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1.0 Introduction 
 
This report addresses Stormwater Management systems associated The Franklin 
Animal Clinic development located at 2990 North Morton Street in Franklin, Indiana. 
This report is a supplement to the May 2006 Animal House Drainage Report by Steven 
B Williams. The on-site stormwater system design is regulated by the City of Franklin 
and is subject to design requirements of the 2005 City of Franklin Subdivision Control 
Ordinance.  
 

2.0 Detailed Site Narrative 
 
2.1 General Description 
 
The 2.94-acre project parcel is on the west side of North Morton Street at the 
International Drive and North Morton Street intersection. The site is currently operating 
as an animal care clinic and contains an existing building, asphalt drives, and asphalt 
parking lot.  
 
This project will include an expansion to the building and parking facilities, as well as 
utility service lines including storm water systems.  
 
Existing zoning designations on the site and adjacent properties are as follows: 
 
Existing Site:  MXC: Mixed Use – Community Center 
North: MXC: Mixed Use – Community Center 
South:  MXC: Mixed Use – Community Center 
East:  IG: Industrial - General 
West:  MXC: Mixed Use – Community Center 
 
The proposed stormwater system, design, construction, and management will address 
current Franklin requirements per the 2005 City of Franklin Subdivision Control 
Ordinance.  
 
This report describes both the pre and post construction stormwater systems including 
design calculations for a new storm sewer pipe network, detained stormwater runoff, 
and post development stormwater quality BMPs. 
 
2.2 Existing Conditions  
 
The 2.94-acre project parcel has an existing building and asphalt parking lot. Storm 
runoff is divided into 3 distinct areas within the site: 
 

• The Existing Undeveloped area includes approximately the south half of the 
site. It is essentially a grass field that sheet drains east to the right-of-way ditch 
along US Highway 31. 
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• The Existing Detained Area North includes the building, a small portion of the 
parking lot, and the grass area north and west of the building. This area drains to 
a swale on the north side of the building that serves as detention. The outlet of 
the swale is controlled by a 12” RCP culvert with 4" orifice running under the 
sidewalk along US Highway 31. 

• The Existing Detained Area South includes the majority of the parking lot and 
the grass area immediately south of the parking lot. This area drains to a swale 
on the south side of the parking lot that serves as detention. The outlet of the 
swale is controlled by a 12” RCP culvert with 4" orifice running under the 
sidewalk along US Highway 31. 

 
For more information on the existing conditions refer to Appendix A. For more 
detailed information on the existing on-site detention see Appendix E. 

 
SOILS 
 
According to the USDA web soil survey website, hydrologic soil groups B and C are 
present in the project limits. Refer to Figure 2.2.1 for the soil map and classification. 
Refer to Appendix A for the existing conditions watershed limits and the drainage 
calculations.  
 
Figure 2.2.1 Soils Map 

 



3 
 

 
 
Based on the Flood Insurance Rate Map Number 18081C0139E, the project area of the 
site is located within Zone X, which is the area determined to be outside of the 0.2% 
annual chance of floodplain. Refer to figure 2.2.2. 

 
 

Figure 2.2.2 Flood Insurance Rate Map (FIRM)  
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2.3 Proposed Conditions 
 
The proposed project will include an expansion to the building and parking facilities, as 
well as utility service lines including storm water systems. Storm runoff is divided into 3 
distinct areas within the site: 
 

• The Proposed Detained Area includes the majority of the site. It contains the 
building addition, the area of pavement south of the building addition, and the 
parking expansion. Drainage in this area is collected via a network of storm inlets 
and pervious pavers and outlets to a dry detention pond. The pond outlet is 
regulated by an outlet control structure using a 6-inch orifice and weir wall, and 
discharges to the right-of-way ditch along US Highway 31. 

• The Detained Area North includes the existing building, a small portion of the 
parking lot, and the grass area north and west of the building. This area has been 
reduced from the existing condition by 0.09 acres, including an impervious area 
reduction of 0.05 acres. This area drains to a swale on the north side of the 
building that serves as detention. The outlet of the swale is controlled by a 12” 
RCP culvert with 4" orifice running under the sidewalk along US Highway 31. 

• The Detained Area South includes the majority of the parking lot and the grass 
area immediately south of the parking lot. This area has been reduced from the 
existing condition by 0.16 acres, including an impervious area reduction of 0.12 
acres. This area drains to a swale on the south side of the parking lot that serves 
as detention. The outlet of the swale is controlled by a 12” RCP culvert with 4" 
orifice running under the sidewalk along US Highway 31. 

 
See Appendix B for more information regarding the proposed conditions. 
 
 

3.0 Hydrologic Methods 
 
The method used to generate watershed runoff and establish the peak flows that meet 
Franklin requirements is the SCS unit hydrograph method. Factors used with this 
method are watershed basin areas, the weighted curve number (CN), and the times of 
concentration (Tc). Weighted curve number and TC calculations are as follows: 
 

• Existing and Proposed TC and CN calculations for basins with weighted curve 
numbers and/or TC numbers greater than 5 minutes are provided in the 
HydroCAD 10.10-4b model reports.  

 
The Rational Method is used to size storm sewer pipes and structures that convey 
storm water to the outlet nodes at the detention basin or project outlet. Storm Sewer 
Calculations can be found in Appendix C. The factors used in these calculations 
include the storm sewer basins area, (A), the runoff coefficient, (C), and the rainfall 
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intensity for 10 and 100-year Storm, (i). The IDF table from the NOAA Atlas 14 was 
used in determining the maximum runoff generated. The runoff coefficient, C, is 
determined by the location of the site and surface conditions: pervious and impervious 
areas.  
  

3.1 Rainfall Distribution 
 
The SCS Type-II Rainfall Distribution was used to calculate the storm water runoff for 
both the existing and proposed conditions for the site.  
 
 

3.2 Software 
 
HydroCAD 10.10-4b, a hydraulic modeling program, is used to determine the peak flows 
and volumes using the SCS Unit Hydrograph Method. HydroCAD generates an 
individual hydrograph for each basin. The hydrographs are then added to generate 
runoff flows for ponds or to specific points of interest.  
 
Hydraflow Storm Sewers Extension for AutoCAD Civil 3D has been used to size all 
onsite storm pipes for the 10-year event peak flows. Hydraflow utilizes a graphical pipe 
network containing pipe data, inlet characteristics, watershed areas, and rainfall 
information. The calculations are based on the rational method. Factors involved include 
runoff coefficient (C), time of concentration (Tc) and Area (A). 
 
See Appendix C for storm Sewer Calculations. 
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4.0 Existing Drainage Analysis 
 
The existing drainage analysis is based on existing conditions at the project site. Due to 
the presence of hydrologic soil groups B and C, curve numbers (CN) 61 and 74 were 
used, respectively, in pervious cover areas, and CN 98 in impervious paved areas. 
Based on these CN values a weighted curve Number is calculated by HydroCAD and 
shown in model reports located in Appendix A. Time of Concentration (Tc) and Curve 
Number (CN) calculations are included with the HydroCAD reports. 
 
Refer to Appendix A for a breakdown of existing conditions watersheds and 
calculations. The purpose of the existing conditions drainage model is to accommodate 
a comparison between existing and proposed conditions. Table 4.1 below is a summary 
of the HydroCAD pre-construction calculation results illustrating existing discharge 
rates. 
 
 Table 4.1.  Existing Drainage Analysis Summary  
 

 2yr 10yr 100yr 

Detained 
Area North 
and South 

- 0.95 cfs* 1.45 cfs* 

Existing 
Undeveloped 

1.43 cfs 3.02 cfs 5.92 cfs 

*Values obtained from previously approved May 2006 Report. See 
Appendix E for more information 

 
Per the design requirements of the 2005 City of Franklin Subdivision Control Ordinance 
the allowed release rates for the proposed condition are as follows in Table 4.2: 
 
 Table 4.2.  Allowed Release Rates  
 

 10yr 100yr 

Proposed 
Detained Area 

1.43 cfs 3.02 cfs 

 
 
 

5.0 Proposed Drainage Analysis and Detention System 
 
The proposed drainage analysis is based on post development site conditions 
described earlier in this report. The new dry detention pond is included in the model. 
 
Like the existing conditions drainage calculations, Time of Concentration (Tc) and Curve 
Number (CN) calculations are included with the HydroCAD reports. See Appendix B for 
a breakdown of the proposed watersheds and calculations. Table 5.1 is a summary the 
HydroCAD model calculations. 
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 Table 5.1.  Proposed Release Rates  
 

 10yr 100yr 

Detained Area 
North and 

South 
0.95 cfs* 1.45 cfs* 

Proposed 
Detained Area 

1.37 cfs 2.97cfs 

*Values obtained from May 2006 report. Values will be reduced 
since contributing watersheds have been reduced. See Appendix E 
for more information 

 
A dry detention pond achieves the required release rates from the overall site. A control 
structure (Structure 700A) at the pond outlet restricts stormwater release rates that 
reach the existing roadside swale. A 6-inch diameter orifice will be set at elevation 
768.15 and an overflow weir will be set at elevation 771.05 within the outlet structure. 
 
 Table 5.2.  Spillway Analysis   
 

Peak Det. 
Elevation 100yr 

Peak 100-year 
Inflow 

771.27 11.62 cfs 

 
 
Based on the 100-year storm water surface elevation of 771.27 in the dry detention 
pond, the emergency spillway elevation has been set at 772.17. Thus, the detention 
volume is adequate. Refer to Appendix B for more information on the detention 
system. 
 
Peak 100-year inflow into the detention system is 11.62 cfs. Thus, the spillway must be 
able to handle the following flow rate: 
 
    11.62 cfs * 1.25 = 14.53 cfs  
 
Refer to Appendix E for detention and spillway calculations for situations in which 
detained storm water elevations exceeds the 100-year storm water surface elevation.  

 
6.0 Comparison of Pre- and Post-Development Peak Discharge  
 
All post development storm sewer flow from this site will drain to the existing right-of-
way ditch along US Highway 31. 
 



8 
 

Table 6.1.  Existing and Proposed Storm Runoff Discharge Rate 
Comparison 

 

Release Rates to 72-Inch CMP 

Rainfall 
Event 

Existing 
Conditions 

(cfs) 

Allowed 
(csf) 

Proposed 
Conditions 

(cfs) 

10-yr 3.02 1.43 1.37 

100-yr 5.92 3.02 2.99 

 

 
7.0 Conclusions 
 
The proposed release rates are below the allowed release rates. Therefore, the 
downstream system can be deemed adequate for proposed flows. In conclusion, the 
proposed project will not have adverse effects to downstream storm systems or water 
quality. 
 



 

 

 
 
 
 
 
 
 

Appendix A 
 
 

Existing Drainage Exhibit and 
Calculations 
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Type II 24-hr  100-Year 24 hour Rainfall=5.89"Existing Conditions
  Printed  10/1/2021Prepared by Cripe

HydroCAD® 10.10-4b  s/n 11639  © 2020 HydroCAD Software Solutions LLC

Events for Subcatchment EX CURB: EX

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

2-Year 6 hour 2.05 0.75 0.036 0.31

2-Year 12 hour 2.44 1.05 0.057 0.50

2-Year 24 hour 2.92 1.43 0.088 0.76

10-Year 6 hour 3.03 2.27 0.095 0.83

10-Year 12 hour 3.53 2.66 0.131 1.14

10-Year 24 hour 4.09 3.02 0.175 1.52

100-Year 6 hour 4.77 5.76 0.233 2.02

100-Year 12 hour 5.36 5.92 0.285 2.48

100-Year 24 hour 5.89 5.83 0.334 2.90

10yr POST = 2yr PRE = 1.43cfs
100yr POST  = 10yr PRE = 3.02cfs



EX CURB

EX

CS

Outlet

Routing Diagram for Existing Conditions
Prepared by Cripe,  Printed 10/6/2021

HydroCAD® 10.10-4b  s/n 11639  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Franklin Animal Clinic

Existing Conditions
  Printed  10/6/2021Prepared by Cripe

Page 2HydroCAD® 10.10-4b  s/n 11639  © 2020 HydroCAD Software Solutions LLC

Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2-Year 24 hour Type II 24-hr Default 24.00 1 2.92 2

2 10-Year 24 hour Type II 24-hr Default 24.00 1 4.09 2

3 100-Year 12 hour Type II 12-hr Default 12.00 1 5.36 2



Franklin Animal Clinic

Existing Conditions
  Printed  10/6/2021Prepared by Cripe

Page 3HydroCAD® 10.10-4b  s/n 11639  © 2020 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.330 61 >75% Grass cover, Good, HSG B  (EX CURB)

1.000 74 >75% Grass cover, Good, HSG C  (EX CURB)

0.050 98 Paved parking, HSG B  (EX CURB)

1.380 72 TOTAL AREA
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Page 4HydroCAD® 10.10-4b  s/n 11639  © 2020 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.380 HSG B EX CURB

1.000 HSG C EX CURB

0.000 HSG D

0.000 Other

1.380 TOTAL AREA
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Existing Conditions
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Page 5HydroCAD® 10.10-4b  s/n 11639  © 2020 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.330 1.000 0.000 0.000 1.330 >75% Grass cover, Good EX 

CURB

0.000 0.050 0.000 0.000 0.000 0.050 Paved parking EX 

CURB

0.000 0.380 1.000 0.000 0.000 1.380 TOTAL AREA
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=1.380 ac   3.62% Impervious   Runoff Depth=0.76"Subcatchment EX CURB: EX
   Flow Length=386'   Tc=11.6 min   CN=72   Runoff=1.43 cfs  0.088 af

   Inflow=1.43 cfs  0.088 afLink CS: Outlet
   Primary=1.43 cfs  0.088 af

Total Runoff Area = 1.380 ac   Runoff Volume = 0.088 af   Average Runoff Depth = 0.76"
96.38% Pervious = 1.330 ac     3.62% Impervious = 0.050 ac
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Summary for Subcatchment EX CURB: EX

Runoff = 1.43 cfs @ 12.05 hrs,  Volume= 0.088 af,  Depth= 0.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  2-Year 24 hour Rainfall=2.92"

Area (ac) CN Description

0.050 98 Paved parking, HSG B
1.000 74 >75% Grass cover, Good, HSG C
0.330 61 >75% Grass cover, Good, HSG B

1.380 72 Weighted Average
1.330 96.38% Pervious Area
0.050 3.62% Impervious Area

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

7.4 100 0.0500 0.22 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 2.66"

4.2 286 0.0050 1.14 Shallow Concentrated Flow, Shallow Conc
Unpaved   Kv= 16.1 fps

11.6 386 Total

Subcatchment EX CURB: EX

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Type II 24-hr

2-Year 24 hour Rainfall=2.92"

Runoff Area=1.380 ac

Runoff Volume=0.088 af

Runoff Depth=0.76"

Flow Length=386'

Tc=11.6 min

CN=72

1.43 cfs
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Hydrograph for Subcatchment EX CURB: EX

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.03 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.14 0.00 0.00
5.00 0.18 0.00 0.00
6.00 0.23 0.00 0.00
7.00 0.29 0.00 0.00
8.00 0.35 0.00 0.00
9.00 0.43 0.00 0.00

10.00 0.53 0.00 0.00
11.00 0.69 0.00 0.00
12.00 1.94 0.27 1.25
13.00 2.25 0.41 0.13
14.00 2.39 0.47 0.08
15.00 2.49 0.52 0.07
16.00 2.57 0.57 0.05
17.00 2.63 0.60 0.05
18.00 2.69 0.63 0.04
19.00 2.74 0.66 0.04
20.00 2.78 0.68 0.03
21.00 2.82 0.70 0.03
22.00 2.85 0.72 0.03
23.00 2.89 0.74 0.03
24.00 2.92 0.76 0.03
25.00 2.92 0.76 0.00
26.00 2.92 0.76 0.00
27.00 2.92 0.76 0.00
28.00 2.92 0.76 0.00
29.00 2.92 0.76 0.00
30.00 2.92 0.76 0.00
31.00 2.92 0.76 0.00
32.00 2.92 0.76 0.00
33.00 2.92 0.76 0.00
34.00 2.92 0.76 0.00
35.00 2.92 0.76 0.00
36.00 2.92 0.76 0.00
37.00 2.92 0.76 0.00
38.00 2.92 0.76 0.00
39.00 2.92 0.76 0.00
40.00 2.92 0.76 0.00
41.00 2.92 0.76 0.00
42.00 2.92 0.76 0.00
43.00 2.92 0.76 0.00
44.00 2.92 0.76 0.00
45.00 2.92 0.76 0.00
46.00 2.92 0.76 0.00
47.00 2.92 0.76 0.00
48.00 2.92 0.76 0.00
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Summary for Link CS: Outlet

Inflow Area = 1.380 ac, 3.62% Impervious,  Inflow Depth = 0.76"    for  2-Year 24 hour event
Inflow = 1.43 cfs @ 12.05 hrs,  Volume= 0.088 af
Primary = 1.43 cfs @ 12.05 hrs,  Volume= 0.088 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link CS: Outlet

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Hydrograph for Link CS: Outlet

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
1.00 0.00 0.00 0.00
2.00 0.00 0.00 0.00
3.00 0.00 0.00 0.00
4.00 0.00 0.00 0.00
5.00 0.00 0.00 0.00
6.00 0.00 0.00 0.00
7.00 0.00 0.00 0.00
8.00 0.00 0.00 0.00
9.00 0.00 0.00 0.00

10.00 0.00 0.00 0.00
11.00 0.00 0.00 0.00
12.00 1.25 0.00 1.25
13.00 0.13 0.00 0.13
14.00 0.08 0.00 0.08
15.00 0.07 0.00 0.07
16.00 0.05 0.00 0.05
17.00 0.05 0.00 0.05
18.00 0.04 0.00 0.04
19.00 0.04 0.00 0.04
20.00 0.03 0.00 0.03
21.00 0.03 0.00 0.03
22.00 0.03 0.00 0.03
23.00 0.03 0.00 0.03
24.00 0.03 0.00 0.03
25.00 0.00 0.00 0.00
26.00 0.00 0.00 0.00
27.00 0.00 0.00 0.00
28.00 0.00 0.00 0.00
29.00 0.00 0.00 0.00
30.00 0.00 0.00 0.00
31.00 0.00 0.00 0.00
32.00 0.00 0.00 0.00
33.00 0.00 0.00 0.00
34.00 0.00 0.00 0.00
35.00 0.00 0.00 0.00
36.00 0.00 0.00 0.00
37.00 0.00 0.00 0.00
38.00 0.00 0.00 0.00
39.00 0.00 0.00 0.00
40.00 0.00 0.00 0.00
41.00 0.00 0.00 0.00
42.00 0.00 0.00 0.00
43.00 0.00 0.00 0.00
44.00 0.00 0.00 0.00
45.00 0.00 0.00 0.00
46.00 0.00 0.00 0.00
47.00 0.00 0.00 0.00
48.00 0.00 0.00 0.00
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=1.380 ac   3.62% Impervious   Runoff Depth=1.52"Subcatchment EX CURB: EX
   Flow Length=386'   Tc=11.6 min   CN=72   Runoff=3.02 cfs  0.175 af

   Inflow=3.02 cfs  0.175 afLink CS: Outlet
   Primary=3.02 cfs  0.175 af

Total Runoff Area = 1.380 ac   Runoff Volume = 0.175 af   Average Runoff Depth = 1.52"
96.38% Pervious = 1.330 ac     3.62% Impervious = 0.050 ac
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Summary for Subcatchment EX CURB: EX

Runoff = 3.02 cfs @ 12.04 hrs,  Volume= 0.175 af,  Depth= 1.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  10-Year 24 hour Rainfall=4.09"

Area (ac) CN Description

0.050 98 Paved parking, HSG B
1.000 74 >75% Grass cover, Good, HSG C
0.330 61 >75% Grass cover, Good, HSG B

1.380 72 Weighted Average
1.330 96.38% Pervious Area
0.050 3.62% Impervious Area

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

7.4 100 0.0500 0.22 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 2.66"

4.2 286 0.0050 1.14 Shallow Concentrated Flow, Shallow Conc
Unpaved   Kv= 16.1 fps

11.6 386 Total

Subcatchment EX CURB: EX

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type II 24-hr

10-Year 24 hour Rainfall=4.09"

Runoff Area=1.380 ac

Runoff Volume=0.175 af

Runoff Depth=1.52"

Flow Length=386'

Tc=11.6 min

CN=72

3.02 cfs
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Hydrograph for Subcatchment EX CURB: EX

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.04 0.00 0.00
2.00 0.09 0.00 0.00
3.00 0.14 0.00 0.00
4.00 0.20 0.00 0.00
5.00 0.26 0.00 0.00
6.00 0.33 0.00 0.00
7.00 0.40 0.00 0.00
8.00 0.49 0.00 0.00
9.00 0.60 0.00 0.00

10.00 0.74 0.00 0.00
11.00 0.96 0.01 0.02
12.00 2.71 0.64 2.76
13.00 3.16 0.90 0.24
14.00 3.35 1.03 0.15
15.00 3.49 1.11 0.12
16.00 3.60 1.19 0.09
17.00 3.69 1.25 0.08
18.00 3.77 1.30 0.07
19.00 3.84 1.35 0.06
20.00 3.89 1.39 0.05
21.00 3.95 1.42 0.05
22.00 4.00 1.46 0.05
23.00 4.04 1.49 0.05
24.00 4.09 1.52 0.04
25.00 4.09 1.52 0.00
26.00 4.09 1.52 0.00
27.00 4.09 1.52 0.00
28.00 4.09 1.52 0.00
29.00 4.09 1.52 0.00
30.00 4.09 1.52 0.00
31.00 4.09 1.52 0.00
32.00 4.09 1.52 0.00
33.00 4.09 1.52 0.00
34.00 4.09 1.52 0.00
35.00 4.09 1.52 0.00
36.00 4.09 1.52 0.00
37.00 4.09 1.52 0.00
38.00 4.09 1.52 0.00
39.00 4.09 1.52 0.00
40.00 4.09 1.52 0.00
41.00 4.09 1.52 0.00
42.00 4.09 1.52 0.00
43.00 4.09 1.52 0.00
44.00 4.09 1.52 0.00
45.00 4.09 1.52 0.00
46.00 4.09 1.52 0.00
47.00 4.09 1.52 0.00
48.00 4.09 1.52 0.00
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Summary for Link CS: Outlet

Inflow Area = 1.380 ac, 3.62% Impervious,  Inflow Depth = 1.52"    for  10-Year 24 hour event
Inflow = 3.02 cfs @ 12.04 hrs,  Volume= 0.175 af
Primary = 3.02 cfs @ 12.04 hrs,  Volume= 0.175 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link CS: Outlet

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Link CS: Outlet

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
1.00 0.00 0.00 0.00
2.00 0.00 0.00 0.00
3.00 0.00 0.00 0.00
4.00 0.00 0.00 0.00
5.00 0.00 0.00 0.00
6.00 0.00 0.00 0.00
7.00 0.00 0.00 0.00
8.00 0.00 0.00 0.00
9.00 0.00 0.00 0.00

10.00 0.00 0.00 0.00
11.00 0.02 0.00 0.02
12.00 2.76 0.00 2.76
13.00 0.24 0.00 0.24
14.00 0.15 0.00 0.15
15.00 0.12 0.00 0.12
16.00 0.09 0.00 0.09
17.00 0.08 0.00 0.08
18.00 0.07 0.00 0.07
19.00 0.06 0.00 0.06
20.00 0.05 0.00 0.05
21.00 0.05 0.00 0.05
22.00 0.05 0.00 0.05
23.00 0.05 0.00 0.05
24.00 0.04 0.00 0.04
25.00 0.00 0.00 0.00
26.00 0.00 0.00 0.00
27.00 0.00 0.00 0.00
28.00 0.00 0.00 0.00
29.00 0.00 0.00 0.00
30.00 0.00 0.00 0.00
31.00 0.00 0.00 0.00
32.00 0.00 0.00 0.00
33.00 0.00 0.00 0.00
34.00 0.00 0.00 0.00
35.00 0.00 0.00 0.00
36.00 0.00 0.00 0.00
37.00 0.00 0.00 0.00
38.00 0.00 0.00 0.00
39.00 0.00 0.00 0.00
40.00 0.00 0.00 0.00
41.00 0.00 0.00 0.00
42.00 0.00 0.00 0.00
43.00 0.00 0.00 0.00
44.00 0.00 0.00 0.00
45.00 0.00 0.00 0.00
46.00 0.00 0.00 0.00
47.00 0.00 0.00 0.00
48.00 0.00 0.00 0.00
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=1.380 ac   3.62% Impervious   Runoff Depth=2.48"Subcatchment EX CURB: EX
   Flow Length=386'   Tc=11.6 min   CN=72   Runoff=5.92 cfs  0.285 af

   Inflow=5.92 cfs  0.285 afLink CS: Outlet
   Primary=5.92 cfs  0.285 af

Total Runoff Area = 1.380 ac   Runoff Volume = 0.285 af   Average Runoff Depth = 2.48"
96.38% Pervious = 1.330 ac     3.62% Impervious = 0.050 ac
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Summary for Subcatchment EX CURB: EX

Runoff = 5.92 cfs @ 6.04 hrs,  Volume= 0.285 af,  Depth= 2.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type II 12-hr  100-Year 12 hour Rainfall=5.36"

Area (ac) CN Description

0.050 98 Paved parking, HSG B
1.000 74 >75% Grass cover, Good, HSG C
0.330 61 >75% Grass cover, Good, HSG B

1.380 72 Weighted Average
1.330 96.38% Pervious Area
0.050 3.62% Impervious Area

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

7.4 100 0.0500 0.22 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 2.66"

4.2 286 0.0050 1.14 Shallow Concentrated Flow, Shallow Conc
Unpaved   Kv= 16.1 fps

11.6 386 Total

Subcatchment EX CURB: EX

Runoff

Hydrograph

Time  (hours)
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Type II 12-hr

100-Year 12 hour Rainfall=5.36"

Runoff Area=1.380 ac

Runoff Volume=0.285 af

Runoff Depth=2.48"

Flow Length=386'

Tc=11.6 min

CN=72

5.92 cfs
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Hydrograph for Subcatchment EX CURB: EX

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.12 0.00 0.00
2.00 0.25 0.00 0.00
3.00 0.43 0.00 0.00
4.00 0.64 0.00 0.00
5.00 0.99 0.01 0.04
6.00 3.72 1.26 5.47
7.00 4.41 1.75 0.45
8.00 4.72 1.98 0.27
9.00 4.93 2.14 0.21

10.00 5.10 2.27 0.17
11.00 5.24 2.38 0.15
12.00 5.36 2.48 0.13
13.00 5.36 2.48 0.00
14.00 5.36 2.48 0.00
15.00 5.36 2.48 0.00
16.00 5.36 2.48 0.00
17.00 5.36 2.48 0.00
18.00 5.36 2.48 0.00
19.00 5.36 2.48 0.00
20.00 5.36 2.48 0.00
21.00 5.36 2.48 0.00
22.00 5.36 2.48 0.00
23.00 5.36 2.48 0.00
24.00 5.36 2.48 0.00
25.00 5.36 2.48 0.00
26.00 5.36 2.48 0.00
27.00 5.36 2.48 0.00
28.00 5.36 2.48 0.00
29.00 5.36 2.48 0.00
30.00 5.36 2.48 0.00
31.00 5.36 2.48 0.00
32.00 5.36 2.48 0.00
33.00 5.36 2.48 0.00
34.00 5.36 2.48 0.00
35.00 5.36 2.48 0.00
36.00 5.36 2.48 0.00
37.00 5.36 2.48 0.00
38.00 5.36 2.48 0.00
39.00 5.36 2.48 0.00
40.00 5.36 2.48 0.00
41.00 5.36 2.48 0.00
42.00 5.36 2.48 0.00
43.00 5.36 2.48 0.00
44.00 5.36 2.48 0.00
45.00 5.36 2.48 0.00
46.00 5.36 2.48 0.00
47.00 5.36 2.48 0.00
48.00 5.36 2.48 0.00
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Summary for Link CS: Outlet

Inflow Area = 1.380 ac, 3.62% Impervious,  Inflow Depth = 2.48"    for  100-Year 12 hour event
Inflow = 5.92 cfs @ 6.04 hrs,  Volume= 0.285 af
Primary = 5.92 cfs @ 6.04 hrs,  Volume= 0.285 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link CS: Outlet

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Link CS: Outlet

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
1.00 0.00 0.00 0.00
2.00 0.00 0.00 0.00
3.00 0.00 0.00 0.00
4.00 0.00 0.00 0.00
5.00 0.04 0.00 0.04
6.00 5.47 0.00 5.47
7.00 0.45 0.00 0.45
8.00 0.27 0.00 0.27
9.00 0.21 0.00 0.21

10.00 0.17 0.00 0.17
11.00 0.15 0.00 0.15
12.00 0.13 0.00 0.13
13.00 0.00 0.00 0.00
14.00 0.00 0.00 0.00
15.00 0.00 0.00 0.00
16.00 0.00 0.00 0.00
17.00 0.00 0.00 0.00
18.00 0.00 0.00 0.00
19.00 0.00 0.00 0.00
20.00 0.00 0.00 0.00
21.00 0.00 0.00 0.00
22.00 0.00 0.00 0.00
23.00 0.00 0.00 0.00
24.00 0.00 0.00 0.00
25.00 0.00 0.00 0.00
26.00 0.00 0.00 0.00
27.00 0.00 0.00 0.00
28.00 0.00 0.00 0.00
29.00 0.00 0.00 0.00
30.00 0.00 0.00 0.00
31.00 0.00 0.00 0.00
32.00 0.00 0.00 0.00
33.00 0.00 0.00 0.00
34.00 0.00 0.00 0.00
35.00 0.00 0.00 0.00
36.00 0.00 0.00 0.00
37.00 0.00 0.00 0.00
38.00 0.00 0.00 0.00
39.00 0.00 0.00 0.00
40.00 0.00 0.00 0.00
41.00 0.00 0.00 0.00
42.00 0.00 0.00 0.00
43.00 0.00 0.00 0.00
44.00 0.00 0.00 0.00
45.00 0.00 0.00 0.00
46.00 0.00 0.00 0.00
47.00 0.00 0.00 0.00
48.00 0.00 0.00 0.00
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Events for Subcatchment EX CURB: EX

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

2-Year 24 hour 2.92 1.43 0.088 0.76

10-Year 24 hour 4.09 3.02 0.175 1.52

100-Year 12 hour 5.36 5.92 0.285 2.48
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Events for Link CS: Outlet

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

2-Year 24 hour 1.43 1.43 0.00

10-Year 24 hour 3.02 3.02 0.00

100-Year 12 hour 5.92 5.92 0.00
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Type II 24-hr  100-Year 24 hour Rainfall=5.89"Proposed Conditions
  Printed  10/6/2021Prepared by Cripe

HydroCAD® 10.10-4b  s/n 11639  © 2020 HydroCAD Software Solutions LLC

Events for Pond 1P: Dry Detention

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

Storage

(cubic-feet)

2-Year 6 hour 4.24 1.11 769.79 2,613

2-Year 12 hour 4.58 1.15 769.88 3,031

2-Year 24 hour 4.93 1.19 769.97 3,454

10-Year 6 hour 7.34 1.33 770.39 5,628

10-Year 12 hour 7.51 1.36 770.46 5,989

10-Year 24 hour 7.59 1.37 770.49 6,203

100-Year 6 hour 12.92 2.97 771.27 11,020

100-Year 12 hour 12.44 2.80 771.25 10,902

100-Year 24 hour 11.66 2.28 771.19 10,483



S-1

Detained Area

1P

Dry Detention O

Outlet

Routing Diagram for Proposed Conditions
Prepared by Cripe,  Printed 10/6/2021

HydroCAD® 10.10-4b  s/n 11639  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 10-Year 24 hour Type II 24-hr Default 24.00 1 4.09 2

2 100-Year 6 hour Type II  6-hr Default 6.00 1 4.77 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.050 61 >75% Grass cover, Good, HSG B  (S-1)

0.470 74 >75% Grass cover, Good, HSG C  (S-1)

1.190 98 Paved parking, HSG C  (S-1)

1.710 90 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.050 HSG B S-1

1.660 HSG C S-1

0.000 HSG D

0.000 Other

1.710 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.050 0.470 0.000 0.000 0.520 >75% Grass cover, Good S-1

0.000 0.000 1.190 0.000 0.000 1.190 Paved parking S-1

0.000 0.050 1.660 0.000 0.000 1.710 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

1 1P 768.15 767.85 100.0 0.0030 0.012 0.0 15.0 0.0
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Time span=0.00-30.00 hrs, dt=0.02 hrs, 1501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=1.710 ac   69.59% Impervious   Runoff Depth=3.00"Subcatchment S-1: Detained Area
   Tc=10.0 min   CN=90   Runoff=7.59 cfs  0.428 af

Peak Elev=770.49'  Storage=6,203 cf   Inflow=7.59 cfs  0.428 afPond 1P: Dry Detention
   Outflow=1.37 cfs  0.428 af

   Inflow=1.37 cfs  0.428 afLink O: Outlet
   Primary=1.37 cfs  0.428 af

Total Runoff Area = 1.710 ac   Runoff Volume = 0.428 af   Average Runoff Depth = 3.00"
30.41% Pervious = 0.520 ac     69.59% Impervious = 1.190 ac
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Summary for Subcatchment S-1: Detained Area

Runoff = 7.59 cfs @ 12.01 hrs,  Volume= 0.428 af,  Depth= 3.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Type II 24-hr  10-Year 24 hour Rainfall=4.09"

Area (ac) CN Description

0.470 74 >75% Grass cover, Good, HSG C
0.050 61 >75% Grass cover, Good, HSG B
1.190 98 Paved parking, HSG C

1.710 90 Weighted Average
0.520 30.41% Pervious Area
1.190 69.59% Impervious Area

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

10.0 Direct Entry, Prelim

Subcatchment S-1: Detained Area

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type II 24-hr

10-Year 24 hour Rainfall=4.09"

Runoff Area=1.710 ac

Runoff Volume=0.428 af

Runoff Depth=3.00"

Tc=10.0 min

CN=90

7.59 cfs
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Hydrograph for Subcatchment S-1: Detained Area

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.40 0.02 0.00 0.00
0.80 0.03 0.00 0.00
1.20 0.05 0.00 0.00
1.60 0.07 0.00 0.00
2.00 0.09 0.00 0.00
2.40 0.11 0.00 0.00
2.80 0.13 0.00 0.00
3.20 0.15 0.00 0.00
3.60 0.17 0.00 0.00
4.00 0.20 0.00 0.00
4.40 0.22 0.00 0.00
4.80 0.24 0.00 0.00
5.20 0.27 0.00 0.01
5.60 0.30 0.00 0.01
6.00 0.33 0.01 0.02
6.40 0.36 0.01 0.02
6.80 0.39 0.02 0.03
7.20 0.42 0.03 0.04
7.60 0.46 0.04 0.04
8.00 0.49 0.05 0.05
8.40 0.53 0.07 0.06
8.80 0.58 0.09 0.08
9.20 0.63 0.11 0.10
9.60 0.68 0.13 0.11

10.00 0.74 0.16 0.14
10.40 0.81 0.21 0.18
10.80 0.91 0.26 0.24
11.20 1.03 0.34 0.35
11.60 1.25 0.50 0.63
12.00 2.71 1.72 7.52
12.40 2.97 1.95 0.98
12.80 3.10 2.08 0.52
13.20 3.21 2.17 0.39
13.60 3.29 2.25 0.32
14.00 3.35 2.31 0.26
14.40 3.41 2.37 0.23
14.80 3.47 2.42 0.21
15.20 3.51 2.46 0.20
15.60 3.56 2.50 0.18
16.00 3.60 2.54 0.16
16.40 3.64 2.58 0.15
16.80 3.67 2.61 0.14
17.20 3.70 2.64 0.14
17.60 3.74 2.67 0.13
18.00 3.77 2.70 0.12
18.40 3.80 2.73 0.12
18.80 3.82 2.75 0.11
19.20 3.85 2.78 0.10
19.60 3.87 2.80 0.10
20.00 3.89 2.82 0.09

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

20.40 3.91 2.84 0.09
20.80 3.94 2.86 0.08
21.20 3.96 2.88 0.08
21.60 3.98 2.90 0.08
22.00 4.00 2.92 0.08
22.40 4.02 2.93 0.08
22.80 4.03 2.95 0.08
23.20 4.05 2.97 0.08
23.60 4.07 2.99 0.08
24.00 4.09 3.00 0.07
24.40 4.09 3.00 0.00
24.80 4.09 3.00 0.00
25.20 4.09 3.00 0.00
25.60 4.09 3.00 0.00
26.00 4.09 3.00 0.00
26.40 4.09 3.00 0.00
26.80 4.09 3.00 0.00
27.20 4.09 3.00 0.00
27.60 4.09 3.00 0.00
28.00 4.09 3.00 0.00
28.40 4.09 3.00 0.00
28.80 4.09 3.00 0.00
29.20 4.09 3.00 0.00
29.60 4.09 3.00 0.00
30.00 4.09 3.00 0.00
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Summary for Pond 1P: Dry Detention

Inflow Area = 1.710 ac, 69.59% Impervious,  Inflow Depth = 3.00"    for  10-Year 24 hour event
Inflow = 7.59 cfs @ 12.01 hrs,  Volume= 0.428 af
Outflow = 1.37 cfs @ 12.28 hrs,  Volume= 0.428 af,  Atten= 82%,  Lag= 16.3 min
Primary = 1.37 cfs @ 12.28 hrs,  Volume= 0.428 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Peak Elev= 770.49' @ 12.28 hrs   Surf.Area= 5,634 sf   Storage= 6,203 cf

Plug-Flow detention time= 31.5 min calculated for 0.428 af (100% of inflow)
Center-of-Mass det. time= 31.5 min ( 829.8 - 798.3 )

Volume Invert Avail.Storage Storage Description

#1 768.15' 41,092 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

768.15 0 0.0 0 0 0
769.00 1,599 162.0 453 453 2,090
770.00 4,977 321.0 3,132 3,585 8,206
771.00 6,351 368.0 5,650 9,235 10,806
772.00 7,942 399.0 7,132 16,367 12,736
773.00 9,648 425.0 8,781 25,148 14,490
774.00 11,507 454.0 10,564 35,712 16,566
774.45 12,408 468.0 5,380 41,092 17,614

Device Routing     Invert Outlet Devices

#1 Primary 768.15' 15.0"  Round Culvert   
L= 100.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 768.15' / 767.85'   S= 0.0030 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.23 sf   

#2 Device 1 768.15' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 771.05' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.37 cfs @ 12.28 hrs  HW=770.49'   (Free Discharge)
1=Culvert  (Passes 1.37 cfs of 6.23 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.37 cfs @ 6.97 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Dry Detention

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=1.710 ac

Peak Elev=770.49'

Storage=6,203 cf

7.59 cfs

1.37 cfs
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Hydrograph for Pond 1P: Dry Detention

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 768.15 0.00
1.00 0.00 0 768.15 0.00
2.00 0.00 0 768.15 0.00
3.00 0.00 0 768.15 0.00
4.00 0.00 0 768.15 0.00
5.00 0.00 0 768.18 0.00
6.00 0.02 0 768.23 0.02
7.00 0.03 1 768.26 0.03
8.00 0.05 2 768.28 0.05
9.00 0.09 4 768.33 0.09

10.00 0.14 8 768.37 0.14
11.00 0.29 29 768.49 0.28
12.00 7.52 3,433 769.97 1.18
13.00 0.45 4,592 770.20 1.27
14.00 0.26 1,681 769.53 1.00
15.00 0.20 18 768.44 0.21
16.00 0.16 11 768.39 0.16
17.00 0.14 9 768.37 0.14
18.00 0.12 7 768.36 0.12
19.00 0.11 6 768.34 0.11
20.00 0.09 4 768.33 0.09
21.00 0.08 4 768.32 0.08
22.00 0.08 4 768.32 0.08
23.00 0.08 4 768.31 0.08
24.00 0.07 3 768.31 0.07
25.00 0.00 0 768.15 0.00
26.00 0.00 0 768.15 0.00
27.00 0.00 0 768.15 0.00
28.00 0.00 0 768.15 0.00
29.00 0.00 0 768.15 0.00
30.00 0.00 0 768.15 0.00
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Stage-Area-Storage for Pond 1P: Dry Detention

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

768.15 0 0
768.25 22 1
768.35 89 6
768.45 199 20
768.55 354 47
768.65 553 92
768.75 797 159
768.85 1,084 253
768.95 1,416 378
769.05 1,724 536
769.15 1,987 721
769.25 2,268 934
769.35 2,569 1,176
769.45 2,888 1,448
769.55 3,226 1,754
769.65 3,582 2,094
769.75 3,957 2,471
769.85 4,351 2,886
769.95 4,764 3,342
770.05 5,042 3,836
770.15 5,172 4,347
770.25 5,305 4,870
770.35 5,439 5,408
770.45 5,575 5,958
770.55 5,712 6,523
770.65 5,851 7,101
770.75 5,992 7,693
770.85 6,134 8,299
770.95 6,278 8,920
771.05 6,426 9,555
771.15 6,578 10,205
771.25 6,732 10,871
771.35 6,888 11,552
771.45 7,045 12,248
771.55 7,204 12,961
771.65 7,365 13,689
771.75 7,528 14,434
771.85 7,692 15,195
771.95 7,858 15,972
772.05 8,023 16,766
772.15 8,187 17,577
772.25 8,353 18,404
772.35 8,520 19,247
772.45 8,689 20,108
772.55 8,860 20,985
772.65 9,032 21,880
772.75 9,206 22,792
772.85 9,382 23,721
772.95 9,559 24,668
773.05 9,737 25,633
773.15 9,916 26,616

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

773.25 10,097 27,616
773.35 10,280 28,635
773.45 10,464 29,672
773.55 10,650 30,728
773.65 10,838 31,802
773.75 11,027 32,896
773.85 11,218 34,008
773.95 11,410 35,139
774.05 11,605 36,290
774.15 11,804 37,460
774.25 12,003 38,651
774.35 12,205 39,861
774.45 12,408 41,092
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Summary for Link O: Outlet

Inflow Area = 1.710 ac, 69.59% Impervious,  Inflow Depth = 3.00"    for  10-Year 24 hour event
Inflow = 1.37 cfs @ 12.28 hrs,  Volume= 0.428 af
Primary = 1.37 cfs @ 12.28 hrs,  Volume= 0.428 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs

Link O: Outlet

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Link O: Outlet

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.40 0.00 0.00 0.00
0.80 0.00 0.00 0.00
1.20 0.00 0.00 0.00
1.60 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.40 0.00 0.00 0.00
2.80 0.00 0.00 0.00
3.20 0.00 0.00 0.00
3.60 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.40 0.00 0.00 0.00
4.80 0.00 0.00 0.00
5.20 0.01 0.00 0.01
5.60 0.01 0.00 0.01
6.00 0.02 0.00 0.02
6.40 0.02 0.00 0.02
6.80 0.03 0.00 0.03
7.20 0.04 0.00 0.04
7.60 0.04 0.00 0.04
8.00 0.05 0.00 0.05
8.40 0.06 0.00 0.06
8.80 0.08 0.00 0.08
9.20 0.10 0.00 0.10
9.60 0.11 0.00 0.11

10.00 0.14 0.00 0.14
10.40 0.18 0.00 0.18
10.80 0.24 0.00 0.24
11.20 0.33 0.00 0.33
11.60 0.50 0.00 0.50
12.00 1.18 0.00 1.18
12.40 1.36 0.00 1.36
12.80 1.31 0.00 1.31
13.20 1.23 0.00 1.23
13.60 1.13 0.00 1.13
14.00 1.00 0.00 1.00
14.40 0.82 0.00 0.82
14.80 0.44 0.00 0.44
15.20 0.20 0.00 0.20
15.60 0.18 0.00 0.18
16.00 0.16 0.00 0.16
16.40 0.15 0.00 0.15
16.80 0.14 0.00 0.14
17.20 0.14 0.00 0.14
17.60 0.13 0.00 0.13
18.00 0.12 0.00 0.12
18.40 0.12 0.00 0.12
18.80 0.11 0.00 0.11
19.20 0.10 0.00 0.10
19.60 0.10 0.00 0.10
20.00 0.09 0.00 0.09

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

20.40 0.09 0.00 0.09
20.80 0.08 0.00 0.08
21.20 0.08 0.00 0.08
21.60 0.08 0.00 0.08
22.00 0.08 0.00 0.08
22.40 0.08 0.00 0.08
22.80 0.08 0.00 0.08
23.20 0.08 0.00 0.08
23.60 0.08 0.00 0.08
24.00 0.07 0.00 0.07
24.40 0.00 0.00 0.00
24.80 0.00 0.00 0.00
25.20 0.00 0.00 0.00
25.60 0.00 0.00 0.00
26.00 0.00 0.00 0.00
26.40 0.00 0.00 0.00
26.80 0.00 0.00 0.00
27.20 0.00 0.00 0.00
27.60 0.00 0.00 0.00
28.00 0.00 0.00 0.00
28.40 0.00 0.00 0.00
28.80 0.00 0.00 0.00
29.20 0.00 0.00 0.00
29.60 0.00 0.00 0.00
30.00 0.00 0.00 0.00
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Time span=0.00-30.00 hrs, dt=0.02 hrs, 1501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=1.710 ac   69.59% Impervious   Runoff Depth=3.65"Subcatchment S-1: Detained Area
   Tc=10.0 min   CN=90   Runoff=12.92 cfs  0.521 af

Peak Elev=771.27'  Storage=11,020 cf   Inflow=12.92 cfs  0.521 afPond 1P: Dry Detention
   Outflow=2.97 cfs  0.521 af

   Inflow=2.97 cfs  0.521 afLink O: Outlet
   Primary=2.97 cfs  0.521 af

Total Runoff Area = 1.710 ac   Runoff Volume = 0.521 af   Average Runoff Depth = 3.65"
30.41% Pervious = 0.520 ac     69.59% Impervious = 1.190 ac
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Summary for Subcatchment S-1: Detained Area

Runoff = 12.92 cfs @ 3.01 hrs,  Volume= 0.521 af,  Depth= 3.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Type II  6-hr  100-Year 6 hour Rainfall=4.77"

Area (ac) CN Description

0.470 74 >75% Grass cover, Good, HSG C
0.050 61 >75% Grass cover, Good, HSG B
1.190 98 Paved parking, HSG C

1.710 90 Weighted Average
0.520 30.41% Pervious Area
1.190 69.59% Impervious Area

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

10.0 Direct Entry, Prelim

Subcatchment S-1: Detained Area

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Hydrograph for Subcatchment S-1: Detained Area

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.40 0.09 0.00 0.00
0.80 0.18 0.00 0.00
1.20 0.29 0.00 0.02
1.60 0.42 0.03 0.13
2.00 0.59 0.09 0.29
2.40 0.84 0.22 0.59
2.80 1.92 1.02 4.07
3.20 3.72 2.66 3.60
3.60 4.03 2.94 1.11
4.00 4.22 3.13 0.76
4.40 4.37 3.27 0.60
4.80 4.49 3.39 0.49
5.20 4.59 3.48 0.41
5.60 4.69 3.57 0.38
6.00 4.77 3.65 0.35
6.40 4.77 3.65 0.00
6.80 4.77 3.65 0.00
7.20 4.77 3.65 0.00
7.60 4.77 3.65 0.00
8.00 4.77 3.65 0.00
8.40 4.77 3.65 0.00
8.80 4.77 3.65 0.00
9.20 4.77 3.65 0.00
9.60 4.77 3.65 0.00

10.00 4.77 3.65 0.00
10.40 4.77 3.65 0.00
10.80 4.77 3.65 0.00
11.20 4.77 3.65 0.00
11.60 4.77 3.65 0.00
12.00 4.77 3.65 0.00
12.40 4.77 3.65 0.00
12.80 4.77 3.65 0.00
13.20 4.77 3.65 0.00
13.60 4.77 3.65 0.00
14.00 4.77 3.65 0.00
14.40 4.77 3.65 0.00
14.80 4.77 3.65 0.00
15.20 4.77 3.65 0.00
15.60 4.77 3.65 0.00
16.00 4.77 3.65 0.00
16.40 4.77 3.65 0.00
16.80 4.77 3.65 0.00
17.20 4.77 3.65 0.00
17.60 4.77 3.65 0.00
18.00 4.77 3.65 0.00
18.40 4.77 3.65 0.00
18.80 4.77 3.65 0.00
19.20 4.77 3.65 0.00
19.60 4.77 3.65 0.00
20.00 4.77 3.65 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

20.40 4.77 3.65 0.00
20.80 4.77 3.65 0.00
21.20 4.77 3.65 0.00
21.60 4.77 3.65 0.00
22.00 4.77 3.65 0.00
22.40 4.77 3.65 0.00
22.80 4.77 3.65 0.00
23.20 4.77 3.65 0.00
23.60 4.77 3.65 0.00
24.00 4.77 3.65 0.00
24.40 4.77 3.65 0.00
24.80 4.77 3.65 0.00
25.20 4.77 3.65 0.00
25.60 4.77 3.65 0.00
26.00 4.77 3.65 0.00
26.40 4.77 3.65 0.00
26.80 4.77 3.65 0.00
27.20 4.77 3.65 0.00
27.60 4.77 3.65 0.00
28.00 4.77 3.65 0.00
28.40 4.77 3.65 0.00
28.80 4.77 3.65 0.00
29.20 4.77 3.65 0.00
29.60 4.77 3.65 0.00
30.00 4.77 3.65 0.00
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Summary for Pond 1P: Dry Detention

Inflow Area = 1.710 ac, 69.59% Impervious,  Inflow Depth = 3.65"    for  100-Year 6 hour event
Inflow = 12.92 cfs @ 3.01 hrs,  Volume= 0.521 af
Outflow = 2.97 cfs @ 3.23 hrs,  Volume= 0.521 af,  Atten= 77%,  Lag= 13.2 min
Primary = 2.97 cfs @ 3.23 hrs,  Volume= 0.521 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs
Peak Elev= 771.27' @ 3.23 hrs   Surf.Area= 6,766 sf   Storage= 11,020 cf

Plug-Flow detention time= 63.3 min calculated for 0.520 af (100% of inflow)
Center-of-Mass det. time= 63.3 min ( 263.0 - 199.7 )

Volume Invert Avail.Storage Storage Description

#1 768.15' 41,092 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

768.15 0 0.0 0 0 0
769.00 1,599 162.0 453 453 2,090
770.00 4,977 321.0 3,132 3,585 8,206
771.00 6,351 368.0 5,650 9,235 10,806
772.00 7,942 399.0 7,132 16,367 12,736
773.00 9,648 425.0 8,781 25,148 14,490
774.00 11,507 454.0 10,564 35,712 16,566
774.45 12,408 468.0 5,380 41,092 17,614

Device Routing     Invert Outlet Devices

#1 Primary 768.15' 15.0"  Round Culvert   
L= 100.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 768.15' / 767.85'   S= 0.0030 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.23 sf   

#2 Device 1 768.15' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 771.05' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=2.95 cfs @ 3.23 hrs  HW=771.27'   (Free Discharge)
1=Culvert  (Passes 2.95 cfs of 7.77 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.60 cfs @ 8.16 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 1.35 cfs @ 1.54 fps)
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Pond 1P: Dry Detention

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Pond 1P: Dry Detention

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 768.15 0.00
1.00 0.00 0 768.15 0.00
2.00 0.29 27 768.48 0.27
3.00 12.79 6,236 770.50 1.37
4.00 0.76 9,056 770.97 1.52
5.00 0.45 5,959 770.45 1.35
6.00 0.35 2,860 769.84 1.14
7.00 0.00 1 768.24 0.03
8.00 0.00 0 768.15 0.00
9.00 0.00 0 768.15 0.00

10.00 0.00 0 768.15 0.00
11.00 0.00 0 768.15 0.00
12.00 0.00 0 768.15 0.00
13.00 0.00 0 768.15 0.00
14.00 0.00 0 768.15 0.00
15.00 0.00 0 768.15 0.00
16.00 0.00 0 768.15 0.00
17.00 0.00 0 768.15 0.00
18.00 0.00 0 768.15 0.00
19.00 0.00 0 768.15 0.00
20.00 0.00 0 768.15 0.00
21.00 0.00 0 768.15 0.00
22.00 0.00 0 768.15 0.00
23.00 0.00 0 768.15 0.00
24.00 0.00 0 768.15 0.00
25.00 0.00 0 768.15 0.00
26.00 0.00 0 768.15 0.00
27.00 0.00 0 768.15 0.00
28.00 0.00 0 768.15 0.00
29.00 0.00 0 768.15 0.00
30.00 0.00 0 768.15 0.00
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Stage-Area-Storage for Pond 1P: Dry Detention

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

768.15 0 0
768.25 22 1
768.35 89 6
768.45 199 20
768.55 354 47
768.65 553 92
768.75 797 159
768.85 1,084 253
768.95 1,416 378
769.05 1,724 536
769.15 1,987 721
769.25 2,268 934
769.35 2,569 1,176
769.45 2,888 1,448
769.55 3,226 1,754
769.65 3,582 2,094
769.75 3,957 2,471
769.85 4,351 2,886
769.95 4,764 3,342
770.05 5,042 3,836
770.15 5,172 4,347
770.25 5,305 4,870
770.35 5,439 5,408
770.45 5,575 5,958
770.55 5,712 6,523
770.65 5,851 7,101
770.75 5,992 7,693
770.85 6,134 8,299
770.95 6,278 8,920
771.05 6,426 9,555
771.15 6,578 10,205
771.25 6,732 10,871
771.35 6,888 11,552
771.45 7,045 12,248
771.55 7,204 12,961
771.65 7,365 13,689
771.75 7,528 14,434
771.85 7,692 15,195
771.95 7,858 15,972
772.05 8,023 16,766
772.15 8,187 17,577
772.25 8,353 18,404
772.35 8,520 19,247
772.45 8,689 20,108
772.55 8,860 20,985
772.65 9,032 21,880
772.75 9,206 22,792
772.85 9,382 23,721
772.95 9,559 24,668
773.05 9,737 25,633
773.15 9,916 26,616

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

773.25 10,097 27,616
773.35 10,280 28,635
773.45 10,464 29,672
773.55 10,650 30,728
773.65 10,838 31,802
773.75 11,027 32,896
773.85 11,218 34,008
773.95 11,410 35,139
774.05 11,605 36,290
774.15 11,804 37,460
774.25 12,003 38,651
774.35 12,205 39,861
774.45 12,408 41,092
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Summary for Link O: Outlet

Inflow Area = 1.710 ac, 69.59% Impervious,  Inflow Depth = 3.65"    for  100-Year 6 hour event
Inflow = 2.97 cfs @ 3.23 hrs,  Volume= 0.521 af
Primary = 2.97 cfs @ 3.23 hrs,  Volume= 0.521 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.02 hrs

Link O: Outlet

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Link O: Outlet

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.40 0.00 0.00 0.00
0.80 0.00 0.00 0.00
1.20 0.02 0.00 0.02
1.60 0.12 0.00 0.12
2.00 0.27 0.00 0.27
2.40 0.49 0.00 0.49
2.80 0.93 0.00 0.93
3.20 2.92 0.00 2.92
3.60 1.87 0.00 1.87
4.00 1.52 0.00 1.52
4.40 1.46 0.00 1.46
4.80 1.39 0.00 1.39
5.20 1.31 0.00 1.31
5.60 1.23 0.00 1.23
6.00 1.14 0.00 1.14
6.40 0.98 0.00 0.98
6.80 0.66 0.00 0.66
7.20 0.00 0.00 0.00
7.60 0.00 0.00 0.00
8.00 0.00 0.00 0.00
8.40 0.00 0.00 0.00
8.80 0.00 0.00 0.00
9.20 0.00 0.00 0.00
9.60 0.00 0.00 0.00

10.00 0.00 0.00 0.00
10.40 0.00 0.00 0.00
10.80 0.00 0.00 0.00
11.20 0.00 0.00 0.00
11.60 0.00 0.00 0.00
12.00 0.00 0.00 0.00
12.40 0.00 0.00 0.00
12.80 0.00 0.00 0.00
13.20 0.00 0.00 0.00
13.60 0.00 0.00 0.00
14.00 0.00 0.00 0.00
14.40 0.00 0.00 0.00
14.80 0.00 0.00 0.00
15.20 0.00 0.00 0.00
15.60 0.00 0.00 0.00
16.00 0.00 0.00 0.00
16.40 0.00 0.00 0.00
16.80 0.00 0.00 0.00
17.20 0.00 0.00 0.00
17.60 0.00 0.00 0.00
18.00 0.00 0.00 0.00
18.40 0.00 0.00 0.00
18.80 0.00 0.00 0.00
19.20 0.00 0.00 0.00
19.60 0.00 0.00 0.00
20.00 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

20.40 0.00 0.00 0.00
20.80 0.00 0.00 0.00
21.20 0.00 0.00 0.00
21.60 0.00 0.00 0.00
22.00 0.00 0.00 0.00
22.40 0.00 0.00 0.00
22.80 0.00 0.00 0.00
23.20 0.00 0.00 0.00
23.60 0.00 0.00 0.00
24.00 0.00 0.00 0.00
24.40 0.00 0.00 0.00
24.80 0.00 0.00 0.00
25.20 0.00 0.00 0.00
25.60 0.00 0.00 0.00
26.00 0.00 0.00 0.00
26.40 0.00 0.00 0.00
26.80 0.00 0.00 0.00
27.20 0.00 0.00 0.00
27.60 0.00 0.00 0.00
28.00 0.00 0.00 0.00
28.40 0.00 0.00 0.00
28.80 0.00 0.00 0.00
29.20 0.00 0.00 0.00
29.60 0.00 0.00 0.00
30.00 0.00 0.00 0.00
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Events for Subcatchment S-1: Detained Area

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

10-Year 24 hour 4.09 7.59 0.428 3.00

100-Year 6 hour 4.77 12.92 0.521 3.65



Franklin Animal Clinic
Multi-Event TablesProposed Conditions
  Printed  10/6/2021Prepared by Cripe

Page 26HydroCAD® 10.10-4b  s/n 11639  © 2020 HydroCAD Software Solutions LLC

Events for Pond 1P: Dry Detention

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

Storage

(cubic-feet)

10-Year 24 hour 7.59 1.37 770.49 6,203

100-Year 6 hour 12.92 2.97 771.27 11,020
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Events for Link O: Outlet

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

10-Year 24 hour 1.37 1.37 0.00

100-Year 6 hour 2.97 2.97 0.00
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Spillway Calculations 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Oct 5 2021

<Name>

Trapezoidal Weir
Crest =  Sharp
Bottom Length (ft) =  30.00
Total Depth (ft) =  2.30
Side Slope (z:1) =  3.00

Calculations
Weir Coeff. Cw =  3.10
Compute by: Known Q
Known Q (cfs) =  14.53

Highlighted
Depth (ft) =  0.29
Q (cfs) =  14.53
Area (sqft) =  8.95
Velocity (ft/s) =  1.62
Top Width (ft) =  31.74

0 5 10 15 20 25 30 35 40 45 50 55 60

Depth (ft) Depth (ft)<Name>

-1.00 -1.00

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

Length (ft)
Weir W.S.



 

 
 
 
 
 
 

 
 

Appendix E 
 
 

Animal House Drainage Report, May 
2006 
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2019 Revised Storm Water Standards Design and Construction Specifications 
Manual 
http://www.indy.gov/eGov/City/DPW/Business/Specs/Pages/UpdatedStormWaterManua
l.aspx  
 

Soil map and Classification    
 http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm 
 
Flood Insurance Rate Map  
https://msc.fema.gov/portal/search?AddressQuery=hamilton%20county%2C%20indiana
?AddressQuery=hamilton%20county%2C%20indiana#searchresultsanchor 
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