Pasture/grassland/range, Good, HSG C
1,796 98 Impervious, HSG C

62,500 75 Weighted Average
60,704 97.13% Pervious Area
1,796 2.87% Impervious Area

Tc Length Slope Velocity Capacity Description

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

(cf

s)

7.7 100 0.0360 0.22

0.6 250 0.2050 7.29

Sheet Flow,

Grass: Short n=0.150 P2=3.20"
Shallow Concentrated Flow,
Unpaved Kv=16.1 fps

8.3 350 Total

Subcatchment EXDAGND: EXDA-6
Hydrograph
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Summary for Link DP1: DP-1

Inflow Area = 19.535ac, 5.77% Impervious, Inflow Depth > 3.20" for 50-Year event
Inflow 28.81cfs @ 12.83 hrs, Volume= 5.204 af
Primary 28.81cfs @ 12.83 hrs, Volume= 5.204 af, Atten=0%, Lag= 0.0 min

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

Link DP1: DP-1
Hydrograph

s ‘ ‘ ‘ H Inflow
2 28.81 cfs 0 primary

“{ | Inflow Area=19.535
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Summary for Link DP2A: DP-2A
Inflow Area = 2.694 ac, 0.00% Impervious, Inflow Depth > 3.22" for 50-Year event
Inflow = 5.90cfs @ 12.40 hrs, Volume= 0.723 af
Primary = 590cfs @ 12.40 hrs, Volume= 0.723 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2A: DP-2A
Hydrograph
J_L‘ H Inflow
. fs 0 Primary
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| | Inflow Area=2.694825s
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Summary for Link DP2B: DP-2B
Inflow Area = 4.207 ac, 0.00% Impervious, Inflow Depth > 3.01" for 50-Year event
Inflow = 6.77cfs @ 12.65 hrs, Volume= 1.057 af
Primary = 6.77cfs@ 12.65 hrs, Volume= 1.057 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2B: DP-2B
Hydrograph
‘ ‘ ‘ H Inflow
] 77 cfs O Primary
1 - 6.77 cf
] IanO rea=4.207 auy/cs

Flow (cfs)

57

"

7

8

9

(LML AN RS LU LA LS UL AL LIS I LR LA |
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



98132 EX SC Type lll 24-hr 50-Year Rainfall=6.30"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 61

Summary for Link DP3: DP-3

Inflow Area = 4,981 ac, 7.60% Impervious, Inflow Depth > 3.32" for 50-Year event
Inflow = 10.30cfs @ 12.48 hrs, Volume= 1.376 af
Primary = 10.30cfs @ 12.48 hrs, Volume= 1.376 af, Atten=0%, Lag=0.0 min

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

Link DP3: DP-3
Hydrograph
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Summary for Link DP4: DP-4

Inflow Area = 0.893ac, 5.13% Impervious, Inflow Depth > 3.43" for 50-Year event
Inflow = 284cfs@ 12.18 hrs, Volume= 0.255 af
Primary = 284cfs@ 12.18 hrs, Volume= 0.255 af, Atten=0%, Lag= 0.0 min

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

Link DP4: DP-4
Hydrograph
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Summary for Link DP5: DP-5

Inflow Area = 1.764 ac, 11.76% Impervious, Inflow Depth > 3.74" for 50-Year event
Inflow = 6.45cfs@ 12.16 hrs, Volume= 0.549 af
Primary = 6.45cfs @ 12.16 hrs, Volume= 0.549 af, Atten=0%, Lag= 0.0 min

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

Link DP5: DP-5
Hydrograph
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Summary for Link DP6: DP-6

Inflow Area = 1.435ac, 2.87% Impervious, Inflow Depth > 3.53" for 50-Year event
Inflow = 543 cfs @ 12.12 hrs, Volume= 0.423 af
Primary = 543 cfs @ 12.12 hrs, Volume= 0.423 af, Atten=0%, Lag= 0.0 min

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

Link DP6: DP-6
Hydrograph
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EXDAIND: EXDA-1 Runoff Area=850,940 sf 5.77% Impervious Runoff Depth>3.86"
Flow Length=2,225" Tc=61.0 min CN=72 Runoff=34.94 cfs 6.289 af

Subcatchment EXDA2AND: EXDA-2A Runoff Area=117,366 sf 0.00% Impervious Runoff Depth>3.89"
Flow Length=450" Tc=28.5min CN=72 Runoff=7.15 cfs 0.874 af

Subcatchment EXDA2BND: EXDA-2B Runoff Area=183,271 sf 0.00% Impervious Runoff Depth>3.66"
Flow Length=1,050" Tc=46.7 min CN=70 Runoff=8.26 cfs 1.285 af

Subcatchment EXDA3ND: EXDA-3 Runoff Area=216,972 sf 7.60% Impervious Runoff Depth>3.99"
Flow Length=610" Tc=34.5min CN=73 Runoff=12.42 cfs 1.658 af

Subcatchment EXDA4ND: EXDA-4 Runoff Area=38,901 sf 5.13% Impervious Runoff Depth>4.12"
Flow Length=400" Tc=13.0 min CN=74 Runoff=3.41 cfs 0.307 af

Subcatchment EXDASND: EXDA-5 Runoff Area=76,831 sf 11.76% Impervious Runoff Depth>4.45"
Flow Length=500" Tc=11.3min CN=77 Runoff=7.66 cfs 0.654 af

Subcatchment EXDA6ND: EXDA-6 Runoff Area=62,500 sf 2.87% Impervious Runoff Depth>4.23"
Flow Length=350" Tc=8.3 min CN=75 Runoff=6.49 cfs 0.506 af

Link DP1: DP-1 Inflow=34.94 cfs 6.289 af
Primary=34.94 cfs 6.289 af

Link DP2A: DP-2A Inflow=7.15 cfs 0.874 af
Primary=7.15 cfs 0.874 af

Link DP2B: DP-2B Inflow=8.26 cfs 1.285 af
Primary=8.26 cfs 1.285 af

Link DP3: DP-3 Inflow=12.42 cfs 1.658 af
Primary=12.42 cfs 1.658 af

Link DP4: DP-4 Inflow=3.41 cfs 0.307 af
Primary=3.41 cfs 0.307 af

Link DP5: DP-5 Inflow=7.66 cfs 0.654 af
Primary=7.66 cfs 0.654 af

Link DP6: DP-6 Inflow=6.49 cfs 0.506 af
Primary=6.49 cfs 0.506 af

Total Runoff Area = 35.509 ac Runoff Volume = 11.572 af Average Runoff Depth = 3.91"
94.93% Pervious =33.708 ac  5.07% Impervious = 1.801 ac
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Summary for Subcatchment EXDALND: EXDA-1

Runoff = 3494 cfs@ 12.82 hrs, Volume= 6.289 af, Depth> 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.10"

Area (sf)

CN

Description

635,511
148,147
18,170
49,112

70
74
71
98

Woods, Good, HSG C
Pasture/grassland/range, Good, HSG C
Meadow, non-grazed, HSG C
Impervious, HSG C

850,940
801,828
49,112

72

Weighted Average
94.23% Pervious Area
5.77% Impervious Area

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

(min)  (feet)

37.0 250 0.0320 011 Sheet Flow,

23.0 1,450 0.0440 1.05

Woods: Light underbrush n=0.400 P2=3.20"
Shallow Concentrated Flow,
Woodland Kv=5.0 fps

1.0 525 0.0570 8.87 53.22 Channel Flow,

Area= 6.0 sf Perim=6.0' r=1.00'
n=0.040 Earth, cobble bottom, clean sides

61.0 2,225 Total

Subcatchment EXDAIND: EXDA-1
Hydrograph
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Summary for Subcatchment EXDA2AND: EXDA-2A

Runoff = 7.15cfs @ 12.40 hrs, Volume= 0.874 af, Depth> 3.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.10"

Area (sf) CN Description

60,061 70 Woods, Good, HSG C

57,315 74 Pasture/grassland/range, Good, HSG C
117,366 72 Weighted Average
117,366 100.00% Pervious Area

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

27.1 250 0.0700 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
14 200 0.2150 2.32 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

28.5 450 Total

Subcatchment EXDA2AND: EXDA-2A

Hydrograph
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Summary for Subcatchment EXDA2BND: EXDA-2B

Runoff = 8.26 cfs @ 12.65 hrs, Volume= 1.285 af, Depth> 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.10"

Area (sf) CN Description

179,894 70 Woods, Good, HSG C
3,377 74 Pasture/grassland/range, Good, HSG C

183,271 70 Weighted Average
183,271 100.00% Pervious Area

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

36.1 250 0.0340 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
10.6 800 0.0637 1.26 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

46.7 1,050 Total

Subcatchment EXDA2BND: EXDA-2B

Hydrograph
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Summary for Subcatchment EXDA3ND: EXDA-3

Runoff = 1242 cfs @ 12.48 hrs, Volume= 1.658 af, Depth> 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.10"

Area (sf) CN Description

56,418 70 Woods, Good, HSG C
132,061 71 Meadow, non-grazed, HSG C
11,996 74 Pasture/grassland/range, Good, HSG C
16,497 98 Impervious, HSG C
216,972 73 Weighted Average
200,475 92.40% Pervious Area
16,497 7.60% Impervious Area

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

30.5 250 0.0520 0.14 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
4.0 360 0.0889 1.49 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

345 610 Total

Subcatchment EXDA3ND: EXDA-3

Hydrograph
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Summary for Subcatchment EXDA4ND: EXDA-4

Runoff = 341cfs@ 12.18 hrs, Volume= 0.307 af, Depth> 4.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.10"

Area (sf) CN Description

21,726 74 Pasture/grassland/range, Good, HSG C
15178 71 Meadow, non-grazed, HSG C

* 1,997 98 Impervious
38,901 74 Weighted Average
36,904 94.87% Pervious Area
1,997 5.13% Impervious Area

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

11.8 200 0.0500 0.28 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 200 0.1500 2.71 Shallow Concentrated Flow,

Short Grass Pasture  Kv= 7.0 fps

13.0 400 Total

Subcatchment EXDA4ND: EXDA-4

Hydrograph
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Summary for Subcatchment EXDASND: EXDA-5

Runoff = 7.66cfs @ 12.16 hrs, Volume= 0.654 af, Depth> 4.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.10"

Area (sf) CN Description
9,039 98 Impervious, HSG C
67,792 74 Pasture/grassland/range, Good, HSG C
76,831 77 Weighted Average
67,792 88.24% Pervious Area
9,039 11.76% Impervious Area

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

10.3 150 0.0400 0.24 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 350 0.1350 5.92 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

11.3 500 Total

Subcatchment EXDASND: EXDA-5

Hydrograph
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Summary for Subcatchment EXDA6ND: EXDA-6

Runoff = 6.49cfs @ 12.12 hrs, Volume= 0.506 af, Depth> 4.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.10"

Area (sf) CN Description
60,704 74 Pasture/grassland/range, Good, HSG C
1,796 98 Impervious, HSG C
62,500 75 Weighted Average
60,704 97.13% Pervious Area
1,796 2.87% Impervious Area

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

7.7 100 0.0360 0.22 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.6 250 0.2050 7.29 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
8.3 350 Total
Subcatchment EXDA6ND: EXDA-6
Hydrograph
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Summary for Link DP1: DP-1

Inflow Area = 19.535ac, 5.77% Impervious, Inflow Depth > 3.86" for 100-Year event
Inflow = 3494 cfs@ 12.82 hrs, Volume= 6.289 af
Primary = 3494 cfs@ 12.82 hrs, Volume= 6.289 af, Atten=0%, Lag=0.0 min

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

Link DP1: DP-1
Hydrograph
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Summary for Link DP2A: DP-2A

Inflow Area = 2.694 ac, 0.00% Impervious, Inflow Depth > 3.89" for 100-Year event
Inflow = 7.15cfs@ 12.40 hrs, Volume= 0.874 af
Primary = 7.15cfs @ 12.40 hrs, Volume= 0.874 af, Atten=0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2A: DP-2A
Hydrograph
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Summary for Link DP2B: DP-2B
Inflow Area = 4.207 ac, 0.00% Impervious, Inflow Depth > 3.66" for 100-Year event
Inflow = 8.26 cfs @ 12.65 hrs, Volume= 1.285 af
Primary = 8.26 cfs @ 12.65 hrs, Volume= 1.285 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2B: DP-2B
Hydrograph
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Summary for Link DP3: DP-3
Inflow Area = 4,981 ac, 7.60% Impervious, Inflow Depth> 3.99" for 100-Year event
Inflow = 1242 cfs @ 12.48 hrs, Volume= 1.658 af
Primary = 1242 cfs @ 12.48 hrs, Volume= 1.658 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP3: DP-3
Hydrograph
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Summary for Link DP4: DP-4
Inflow Area = 0.893ac, 5.13% Impervious, Inflow Depth> 4.12" for 100-Year event
Inflow = 341cfs@ 12.18 hrs, Volume= 0.307 af
Primary = 341cfs@ 12.18 hrs, Volume= 0.307 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP4: DP-4
Hydrograph
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Summary for Link DP5: DP-5

Inflow Area = 1.764 ac, 11.76% Impervious, Inflow Depth > 4.45" for 100-Year event
Inflow = 7.66 cfs@ 12.16 hrs, Volume= 0.654 af
Primary = 7.66 cfs@ 12.16 hrs, Volume= 0.654 af, Atten=0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP5: DP-5
Hydrograph
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Summary for Link DP6: DP-6

Inflow Area = 1.435ac, 2.87% Impervious, Inflow Depth > 4.23" for 100-Year event
Inflow = 6.49cfs@ 12.12 hrs, Volume= 0.506 af
Primary = 6.49cfs@ 12.12 hrs, Volume= 0.506 af, Atten=0%, Lag= 0.0 min

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

Link DP6: DP-6
Hydrograph
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Area Listing (selected nodes)

Area  CN  Description
(acres) (subcatchment-numbers)

8.638 75  Gravel, HSG C (PRDA1D, PRDA3D)
0.046 98  Impervious (PRDA4ND)
4.716 98  Impervious, HSG C (PRDA1D, PRDAIND, PRDA3D, PRDA3ND, PRDASND, PRDAGND)
13.568 74 Pasture/grassland/range, Good, HSG C (PRDA1D, PRDAIND, PRDA2AND, PRDA2BND, PRDA3ND,
PRDA4ND, PRDASND, PRDAGND)
0.866 98  Roofs, HSG C (PRDA1D, PRDA3D)
1.380 98  Water Surface, HSG C (PRDA1D, PRDA3D)
5.932 70  Woods, Good, HSG C (PRDA1D, PRDAIND, PRDA2AND, PRDA2BND)
35.146 78  TOTAL AREA
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Soil Listing (selected nodes)

Area  Soil Subcatchment
(acres)  Group Numbers
0.000 HSGA
0.000 HSGB
35100 HSGC  PRDAID, PRDAIND, PRDA2AND, PRDA2BND, PRDA3D, PRDA3ND, PRDA4ND, PRDA5SND, PRDAGND
0.000 HSGD

0.046  Other PRDA4ND
35.146 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A HSG-B HSG-C HSG-D Other Total  Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 8.638 0.000 0.000 8.638 Gravel PRDA1D, PRDA3D
0.000 0.000 4.716 0.000 0.046 4.762  Impervious PRDA1D, PRDAIND, PRDA3D,

PRDA3ND, PRDA4ND,
PRDA5ND, PRDAGND
0.000 0.000 13.568 0.000 0.000 13,568 Pasture/grassland/range, Good PRDA1D, PRDAIND,
PRDA2AND, PRDA2BND,
PRDA3ND, PRDA4ND,
PRDASND, PRDAGND

0.000 0.000 0.866 0.000 0.000 0.866 Roofs PRDA1D, PRDA3D
0.000 0.000 1.380 0.000 0.000 1.380 Water Surface PRDA1D, PRDA3D
0.000 0.000 5.932 0.000 0.000 5.932  Woods, Good PRDA1D, PRDAIND,

PRDA2AND, PRDA2BND
0.000 0.000 35.100 0.000 0.046 35.146 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node In-Invert  Out-Invert ~ Length  Slope n Diam/Width  Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches)  (inches)

1 PRDA3D 0.00 0.00 1,200.0 0.0075 0.010 15.0 0.0 0.0

2 PRDA5SND 0.00 0.00 100.0 0.0100 0.010 15.0 0.0 0.0

3 BASINA 820.00 786.00 250.0 0.1360 0.010 15.0 0.0 0.0

4 BASINB 821.00 797.00 100.0 0.2400 0.010 18.0 0.0 0.0
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment PRDA1D: PRDA-1 Runoff Area=360,934 sf 15.66% Impervious Runoff Depth>1.27"
Flow Length=850" Tc=42.4 min CN=77 Runoff=5.80 cfs 0.877 af

Subcatchment PRDAIND: PRDA-1 Runoff Area=430,511 sf 13.86% Impervious Runoff Depth>1.21"
Flow Length=1,775" Tc=42.9 min CN=76 Runoff=6.49 cfs 0.996 af

Subcatchment PRDA2AND: PRDA-2A Runoff Area=103,805 sf 0.00% Impervious Runoff Depth>0.99"
Flow Length=400" Tc=24.1min CN=72 Runoff=1.60 cfs 0.196 af

Subcatchment PRDA2BND: PRDA-2B Runoff Area=85,134 sf 0.00% Impervious Runoff Depth>0.99"
Flow Length=300" Tc=17.4min CN=72 Runoff=1.50 cfs 0.161 af

Subcatchment PRDA3D: PRDA-3 Runoff Area=407,573 sf 36.10% Impervious Runoff Depth>1.69"
Flow Length=1,450" Tc=6.7 min CN=83 Runoff=17.85 cfs 1.318 af

Subcatchment PRDA3ND: PRDA-3 Runoff Area=21,688 sf 76.07% Impervious Runoff Depth>2.44"
Flow Length=100" Slope=0.1100"/" Tc=5.0min CN=92 Runoff=1.40 cfs 0.101 af

Subcatchment PRDA4ND: PRDA-4 Runoff Area=9,707 sf 20.57% Impervious Runoff Depth>1.41"
Flow Length=100" Slope=0.1100"/" Tc=5.0min CN=79 Runoff=0.37 cfs 0.026 af

Subcatchment PRDASND: PRDA-5 Runoff Area=61,426 sf 22.51% Impervious Runoff Depth>1.41"
Flow Length=300" Tc=5.7 min CN=79 Runoff=2.28 cfs 0.166 af

Subcatchment PRDAGND: PRDA-6 Runoff Area=50,175 sf 19.16% Impervious Runoff Depth>1.41"
Flow Length=650" Tc=5.6 min CN=79 Runoff=1.87 cfs 0.135 af

Pond BASIN A: BASIN A Peak Elev=820.95" Storage=30,992 cf Inflow=17.85 cfs 1.318 af
Outflow=1.32 cfs 1.008 af

Pond BASIN B: BASIN B Peak Elev=822.40" Storage=15,365 cf Inflow=5.80 cfs 0.877 af
Outflow=1.82 cfs 0.798 af

Link DP1: DP-1 Inflow=7.21 cfs 1.793 af
Primary=7.21 cfs 1.793 af

Link DP2A: DP-2A Inflow=1.60 cfs 0.196 af
Primary=1.60 cfs 0.196 af

Link DP2B: DP-2B Inflow=1.50 cfs 0.161 af
Primary=1.50 cfs 0.161 af

Link DP3: DP-3 Inflow=1.99 cfs 1.109 af
Primary=1.99 cfs 1.109 af

Link DP4: DP-4 Inflow=0.37 cfs 0.026 af
Primary=0.37 cfs 0.026 af
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Link DP5: DP-5 Inflow=2.28 cfs 0.166 af

Primary=2.28 cfs 0.166 af

Link DP6: DP-6 Inflow=1.87 cfs 0.135 af
Primary=1.87 cfs 0.135 af

Total Runoff Area = 35.146 ac Runoff Volume = 3.976 af Average Runoff Depth = 1.36"
80.06% Pervious =28.138ac  19.94% Impervious = 7.008 ac
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Runoff =

Summary for Subcatchment PRDA1D: PRDA-1

5.80cfs@ 12.61 hrs, Volume= 0.877 af, Depth> 1.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf)

CN

Description

36,718

1,151

18,667

124,441

* 115,820
64,137

98
98
98
74
75
70

Impervious, HSG C

Roofs, HSG C

Water Surface, HSG C
Pasture/grassland/range, Good, HSG C
Gravel, HSG C

Woods, Good, HSG C

360,934
304,398
56,536

77

Weighted Average
84.34% Pervious Area
15.66% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)

(ft/ft)  (ft/sec) (cfs)

37.0 250 0.0320 011 Sheet Flow,

5.4 600 0.0700 1.85

Woods: Light underbrush n=0.400 P2=3.20"
Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

42.4 850 Total

Subcatchment PRDA1D: PRDA-1
Hydrograph

—
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e Il 24-hr

5.80 cfs |

UlI

ear Rainfall=3.30"
10ff Areas-

360,934 sf

Ul
Ul

10ff Volume=0.877 af
hoff Depth>1.27'

Flow (cfs)

=42.4 min

850

Length

O - T 000

77

TOT AT T L L B L B - - .
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Runoff =

6.49cfs @ 12.63 hrs, Volume=

Summary for Subcatchment PRDAIND: PRDA-1

0.996 af, Depth> 1.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf)

CN

Description

114,584
256,245
59,682

70
74
98

Woods, Good, HSG C
Pasture/grassland/range, Good, HSG C
Impervious, HSG C

430,511
370,829
59,682

76

Weighted Average
86.14% Pervious Area
13.86% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)

(ft/ft)  (ft/sec) (cfs)

37.0 250 0.0320 011 Sheet Flow,

49 1,000 0.0440 3.38

Woods: Light underbrush n=0.400 P2=3.20"
Shallow Concentrated Flow,
Unpaved Kv=16.1fps

1.0 525 0.0570 8.87 53.22 Channel Flow,

Area= 6.0 sf Perim=6.0" r=1.00'
n=0.040 Earth, cobble bottom, clean sides

429 1,775 Total

Subcatchment PRDAIND: PRDA-1
Hydrograph

D
N
i

[ 6.49 cfs |

O Runoﬁl

N

ear Rainfall=3.30"

unoft Area=430,511 st
10ff Volume=0.996 af

10ff Depth>1.21"

Flow (cfs)
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Uul—1,71 71O
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Z

L I o e e e e - . .
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)



98132 PR SC Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 10

Summary for Subcatchment PRDA2AND: PRDA-2A

Runoff = 1.60cfs @ 12.37 hrs, Volume= 0.196 af, Depth> 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description

46,490 70 Woods, Good, HSG C

57,315 74 Pasture/grassland/range, Good, HSG C
103,805 72 Weighted Average
103,805 100.00% Pervious Area

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

23.1 250 0.1040 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
1.0 150 0.2400 2.45 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

24.1 400 Total

Subcatchment PRDA2AND: PRDA-2A

Hydrograph
[ 1.60 cfs
Type lll 24-hr
2-Year Rainfall=3.30"
Runoff Area=103,805 sf
| Runoff Volume=0.196 af
¢ 1 | Runoff Depth>0.99'
g Flow Length=400'
Tc=24.1 min
CN=72
0 T T T T T T T

L B B L B L B L L LN R - - -
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment PRDA2BND: PRDA-2B

Runoff = 1.50cfs @ 12.26 hrs, Volume= 0.161 af, Depth> 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description
33,200 70 Woods, Good, HSG C
51,934 74 Pasture/grassland/range, Good, HSG C
85,134 72 Weighted Average
85,134 100.00% Pervious Area

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

16.1 200 0.1650 0.21 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
1.3 100 0.0700 1.32 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

17.4 300 Total

Subcatchment PRDA2BND: PRDA-2B
Hydrograph

| 1.50 cfs
ype lll 24-hr
-Year Rainfall=3.30"
unoff Area=85,134 sf
unoff Volume=0.161 af
Runoff Depth>0.99'
low Length=300"

c=17.4 min

=
1

Flow (cfs)
O <4 T 200 10N -

-------------------------------|----|----|----|----|'-'---|----|----|----|'-'---|----|----|----|'-'---|----|----|----|
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



98132 PR SC Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 12

Summary for Subcatchment PRDA3D: PRDA-3

Runoff = 17.85¢cfs @ 12.10 hrs, Volume= 1.318 af, Depth> 1.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description

69,087 98 Impervious, HSG C
36,569 98 Roofs, HSG C
41,458 98 Water Surface, HSG C
* 260,459 75 Gravel, HSGC
407,573 83 Weighted Average
260,459 63.90% Pervious Area
147,114 36.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
33 250 0.0100 1.25 Sheet Flow,
Smooth surfaces n=0.011 P2=3.20"
3.4 1,200 0.0075 593 7.27 Pipe Channel,
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.010 PVC, smooth interior

6.7 1,450 Total

Subcatchment PRDA3D: PRDA-3

Hydrograph
EIRunoﬁi
19 [ 17.85cfs |
184 | = I 24t
174 lype i zZa-nr
' | 2-Year Rainfall=3.30" d
1] | Runoff Area=407,573 sf
134
127 unoff Volume=1.318 af
:‘E 11—? D £ N +1 1 PO
8’10—5' RUunoll veplil~-1L.09
2 o1l Elow I enath=1 450"
[TH E 1 1Tuyvy A\ | (9 | -I-,_I'\JU
EE | L
4 | Tc=6.7 min
6—5 AN 1 o
] | CN=oo
+
3
24
19
0_:""I""I'"'I'"'I""I""I'"'I""I""I'
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Summary for Subcatchment PRDA3ND: PRDA-3

Runoff = 1.40cfs @ 12.07 hrs, Volume= 0.101 af, Depth> 2.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description
5191 74 Pasture/grassland/range, Good, HSG C
16,497 98 Impervious, HSG C
21,688 92 Weighted Average
5,191 23.93% Pervious Area
16,497 76.07% Impervious Area

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

5.0 100 0.1100 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.20"

Subcatchment PRDA3ND: PRDA-3
Hydrograph

[ 1.40 cfs |

ype lll 24-hr
-Year Rainfall=3.30"
unoff Area=21,688 sf
unoff Volume=0.101 af
unoff Depth>2.44"
low Length=100'
lope=0.1100 '/
'¢=5.0 min
>N=92

Flow (cfs)

O = v T oo 1o

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment PRDA4ND: PRDA-4

Runoff = 0.37cfs@ 12.08 hrs, Volume= 0.026 af, Depth> 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description
7,710 74 Pasture/grassland/range, Good, HSG C

* 1,997 98 Impervious
9,707 79 Weighted Average
7,710 79.43% Pervious Area
1,997 20.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
5.0 100 0.1100 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.20"

Subcatchment PRDA4ND: PRDA-4

Hydrograph
0af [0 Runoff}
038 [ 0.37 cfs |
0361 | Type I 24-hr
0344 )

0:2{ | 2-Year Rainfall=3.30"
ool | Runoff Area=9,707 sf
0.26—?’"’ nnoff \V/olitme=0 0?26 Aaf
1 1 urnort voirurme=u.uzZ0
— 0249
£ 0224 | Runoff Depth>1.41"
z 029 | b a A
S o] FlO engtn=100 |
o151 | Slope=0.1100"/
0149 | _ .
0124 | Tc=5 1N
01d et
008 CN=/9
0.064
0044~
0.02—;'
O_-' T T T T T T T T T
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Summary for Subcatchment PRDASND: PRDA-5

Runoff = 2.28cfs @ 12.09 hrs, Volume= 0.166 af, Depth> 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description
13,824 98 Impervious, HSG C
47602 74 Pasture/grassland/range, Good, HSG C
61,426 79 Weighted Average
47,602 77.49% Pervious Area
13,824 22.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
55 200 0.3333 0.60 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.2 100 0.0100 6.84 8.40 Pipe Channel,
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.010 PVC, smooth interior

5.7 300 Total
Subcatchment PRDASND: PRDA-5
Hydrograph
[ 2.28 cfs |
Type lll 24-hr f
2 | 2-Year Rainfall=3.30"
Runoff Area=61,426 sf i
Runoff Volume=0.166 af
g Runoff Depth>1.41'
E Flow Length=300'
"I | Tc=5.7 min
CN=79
0¥ T T T T T T T T

L L i B L B L L R B ---|----|'-'---|----|----|----|'-'---|----|----|----|'----|----|----|----|
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment PRDAG6ND: PRDA-6

Runoff = 1.87cfs @ 12.09 hrs, Volume= 0.135 af, Depth> 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description
40,563 74 Pasture/grassland/range, Good, HSG C
9,612 98 Impervious, HSG C
50,175 79 Weighted Average
40,563 80.84% Pervious Area
9,612 19.16% Impervious Area

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

4.4 150 0.3333 0.57 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 500 0.2050 6.79 Shallow Concentrated Flow,
Grassed Waterway Kv=15.0 fps
5.6 650 Total
Subcatchment PRDAGND: PRDA-6
Hydrograph
/ -EI Runoff
2 [ 1.87 cfs | (8 furer]
Type lll 24-hr "
2-Year Rainfall=3.30"
Runoff Area=50,175 sf [
Runoff Volume=0.135 af
) Runoff Depth>1.41"
2 . - 1
¢ 'l | Flow Length=650
Tc=5.6 min
CN=79
[ s s ) S L L LA LA LA L

L B o e e e
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Time (hours)
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Summary for Pond BASIN A: BASIN A

Inflow Area = 9.357 ac, 36.10% Impervious, Inflow Depth> 1.69" for 2-Year event

Inflow = 17.85¢cfs @ 12.10 hrs, Volume= 1.318 af

Outflow = 1.32cfs @ 13.84 hrs, Volume= 1.008 af, Atten=93%, Lag=104.4 min
Primary = 1.32cfs @ 13.84 hrs, Volume= 1.008 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev=820.95' @ 13.84 hrs Surf.Area= 34,112 sf Storage= 30,992 cf

Plug-Flow detention time= 284.2 min calculated for 1.006 af (76% of inflow)
Center-of-Mass det. time=199.4 min ( 1,030.8 - 831.5)

Volume Invert  Avail.Storage Storage Description
#1 820.00' 151,470 cf  Basin A (Irregular) Listed below (Recalc)
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
820.00 30,856 1,150.0 0 0 30,856
822.00 37,867 1,187.0 68,603 68,603 38,123
824.00 45105 1,225.0 82,867 151,470 45,805
Device Routing Invert  Outlet Devices
#1  Primary 820.00' 15.0" Round Culvert L=250.0' Ke=0.500

Inlet / Outlet Invert= 820.00' / 786.00' S=0.1360'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 1.23 sf

#2 Device 1 820.00' 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 822.00' 15.0" W x 12.0" H Vert. Orifice/Grate X 2.00 C=0.600

Primary OutFlow Max=1.32 cfs @ 13.84 hrs HW=820.95" (Free Discharge)
=Culvert (Passes 1.32 cfs of 3.34 cfs potential flow)
T:2=Orifice/Grate (Orifice Controls 1.32 cfs @ 3.79 fps)
3=Orifice/Grate ( Controls 0.00 cfs)
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Flow (cfs)

Pond BASIN A: BASIN A
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Summary for Pond BASIN B: BASIN B

Inflow Area = 8.286 ac, 15.66% Impervious, Inflow Depth> 1.27" for 2-Year event
Inflow = 580cfs@ 12.61 hrs, Volume= 0.877 af

Outflow = 1.82cfs @ 13.50 hrs, Volume= 0.798 af, Atten=69%, Lag=53.2 min
Primary = 1.82cfs @ 13.50 hrs, Volume= 0.798 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev=822.40' @ 13.50 hrs Surf.Area= 12,535 sf Storage= 15,365 cf

Plug-Flow detention time=166.5 min calculated for 0.798 af (91% of inflow)
Center-of-Mass det. time=123.8 min ( 1,002.1 - 878.3)

Volume Invert  Avail.Storage Storage Description
#1 821.00 122,878 cf Basin B (Irregular) Listed below (Recalc)
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area
(feet) (sa-ft) (feet) (cubic-feet) (cubic-feet) (sa-ft)
821.00 9,468 729.0 0 0 9,468
822.00 11,682 748.0 10,556 10,556 11,820
824.00 16,283 786.0 27,838 38,394 16,706
826.00 21,113 824.1 37,292 75,685 21,846
828.00 26,170 850.0 47,193 122,878 25,681
Device Routing Invert Outlet Devices
#1  Primary 821.00' 18.0" Round Culvert L=100.0' Ke=0.500

Inlet / Outlet Invert= 821.00' / 797.00' S=0.2400'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 1.77 sf

#2 Device 1 821.00' 6.0" Vert. Orifice/Grate C=0.600

#3  Device 1 822.00' 12.0" W x 30.0" H Vert. Orifice/Grate C=0.600

#4  Primary 825.00' 24.0" Vert. Orifice/Grate  C=0.600

Primary OutFlow Max=1.82 cfs @ 13.50 hrs HW=822.40" (Free Discharge)
CuIvert (Passes 1.82 cfs of 6.90 cfs potential flow)
2 Orlflce/Grate (Orifice Controls 1.01 cfs @ 5.16 fps)
3=Orifice/Grate (COrifice Controls 0.80 cfs @ 2.02 fps)
4=Orifice/Grate ( Controls 0.00 cfs)
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Pond BASIN B: BASIN B

Hydrograph
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Summary for Link DP1: DP-1
Inflow Area = 18.169 ac, 14.68% Impervious, Inflow Depth> 1.18" for 2-Year event
Inflow = 7.21cfs @ 12.65 hrs, Volume= 1.793 af
Primary = 7.21cfs@ 12.65hrs, Volume= 1.793 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP1: DP-1
Hydrograph
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Summary for Link DP2A: DP-2A

Inflow Area = 2.383 ac, 0.00% Impervious, Inflow Depth > 0.99" for 2-Year event
Inflow = 1.60cfs @ 12.37 hrs, Volume= 0.196 af
Primary = 1.60cfs @ 12.37 hrs, Volume= 0.196 af, Atten=0%, Lag= 0.0 min

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

Link DP2A: DP-2A
Hydrograph
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Summary for Link DP2B: DP-2B

Inflow Area = 1.954 ac, 0.00% Impervious, Inflow Depth > 0.99" for 2-Year event

Inflow = 150 cfs @ 12.26 hrs, Volume= 0.161 af

Primary = 150cfs @ 12.26 hrs, Volume= 0.161 af, Atten=0%, Lag= 0.0 min

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

Link DP2B: DP-2B
Hydrograph
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Inflow Area=1.954-
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Summary for Link DP3: DP-3

Inflow Area = 9.854 ac, 38.11% Impervious, Inflow Depth > 1.35" for 2-Year event
Inflow = 1.9cfs @ 12.10 hrs, Volume= 1.109 af
Primary = 1.9cfs @ 12.10 hrs, Volume= 1.109 af, Atten=0%, Lag=0.0 min

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

Link DP3: DP-3
Hydrograph
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Summary for Link DP4: DP-4

Inflow Area = 0.223 ac, 20.57% Impervious, Inflow Depth > 1.41" for 2-Year event
Inflow = 0.37cfs@ 12.08 hrs, Volume= 0.026 af
Primary = 0.37cfs @ 12.08 hrs, Volume= 0.026 af, Atten=0%, Lag= 0.0 min

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

Link DP4: DP-4
Hydrograph
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Summary for Link DP5: DP-5
Inflow Area = 1.410 ac, 22.51% Impervious, Inflow Depth > 1.41" for 2-Year event
Inflow = 2.28cfs@ 12.09 hrs, Volume= 0.166 af
Primary = 2.28cfs@ 12.09 hrs, Volume= 0.166 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP5: DP-5
Hydrograph
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Summary for Link DP6: DP-6

Inflow Area = 1.152 ac, 19.16% Impervious, Inflow Depth > 1.41" for 2-Year event
Inflow = 1.87cfs @ 12.09 hrs, Volume= 0.135 af
Primary = 1.87cfs @ 12.09 hrs, Volume= 0.135 af, Atten=0%, Lag= 0.0 min

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

Link DP6: DP-6
Hydrograph
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment PRDA1D: PRDA-1 Runoff Area=360,934 sf 15.66% Impervious Runoff Depth>2.60"
Flow Length=850" Tc=42.4min CN=77 Runoff=12.15cfs 1.795 af

Subcatchment PRDAIND: PRDA-1 Runoff Area=430,511 sf 13.86% Impervious Runoff Depth>2.51"
Flow Length=1,775" Tc=42.9 min CN=76 Runoff=13.89 cfs 2.069 af

Subcatchment PRDA2AND: PRDA-2A Runoff Area=103,805 sf 0.00% Impervious Runoff Depth>2.19"
Flow Length=400" Tc=24.1min CN=72 Runoff=3.77 cfs 0.434 af

Subcatchment PRDA2BND: PRDA-2B Runoff Area=85,134 sf 0.00% Impervious Runoff Depth>2.19"
Flow Length=300" Tc=17.4min CN=72 Runoff=3.53 cfs 0.357 af

Subcatchment PRDA3D: PRDA-3 Runoff Area=407,573 sf 36.10% Impervious Runoff Depth>3.17"
Flow Length=1,450" Tc=6.7 min CN=83 Runoff=33.34 cfs 2.473 af

Subcatchment PRDA3ND: PRDA-3 Runoff Area=21,688 sf 76.07% Impervious Runoff Depth>4.09"
Flow Length=100" Slope=0.1100"/" Tc=5.0min CN=92 Runoff=2.28 cfs 0.170 af

Subcatchment PRDA4ND: PRDA-4 Runoff Area=9,707 sf 20.57% Impervious Runoff Depth>2.80"
Flow Length=100" Slope=0.1100"/" Tc=5.0min CN=79 Runoff=0.73 cfs 0.052 af

Subcatchment PRDASND: PRDA-5 Runoff Area=61,426 sf 22.51% Impervious Runoff Depth>2.80"
Flow Length=300" Tc=5.7 min CN=79 Runoff=4.57 cfs 0.329 af

Subcatchment PRDAGND: PRDA-6 Runoff Area=50,175 sf 19.16% Impervious Runoff Depth>2.80"
Flow Length=650" Tc=5.6 min CN=79 Runoff=3.74 cfs 0.269 af

Pond BASIN A: BASIN A Peak Elev=821.84" Storage=62,557 cf Inflow=33.34 cfs 2.473 af
Outflow=2.06 cfs 1.804 af

Pond BASIN B: BASIN B Peak Elev=823.28' Storage=27,284 cf Inflow=12.15 cfs 1.795 af
Outflow=5.99 cfs 1.661 af

Link DP1: DP-1 Inflow=17.41 cfs 3.730 af
Primary=17.41 cfs 3.730 af

Link DP2A: DP-2A Inflow=3.77 cfs 0.434 af
Primary=3.77 cfs 0.434 af

Link DP2B: DP-2B Inflow=3.53 cfs 0.357 af
Primary=3.53 cfs 0.357 af

Link DP3: DP-3 Inflow=3.59 cfs 1.974 af
Primary=3.59 cfs 1.974 af

Link DP4: DP-4 Inflow=0.73 cfs 0.052 af
Primary=0.73 cfs 0.052 af
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Link DP5: DP-5 Inflow=4.57 cfs 0.329 af

Primary=4.57 cfs 0.329 af

Link DP6: DP-6 Inflow=3.74 cfs 0.269 af
Primary=3.74 cfs 0.269 af

Total Runoff Area = 35.146 ac Runoff Volume = 7.946 af Average Runoff Depth = 2.71"
80.06% Pervious =28.138ac  19.94% Impervious = 7.008 ac
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Runoff =

Summary for Subcatchment PRDA1D: PRDA-1

12.15cfs @ 12.59 hrs, Volume= 1.795 af, Depth> 2.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf)

CN

Description

36,718

1,151

18,667

124,441

* 115,820
64,137

98
98
98
74
75
70

Impervious, HSG C

Roofs, HSG C

Water Surface, HSG C
Pasture/grassland/range, Good, HSG C
Gravel, HSG C

Woods, Good, HSG C

360,934
304,398
56,536

77

Weighted Average
84.34% Pervious Area
15.66% Impervious Area

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

(min)  (feet)

37.0 250 0.0320 011 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.20"

5.4 600 0.0700 1.85 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

42.4 850

Total
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Summary for Subcatchment PRDAIND: PRDA-1

Runoff = 13.89cfs @ 12.60 hrs, Volume= 2.069 af, Depth> 2.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description

114584 70 Woods, Good, HSG C

256,245 74 Pasture/grassland/range, Good, HSG C
59,682 98 Impervious, HSG C

430,511 76 Weighted Average

370,829 86.14% Pervious Area
59,682 13.86% Impervious Area

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

37.0 250 0.0320 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
49 1,000 0.0440 3.38 Shallow Concentrated Flow,

Unpaved Kv=16.1fps
1.0 525 0.0570 8.87 53.22 Channel Flow,
Area= 6.0 sf Perim=6.0" r=1.00'
n=0.040 Earth, cobble bottom, clean sides

429 1,775 Total

Subcatchment PRDAIND: PRDA-1

Hydrograph
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Summary for Subcatchment PRDA2AND: PRDA-2A

Runoff = 3.77cfs@ 12.35hrs, Volume= 0.434 af, Depth> 2.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description

46,490 70 Woods, Good, HSG C

57,315 74 Pasture/grassland/range, Good, HSG C
103,805 72 Weighted Average
103,805 100.00% Pervious Area

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

23.1 250 0.1040 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
1.0 150 0.2400 2.45 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

24.1 400 Total

Subcatchment PRDA2AND: PRDA-2A

Hydrograph
o [3.77 cfs
1 | Type lll 24-hr
1 | 10-Year Rainfall=5.00"
*1 | Runoff Area=103,805 sf
1 | Runoff Volume=0.434 af
¢ || Runoff Depth>2.19'
¢ *1 | Flow Length=400'
1| Tc=24.1 min
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N
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Summary for Subcatchment PRDA2BND: PRDA-2B

Runoff = 353cfs@ 12.25hrs, Volume= 0.357 af, Depth> 2.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description

33,200 70 Woods, Good, HSG C
51,934 74 Pasture/grassland/range, Good, HSG C

85,134 72 Weighted Average
85,134 100.00% Pervious Area

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

16.1 200 0.1650 0.21 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.20"
1.3 100 0.0700 1.32 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

17.4 300 Total

Subcatchment PRDA2BND: PRDA-2B
Hydrograph
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Summary for Subcatchment PRDA3D: PRDA-3

Runoff = 33.34cfs@ 12.10 hrs, Volume= 2.473 af, Depth> 3.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description

69,087 98 Impervious, HSG C
36,569 98 Roofs, HSG C
41,458 98 Water Surface, HSG C
* 260,459 75 Gravel, HSGC
407,573 83 Weighted Average
260,459 63.90% Pervious Area
147,114 36.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
33 250 0.0100 1.25 Sheet Flow,
Smooth surfaces n=0.011 P2=3.20"
3.4 1,200 0.0075 593 7.27 Pipe Channel,
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.010 PVC, smooth interior

6.7 1,450 Total

Subcatchment PRDA3D: PRDA-3

Hydrograph
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Summary for Subcatchment PRDA3ND: PRDA-3

Runoff = 2.28cfs @ 12.07 hrs, Volume= 0.170 af, Depth> 4.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description
5191 74 Pasture/grassland/range, Good, HSG C
16,497 98 Impervious, HSG C
21,688 92 Weighted Average
5,191 23.93% Pervious Area
16,497 76.07% Impervious Area

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

5.0 100 0.1100 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.20"

Subcatchment PRDA3ND: PRDA-3

Hydrograph
[ 2.28 cfs |
Type Il 24-hr %
>} | 10-Year Rainfall=5.00"
Runoff Area=21,688 sf
Runoff Volume=0.170 af §/
g Runoff Depth>4.09"
g Flow Length=100'
1 | Slope=0.1100 "'/
Tc=5.0 min
CN=92
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Summary for Subcatchment PRDA4ND: PRDA-4

Runoff = 0.73cfs@ 12.08 hrs, Volume= 0.052 af, Depth> 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description
7,710 74 Pasture/grassland/range, Good, HSG C

* 1,997 98 Impervious
9,707 79 Weighted Average
7,710 79.43% Pervious Area
1,997 20.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
5.0 100 0.1100 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.20"

Subcatchment PRDA4ND: PRDA-4

Hydrograph
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Runoff =

Summary for Subcatchment PRDASND: PRDA-5

457 cfs@ 12.09 hrs, Volume= 0.329 af, Depth> 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf)

CN

Description

13,824
47,602

98
74

Impervious, HSG C
Pasture/grassland/range, Good, HSG C

61,426
47,602
13,824

79

Weighted Average
77.49% Pervious Area
22.51% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)

(ft/fY)  (ft/sec) (cfs)

5.5 200 0.3333 0.60 Sheet Flow,

Grass: Short n=0.150 P2=3.20"

0.2 100 0.0100 6.84 8.40 Pipe Channel,

15.0" Round Area=1.2 sf Perim=3.9' r=0.31'
n=0.010 PVC, smooth interior

5.7 300 Total

Subcatchment PRDASND: PRDA-5
Hydrograph
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Summary for Subcatchment PRDAG6ND: PRDA-6

Runoff = 3.74cfs@ 12.09 hrs, Volume= 0.269 af, Depth> 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description
40,563 74 Pasture/grassland/range, Good, HSG C
9,612 98 Impervious, HSG C
50,175 79 Weighted Average
40,563 80.84% Pervious Area
9,612 19.16% Impervious Area

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

4.4 150 0.3333 0.57 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 500 0.2050 6.79 Shallow Concentrated Flow,
Grassed Waterway Kv=15.0 fps
5.6 650 Total
Subcatchment PRDAGND: PRDA-6
Hydrograph
/ -EI Runoff
o [ 3.74 cfs | (8 furer]
Type lll 24-hr
1 | 10-Year Rainfall=5.00"
31 | Runoff Area=50,175 sf |1
Runoff Volume=0.269 af
8 | | Runoff Depth>2.80"'
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Summary for Pond BASIN A: BASIN A

Inflow Area = 9.357 ac, 36.10% Impervious, Inflow Depth> 3.17" for 10-Year event
Inflow = 33.34cfs@ 12.10 hrs, Volume= 2.473 af

Outflow = 2.06 cfs @ 14.05 hrs, Volume= 1.804 af, Atten=94%, Lag=117.3 min
Primary = 206 cfs@ 14.05 hrs, Volume= 1.804 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev=821.84' @ 14.05 hrs Surf.Area= 37,276 sf Storage= 62,557 cf

Plug-Flow detention time=321.2 min calculated for 1.800 af (73% of inflow)
Center-of-Mass det. time=232.4 min ( 1,045.9 - 813.5)

Volume Invert  Avail.Storage Storage Description
#1 820.00' 151,470 cf  Basin A (Irregular) Listed below (Recalc)
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
820.00 30,856 1,150.0 0 0 30,856
822.00 37,867 1,187.0 68,603 68,603 38,123
824.00 45105 1,225.0 82,867 151,470 45,805
Device Routing Invert  Outlet Devices
#1  Primary 820.00' 15.0" Round Culvert L=250.0' Ke=0.500

Inlet / Outlet Invert= 820.00' / 786.00' S=0.1360'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 1.23 sf

#2 Device 1 820.00' 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 822.00' 15.0" W x 12.0" H Vert. Orifice/Grate X 2.00 C=0.600

Primary OutFlow Max=2.06 cfs @ 14.05 hrs HW=821.84' (Free Discharge)
=Culvert (Passes 2.06 cfs of 6.51 cfs potential flow)
T:2=Orifice/Grate (Orifice Controls 2.06 cfs @ 5.91 fps)
3=Orifice/Grate ( Controls 0.00 cfs)
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Flow (cfs)

Pond BASIN A: BASIN A

Hydrograph
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Summary for Pond BASIN B: BASIN B

Inflow Area = 8.286 ac, 15.66% Impervious, Inflow Depth> 2.60" for 10-Year event
Inflow = 12.15cfs @ 12.59 hrs, Volume= 1.795 af

Outflow = 59cfs@ 13.13 hrs, Volume= 1.661 af, Atten=51%, Lag=32.1 min
Primary = 599cfs@ 13.13 hrs, Volume= 1.661 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev=823.28' @ 13.13 hrs Surf.Area= 14,536 sf Storage= 27,284 cf

Plug-Flow detention time=121.4 min calculated for 1.661 af (93% of inflow)
Center-of-Mass det. time=84.9 min (943.0 - 858.0)

Volume Invert  Avail.Storage Storage Description
#1 821.00 122,878 cf Basin B (Irregular) Listed below (Recalc)
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area
(feet) (sa-ft) (feet) (cubic-feet) (cubic-feet) (sa-ft)
821.00 9,468 729.0 0 0 9,468
822.00 11,682 748.0 10,556 10,556 11,820
824.00 16,283 786.0 27,838 38,394 16,706
826.00 21,113 824.1 37,292 75,685 21,846
828.00 26,170 850.0 47,193 122,878 25,681
Device Routing Invert Outlet Devices
#1  Primary 821.00' 18.0" Round Culvert L=100.0' Ke=0.500

Inlet / Outlet Invert= 821.00' / 797.00' S=0.2400'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 1.77 sf

#2 Device 1 821.00' 6.0" Vert. Orifice/Grate C=0.600

#3  Device 1 822.00' 12.0" W x 30.0" H Vert. Orifice/Grate C=0.600

#4  Primary 825.00' 24.0" Vert. Orifice/Grate  C=0.600

Primary OutFlow Max=5.98 cfs @ 13.13 hrs HW=823.28' (Free Discharge)
CuIvert (Passes 5.98 cfs of 10.52 cfs potential flow)
2 Orlflce/Grate (Orifice Controls 1.35 cfs @ 6.86 fps)
3=Orifice/Grate (Orifice Controls 4.64 cfs @ 3.63 fps)
4=Orifice/Grate ( Controls 0.00 cfs)
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Pond BASIN B: BASIN B
Hydrograph
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Summary for Link DP1: DP-1

Inflow Area = 18.169 ac, 14.68% Impervious, Inflow Depth > 2.46" for 10-Year event
Inflow 1741 cfs @ 12.70 hrs, Volume= 3.730 af
Primary 1741 cfs @ 12.70 hrs, Volume= 3.730 af, Atten=0%, Lag= 0.0 min

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

Link DP1: DP-1
Hydrograph
| | |
‘ ‘ ‘ [ Inflow
19— ‘ 17.41 cfs 0 Primary
| | Inflow Area=18.169 ¢

Flow (cfs)
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Summary for Link DP2A: DP-2A

Inflow Area = 2.383 ac, 0.00% Impervious, Inflow Depth > 2.19" for 10-Year event
Inflow = 3.77cfs @ 12.35hrs, Volume= 0.434 af
Primary = 3.77cfs@ 12.35hrs, Volume= 0.434 af, Atten=0%, Lag= 0.0 min

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

Link DP2A: DP-2A
Hydrograph

H Inflow
O Primary

nflow Area=2.

Flow (cfs)
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Summary for Link DP2B: DP-2B
Inflow Area = 1.954 ac, 0.00% Impervious, Inflow Depth > 2.19" for 10-Year event
Inflow = 3.53cfs @ 12.25hrs, Volume= 0.357 af
Primary = 3.53cfs@ 12.25hrs, Volume= 0.357 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2B: DP-2B
Hydrograph
H Inflow
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Summary for Link DP3: DP-3

Inflow Area = 9.854 ac, 38.11% Impervious, Inflow Depth > 2.40" for 10-Year event
Inflow = 3.59cfs @ 12.09 hrs, Volume= 1.974 af
Primary = 3.59cfs @ 12.09 hrs, Volume= 1.974 af, Atten=0%, Lag=0.0 min

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

Link DP3: DP-3
Hydrograph
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Summary for Link DP4: DP-4

Inflow Area = 0.223 ac, 20.57% Impervious, Inflow Depth > 2.80" for 10-Year event
Inflow = 0.73cfs @ 12.08 hrs, Volume= 0.052 af
Primary = 0.73cfs @ 12.08 hrs, Volume= 0.052 af, Atten=0%, Lag= 0.0 min

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

Link DP4: DP-4
Hydrograph
| |
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Summary for Link DP5: DP-5
Inflow Area = 1.410 ac, 22.51% Impervious, Inflow Depth > 2.80" for 10-Year event
Inflow = 457 cfs @ 12.09 hrs, Volume= 0.329 af
Primary = 457 cfs @ 12.09 hrs, Volume= 0.329 af, Atten=0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP5: DP-5
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Summary for Link DP6: DP-6
Inflow Area = 1.152 ac, 19.16% Impervious, Inflow Depth > 2.80" for 10-Year event
Inflow = 3.74cfs @ 12.09 hrs, Volume= 0.269 af
Primary = 3.74cfs@ 12.09 hrs, Volume= 0.269 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP6: DP-6
Hydrograph
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment PRDA1D: PRDA-1 Runoff Area=360,934 sf 15.66% Impervious Runoff Depth>3.11"
Flow Length=850" Tc=42.4min CN=77 Runoff=14.53 cfs 2.144 af

Subcatchment PRDAIND: PRDA-1 Runoff Area=430,511 sf 13.86% Impervious Runoff Depth>3.01"
Flow Length=1,775" Tc=42.9 min CN=76 Runoff=16.68 cfs 2.479 af

Subcatchment PRDA2AND: PRDA-2A Runoff Area=103,805 sf 0.00% Impervious Runoff Depth>2.66"
Flow Length=400" Tc=24.1 min CN=72 Runoff=4.61 cfs 0.527 af

Subcatchment PRDA2BND: PRDA-2B Runoff Area=85,134 sf 0.00% Impervious Runoff Depth>2.66"
Flow Length=300" Tc=17.4min CN=72 Runoff=4.32 cfs 0.433 af

Subcatchment PRDA3D: PRDA-3 Runoff Area=407,573 sf 36.10% Impervious Runoff Depth>3.72"
Flow Length=1,450" Tc=6.7 min CN=83 Runoff=38.92 cfs 2.899 af

Subcatchment PRDA3ND: PRDA-3 Runoff Area=21,688 sf 76.07% Impervious Runoff Depth>4.67"
Flow Length=100" Slope=0.1100/" Tc=5.0min CN=92 Runoff=2.59 cfs 0.194 af

Subcatchment PRDA4ND: PRDA-4 Runoff Area=9,707 sf 20.57% Impervious Runoff Depth>3.32"
Flow Length=100" Slope=0.1100"/" Tc=5.0min CN=79 Runoff=0.87 cfs 0.062 af

Subcatchment PRDASND: PRDA-5 Runoff Area=61,426 sf 22.51% Impervious Runoff Depth>3.32"
Flow Length=300" Tc=5.7 min CN=79 Runoff=5.41 cfs 0.390 af

Subcatchment PRDAGND: PRDA-6 Runoff Area=50,175 sf 19.16% Impervious Runoff Depth>3.32"
Flow Length=650" Tc=5.6 min CN=79 Runoff=4.43 cfs 0.319 af

Pond BASIN A: BASIN A Peak Elev=822.13' Storage=73,424 cf Inflow=38.92 cfs 2.899 af
Outflow=2.61 cfs 2.077 af

Pond BASIN B: BASIN B Peak Elev=823.56" Storage=31,421 cf Inflow=14.53 cfs 2.144 af
Outflow=7.67 cfs 1.990 af

Link DP1: DP-1 Inflow=21.65 cfs 4.470 af
Primary=21.65 cfs 4.470 af

Link DP2A: DP-2A Inflow=4.61 cfs 0.527 af
Primary=4.61 cfs 0.527 af

Link DP2B: DP-2B Inflow=4.32 cfs 0.433 af
Primary=4.32 cfs 0.433 af

Link DP3: DP-3 Inflow=4.07 cfs 2.271 af
Primary=4.07 cfs 2.271 af

Link DP4: DP-4 Inflow=0.87 cfs 0.062 af
Primary=0.87 cfs 0.062 af
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Link DP5: DP-5 Inflow=5.41 cfs 0.390 af

Primary=5.41 cfs 0.390 af

Link DP6: DP-6 Inflow=4.43 cfs 0.319 af
Primary=4.43 cfs 0.319 af

Total Runoff Area = 35.146 ac Runoff Volume = 9.448 af Average Runoff Depth = 3.23"
80.06% Pervious =28.138ac  19.94% Impervious = 7.008 ac
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Summary for Subcatchment PRDA1D: PRDA-1

Runoff = 1453 cfs @ 12.59 hrs, Volume= 2.144 af, Depth> 3.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description

36,718 98 Impervious, HSG C
1,151 98 Roofs, HSG C
18,667 98 Water Surface, HSG C
124,441 74 Pasture/grassland/range, Good, HSG C
* 115,820 75 Gravel, HSG C
64,137 70 Woods, Good, HSG C
360,934 77 Weighted Average
304,398 84.34% Pervious Area
56,536 15.66% Impervious Area

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

37.0 250 0.0320 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
5.4 600 0.0700 1.85 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

42.4 850 Total

Subcatchment PRDA1D: PRDA-1

Hydrograph
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Summary for Subcatchment PRDAIND: PRDA-1

Runoff = 16.68 cfs @ 12.60 hrs, Volume= 2.479 af, Depth> 3.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description

114584 70 Woods, Good, HSG C

256,245 74 Pasture/grassland/range, Good, HSG C
59,682 98 Impervious, HSG C

430,511 76 Weighted Average

370,829 86.14% Pervious Area
59,682 13.86% Impervious Area

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

37.0 250 0.0320 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
49 1,000 0.0440 3.38 Shallow Concentrated Flow,

Unpaved Kv=16.1fps
1.0 525 0.0570 8.87 53.22 Channel Flow,
Area= 6.0 sf Perim=6.0" r=1.00'
n=0.040 Earth, cobble bottom, clean sides

429 1,775 Total

Subcatchment PRDAIND: PRDA-1

Hydrograph
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Summary for Subcatchment PRDA2AND: PRDA-2A

Runoff = 461cfs@ 12.34 hrs, Volume= 0.527 af, Depth> 2.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description

46,490 70 Woods, Good, HSG C
57,315 74 Pasture/grassland/range, Good, HSG C

103,805 72 Weighted Average
103,805 100.00% Pervious Area

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

23.1 250 0.1040 0.18 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.20"
1.0 150 0.2400 2.45 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

24.1 400 Total

Subcatchment PRDA2AND: PRDA-2A
Hydrograph
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Runoff =

Summary for Subcatchment PRDA2BND: PRDA-2B

432cfs@ 12.25hrs, Volume= 0.433 af, Depth> 2.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf)

CN

Description

33,200
51,934

70
74

Woods, Good, HSG C
Pasture/grassland/range, Good, HSG C

85,134
85,134

72

Weighted Average
100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)

(ft/ft)  (ft/sec) (cfs)

16.1 200 0.1650 0.21 Sheet Flow,

13 100 0.0700 1.32

Woods: Light underbrush n=0.400 P2=3.20"
Shallow Concentrated Flow,
Woodland Kv=5.0 fps

17.4 300 Total

Subcatchment PRDA2BND: PRDA-2B
Hydrograph
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Summary for Subcatchment PRDA3D: PRDA-3

Runoff = 38.92cfs@ 12.10 hrs, Volume= 2.899 af, Depth> 3.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description
69,087 98 Impervious, HSG C
36,569 98 Roofs, HSG C
41,458 98 Water Surface, HSG C
* 260,459 75 Gravel, HSGC
407,573 83 Weighted Average
260,459 63.90% Pervious Area
147,114 36.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
33 250 0.0100 1.25 Sheet Flow,
Smooth surfaces n=0.011 P2=3.20"
3.4 1,200 0.0075 5.93 7.27 Pipe Channel,
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.010 PVC, smooth interior

6.7 1,450 Total

Subcatchment PRDA3D: PRDA-3
Hydrograph

42_5 ) | O Runoﬁ'
IE [ 38.92 cfs |
389
364"

Yy
u] | 25-Ye

324
30q uno
281"

264 xUNO
249
291"
204"
184
164
144
124"
104
X
64
e
24

~
<

(]

N
1

q
)
m—y
Q)
1

>
v
D 5
.
N
\‘

Q

d

(
- Q
q
o1 9

© W

—
'Y
|

N oo

C
@D
\/
w

Flow (cfs)

1

k

;t h
o

D
)

~—t
>
N

— T 0 X

| T1 X
e
®

CD <
~
—

D

(®)
|

0]

w

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



98132 PR SC Type Il 24-hr 25-Year Rainfall=5.60"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 57

Summary for Subcatchment PRDA3ND: PRDA-3

Runoff = 259cfs @ 12.07 hrs, Volume= 0.194 af, Depth> 4.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description
5191 74 Pasture/grassland/range, Good, HSG C
16,497 98 Impervious, HSG C
21,688 92 Weighted Average
5,191 23.93% Pervious Area
16,497 76.07% Impervious Area

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

5.0 100 0.1100 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.20"

Subcatchment PRDA3ND: PRDA-3
Hydrograph

[ 2.59 cfs |
ype lll 24-hr %
5-Year Rainfall=5.60"
unoir Area=21,060 ST
unoff Volume=0.194 af 1~
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Summary for Subcatchment PRDA4ND: PRDA-4
Runoff = 0.87cfs@ 12.08 hrs, Volume= 0.062 af, Depth> 3.32"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"
Area (sf) CN Description
7,710 74 Pasture/grassland/range, Good, HSG C
* 1,997 98 Impervious
9,707 79 Weighted Average
7,710 79.43% Pervious Area
1,997 20.57% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
5.0 100 0.1100 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
Subcatchment PRDA4ND: PRDA-4
Hydrograph
0.954 -EI Runoff
0ol [ 0.87 cfs |
oss] | Type lll 24-hr
084" h
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Runoff =

Summary for Subcatchment PRDASND: PRDA-5

541cfs@ 12.09 hrs, Volume= 0.390 af, Depth> 3.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf)

CN

Description

13,824
47,602

98
74

Impervious, HSG C
Pasture/grassland/range, Good, HSG C

61,426
47,602
13,824

79

Weighted Average
77.49% Pervious Area
22.51% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)

(ft/fY)  (ft/sec) (cfs)

5.5 200 0.3333 0.60 Sheet Flow,

Grass: Short n=0.150 P2=3.20"

0.2 100 0.0100 6.84 8.40 Pipe Channel,

15.0" Round Area=1.2 sf Perim=3.9' r=0.31'
n=0.010 PVC, smooth interior

5.7 300 Total

Subcatchment PRDASND: PRDA-5
Hydrograph
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Summary for Subcatchment PRDAG6ND: PRDA-6

Runoff = 443 cfs@ 12.09 hrs, Volume= 0.319 af, Depth> 3.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description
40,563 74 Pasture/grassland/range, Good, HSG C
9,612 98 Impervious, HSG C
50,175 79 Weighted Average
40,563 80.84% Pervious Area
9,612 19.16% Impervious Area

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

4.4 150 0.3333 0.57 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 500 0.2050 6.79 Shallow Concentrated Flow,
Grassed Waterway Kv=15.0 fps
5.6 650 Total
Subcatchment PRDAGND: PRDA-6
Hydrograph
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Summary for Pond BASIN A: BASIN A

Inflow Area = 9.357 ac, 36.10% Impervious, Inflow Depth> 3.72" for 25-Year event
Inflow = 38.92cfs@ 12.10 hrs, Volume= 2.899 af

Outflow = 2.61cfs@ 13.82hrs, Volume= 2.077 af, Atten=93%, Lag=103.4 min
Primary = 261cfs@ 13.82hrs, Volume= 2.077 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev=822.13 @ 13.82 hrs Surf.Area= 38,306 sf Storage= 73,424 cf

Plug-Flow detention time= 321.4 min calculated for 2.077 af (72% of inflow)
Center-of-Mass det. time=230.6 min ( 1,039.6 - 809.0)

Volume Invert  Avail.Storage Storage Description
#1 820.00' 151,470 cf  Basin A (Irregular) Listed below (Recalc)
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
820.00 30,856 1,150.0 0 0 30,856
822.00 37,867 1,187.0 68,603 68,603 38,123
824.00 45105 1,225.0 82,867 151,470 45,805
Device Routing Invert  Outlet Devices
#1  Primary 820.00' 15.0" Round Culvert L=250.0' Ke=0.500

Inlet / Outlet Invert= 820.00' / 786.00' S=0.1360'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 1.23 sf

#2 Device 1 820.00' 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 822.00' 15.0" W x 12.0" H Vert. Orifice/Grate X 2.00 C=0.600

Primary OutFlow Max=2.61 cfs @ 13.82 hrs HW=822.13" (Free Discharge)
=Culvert (Passes 2.61 cfs of 7.24 cfs potential flow)
T:2=Orifice/Grate (Orifice Controls 2.25 cfs @ 6.45 fps)
3=Orifice/Grate (Orifice Controls 0.36 cfs @ 1.14 fps)
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Pond BASIN A: BASIN A
Hydrograph
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Summary for Pond BASIN B: BASIN B

Inflow Area = 8.286 ac, 15.66% Impervious, Inflow Depth> 3.11" for 25-Year event
Inflow = 1453 cfs @ 12.59 hrs, Volume= 2.144 af

Outflow = 7.67cfs@ 13.08 hrs, Volume= 1.990 af, Atten=47%, Lag=29.6 min
Primary = 7.67cfs@ 13.08 hrs, Volume= 1.990 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev=823.56' @ 13.08 hrs Surf.Area= 15,198 sf Storage= 31,421 cf

Plug-Flow detention time=112.0 min calculated for 1.990 af (93% of inflow)
Center-of-Mass det. time= 76.6 min ( 929.7 - 853.1)

Volume Invert  Avail.Storage Storage Description
#1 821.00 122,878 cf Basin B (Irregular) Listed below (Recalc)
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area
(feet) (sa-ft) (feet) (cubic-feet) (cubic-feet) (sa-ft)
821.00 9,46