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1.0. Project Summary 
 
Project Name:   Cold Summit - Franklin 
Location:   SEC Graham Road & Earlywood Drive, Franklin, IN 46131 
Report Type:  Drainage Report 
Reviewing Agency:  City of Franklin & Johnson County Surveyor’s Office 
Storm Sewer Sizing:  Rational Method – Hydraflow 
Detention Basin Sizing: SCS Method – Interconnected Channel and Pond Routing (ICPR) 
Stormwater Quality: Wet Pond & Extended Dry Detention Basins 
Design Standards: City of Franklin – Subdivision Control Ordinance – July 2013 
 

2.0. Introduction 
 
Kimley-Horn and Associates, Inc. has been retained by Cold Summit Development to prepare construction 
documents and provide civil engineering services for the “Cold Summit - Franklin” project, a speculative 
proposed cold storage warehousing building located at the southeast corner of Graham Road & 
Earlywood Drive in Franklin, IN 46131. In the existing condition, the project site is an undeveloped 
agricultural field. 
 
This project includes the construction of a ±356,500 sf cold storage warehouse with associated loading 
docks, truck courts, and automobile and truck parking areas in addition to a public road extension of 
Graham Road from the southeast corner of the project site up to the northeast corner where it will arc 
into Earlywood Drive. 
 
This drainage report documents the hydrologic and hydraulic calculations used to design the overall 
drainage network of the proposed onsite wet pond, extended dry detention basins (EDDB), and storm 
sewers that will serve the development. The onsite wet pond will ultimately discharge to an existing box 
culvert that crosses under Graham Road on the south side of the site that discharges to the south to 
Youngs Creek.  
 

3.0. Existing Conditions 
 
The property encompassed within the site is zoned “Industrial, Business Development” (IBD) and is 
predominately used for row crop agricultural farming in the existing condition. In the existing conditions 
the site is divided into three drainage areas: DA-1, DA-2, and DA-3. DA- 1 drains to the southeast corner 
of the site where runoff is conveyed under Graham Road through an existing box culvert that releases to 
the south to Young’s Creek.  DA-2 drains to the southwest where a 12” culvert conveys runoff under 
Graham Rd to the southwest where it eventually drains to Young’s Creek.  Lastly, DA-3 on the northwest 
corner of the site, drains to the west towards a row of single family homes that reside on the west side of 
the site. 
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Through conversations with the Johnson County Surveyor’s Office, there are believed to be private field 
tiles that convey subsurface flow from the west side of the site to the south.  These unidentified existing 
tiles may collect runoff from DA-3 and route flow to the southeast corner of the site where the existing 
box culvert under Graham Road resides. 
 
The Vandivier-Paulish Regulated Drainage Tile, and its associated 150’ legal drain easement, currently 
runs through the eastern portion of the side in a north to south direction.  This legal drain tile originates 
on the subject property and conveys infiltrated runoff from the south to the south to the upstream end 
of the existing box culvert under Graham Road.  The design team met with the Johnson County Surveyor 
on August 23, 2022 to discuss this project.  Mr. Cantwell advised Cold Summit Development that the 
regulated tile and its associated 150’ legal drainage easement be vacated through the property.  A 
subsequent petition was formally filed by Cold Summit Development on September 28, 2022 and a 
Drainage Board hearing date has been set for December 6, 2022. 
 
The Johnson Industrial Park (Park) resides to the east of the project site.  Drainage from the adjacent Park 
and areas north of Earlywood Drive is conveyed through onsite swales and culverts to an existing wet 
detention pond located on the southwest corner of the Park, which releases to the south and eventually 
connects to the upstream side of the existing box culvert that crosses under Graham Road at the southeast 
corner of the project site.  Excerpts from the Park Drainage Report, obtained from the City of Franklin, 
have been included in Appendix H for reference.  Aerial imagery suggests that in the existing condition, 
the wet detention pond tops its banks and sheet flows in a southwestern direction across the southeast 
corner of the project site on route to the existing box culvert under Graham Road. 
 
Refer to Appendix D for the Existing Drainage Area Map based on collected topographic survey. Refer to 
Appendix A for an aerial photograph of the site, which supports the land use and general drainage 
patterns. 

 
FEMA 
According to FEMA Flood Insurance Rate Map 18081C0143E dated January 29, 2021 (Appendix B), the 
entirety of the developed site resides within “Zone X” which corresponds to areas determined to be 
outside of the 0.2% annual chance floodplain.  
 
Soil Characteristics 
Per the United States Geological Survey’s (USGS) Natural Resources Conservation Service (NRCS) Web Soil 
Survey, site soils are predominately Brookston silty clay loam, 0 to 2 percent slopes (Br), Crosby silt loam, 
New Castle Till Plain, 0 to 2 percent slopes (CrA), and Miami silt loam, 6 to 12 percent slopes, eroded 
(MnC2). The existing site is 30.6% Soil Group B and 69.4% Soil Group C. Refer to Appendix C for the NRCS 
Web Soil Survey. 
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4.0. Proposed Conditions 
 
Cold Summit 
This project encompasses the construction of an approximate ±356,500 SF speculative cold storage 
warehouse building on an approximate 35.93-acre property. Refer to the Proposed Drainage Area Map 
and the Catchment Area Map in Appendix D for onsite watersheds within the site.  Refer to the Drainage 
Area and Inlet Capacity calculations in Appendix F for detailed Rational Method Composite C calculations 
for each onsite watershed. Onsite storm sewer sizing can be found in the Hydraflow Results in Appendix 
G. 
 
Runoff from the developed site will drain via sheet flow into onsite storm structures and swales, which 
will convey runoff to Extended Dry Detention Basin (EDDB) 1, EDDB 2, and/or Wet Pond 1.  EDDB 1 is 
located on the northeast corner of the site and discharges to the south to EDDB 2, which resides on the 
eastern side of the site, which discharges to Wet Pond 1 on the south side of the site.  Wet Pond 1 
discharges southward through an outlet control structure which releases to the upstream end of the 
existing box culvert that crosses under Graham Road.  Per the City of Franklin – Subdivision Control 
Ordinance – July 2013 (Drainage Manual), the allowable release rate for developed sites is 0.1 cfs/ac for 
the 10yr-24hr storm and 0.3 cfs/ac for the 100yr-24hr storm (SCS Method).  In the proposed condition, 
approximately 31.33 acres will be routed to Wet Pond 1.  Refer to the table below for allowable discharge 
rates for the site. 
 
ICPR was used as the pond modeling software for this project to size the proposed detention pond system 
and interconnected culverts.  Refer to Appendix F for data input and results from the ICPR model. See 
below for a summary of the results.  

 

Allowable 10-Yr Release Rate (cfs) 3.17 cfs 

Allowable 100-Yr Release Rate (cfs) 9.40 cfs 

Proposed 10-Yr Release Rate (cfs) 2.42 cfs 

Proposed 100-Yr Release Rate (cfs) 7.04 cfs 

 
Note: City of Franklin Drainage Manual (Chapter 6, Page 3, B.1) allows a 0.1 cfs/acre release in the post developed 10-yr critical storm return 

period and 0.3 cfs/acre release in the post developed 100-yr critical storm 

 
WET POND 1 

Normal Pool Elevation 754.00 

Top of Bank Elevation 761.00 

Spillway Weir Elevation 758.00 

10-YR Water Surface Elevation 756.84 

100-YR Water Surface Elevation 757.78 
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EDDB 1 

8” Perforated HDPE Underdrain Inv 754.33 

Bottom 756.00 

Top of Bank 760.00 

10-YR Water Surface Elevation 756.84 

100-YR Water Surface Elevation 757.78 
 
 

EDDB 2 

8” Perforated HDPE Underdrain Inv 754.33 

Bottom 756.00 

Top of Bank 760.00 

10-YR Water Surface Elevation 758.23 

100-YR Water Surface Elevation 759.05 

 
Stormwater Quality 
According to the City of Franklin Subdivision Standards, “The developer shall be required to provide a 
water quality detention system that is designed to detain, for over 24 hours after peak run-off from a 
24-hour storm, at least 20% of the run-off from either a 1-1/4-inch storm or 1/2 inch of direct runoff, 
whichever is greater.” With this condition, it is required that Wet Pond 1 have a water quality design 
volume of nearly ~28,000 CF which matches the available volume for water quality storage, meeting the 
requirement. Refer to Appendix E for water quality calculations. 

 
Emergency Overflow Weir 
An emergency overflow weir has been proposed on the east side of Wet Pond 1 on the southeast corner 
of the site.  The weir width and depth provide adequate capacity to convey 125% of the peak inflow into 
the Pond.  Refer to Appendix E for emergency overflow weir calculations.  
 
Box Culvert 
Due to the proposed roadway work, it was necessary to design a box culvert to provide a drainage path 
from the existing box culvert on the south side of the site to the existing wet pond within the Johnson 
Industrial Park (Park) residing to the east. Refer to Appendix E for HY-8 calculations. 
 
Conclusions 
The proposed drainage design for this project has been designed to meet the intent of the City of 
Franklin Subdivision Control Ordinance. No adverse impacts are anticipated to affect any adjacent or 
downstream properties. 
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Appendix A: Aerial Photography 
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Appendix B: FEMA Firmette 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Br Brookston silty clay 
loam, 0 to 2 percent 
slopes

B/D 14.0 30.6%

CrA Crosby silt loam, fine-
loamy subsoil, 0 to 2 
percent slopes

C/D 31.6 69.3%

MnC2 Miami silt loam, 6 to 12 
percent slopes, 
eroded

C 0.0 0.1%

Totals for Area of Interest 45.5 100.0%

Hydrologic Soil Group—Johnson County, Indiana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/4/2022
Page 3 of 4



Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Johnson County, Indiana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/4/2022
Page 4 of 4
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Appendix E: Existing and Proposed 
Drainage Calculations 

 
  



PROJECT:
BY:
DATE:

TIME OF CONCENTRATION CALCULATION
PRE-PROJECT WATERSHED CONDITIONS
TR-55 Methodology

SHEET FLOW SHALLOW CONCENTRATED FLOW OPEN CHANNEL FLOW TOTAL

Tc = (0.007(nL)^0.8)/(P2^0.5)(s^0.4) Tc = L / 60*V Tc = L / 60*V
2-year/24-hr Rainfall Depth (in.) = 2.91 V = (1.49/n)*R^(2/3)*s^(1/2)

Basin Length Elev1 Elev2 Slope Manning's Tc1 Length Elev2 Elev3 Slope Condition Vavg Tc2 Length Manning's Area Perimeter Radius Elev3 Elev4 Slope Vavg Tc3 TcTOTAL *

(ft) (ft/ft) "n" (min) (ft) (ft/ft) TR-55 Fig. 3-1 (ft/s) (min) (ft) "n" (ft^2) (ft) (ft) (ft/ft) (ft/s) (min) (min)
Existing

DA-Offsite 100 798.2 793.5 0.0475 0.170 8.0 4192 793.480 763.000 0.007 Unpaved 1.38 50.8 1432 0.045 13 30.30 2.24 763.0 756.5 0.0045 3.82 6.24 65.1

13
30.30
2.24
29
4
3
5
4

Hydraulic Depth, D = 
Slope, Z = 

Bottom Width, b = 
Depth, y =

Cold Summit
NPK

11/3/2022

Trapezoidal #1
Area, A = 

Wetted Perimeter, P = 
Hydraulic Radius, R = 

Top Width, T = 

K:\IND_LDEV\170350000_Cold-Summit_Franklin_IN\2 Design\Drainage\Drainage Report Rev_0\Drainage Calculations\170350000_Master Storm Design.xlsx



PROJECT:
BY:
DATE:

Hydrologic Group %
A 0.0%
B 30.6%
C 69.4%
D 0.0%

Total 100.0%

Soil Group Weighted 

C Actual Soil Group
Next Less Impervious 

Soil Group

Agricultural Row Crop - Straight Row Good 0.30 83 88

Fully Developed Open Space
Good Condition (>75% 

Cover)
0.30 70 78

Fully Developed Impervious Paved 0.85 98 98

Fully Developed Urban District
Commercial (85% 

Impervious) 0.79 93 95

Water Pond or Lake - 1.00 100 100

Weighted CN Weighted CN
Row Crop - Straight Row 

- Good
Open Space - Good 

Condition (>75% Cover)
Impervious - Paved

Commercial District 
(85% Impervious) Water Total Actual Soil Group

Next Less Impervious 
Soil Group

DA-1 26.68 0.00 0.20 0 0.00 26.88 83 88
DA-2 3.32 0.00 0.21 0 0.00 3.53 84 89
DA-3 5.45 0.00 0.11 0 0.00 5.56 83 88

DA - Offsite 146.61 25.00 1.00 35.00 0.00 207.61 83 88

Soil Group Weighted CN

EXISTING BASINS

COLD SUMMIT
NPK

11/3/2022

Site Soil

Cover Type Condition

Area (ac)



PROJECT:
BY:
DATE:

Hydrologic Group %
A 0.0%
B 30.6%
C 69.4%
D 0.0%

Total 100.0%

Soil Group Weighted 

C Actual Soil Group
Next Less Impervious 

Soil Group

Agricultural Row Crop - Straight Row Good 0.30 83 88

Fully Developed Open Space
Good Condition (>75% 

Cover)
0.30 70 78

Fully Developed Impervious Paved 0.85 98 98

Water Pond or Lake - 1.00 100 100

Weighted CN Weighted CN

Row Crop - Straight Row 
- Good

Open Space - Good 
Condition (>75% Cover)

Impervious - Paved Water Total Actual Soil Group
Next Less Impervious 

Soil Group

DA-1 0.00 4.78 12.04 1.76 18.58 91 93
DA-2 0.00 1.61 1.37 0.00 2.98 83 87
DA-3 0.00 2.81 6.96 0.00 9.77 90 92

Soil Group Weighted CN

PROPOSED BASINS

COLD SUMMIT
NPK

11/3/2022

Site Soil

Cover Type Condition

Area (ac)



170350000
COLD SUMMIT

DATE: 11/3/2022

Pervious 0.30
D2 0.68 0.57 0.11 0.76 0.52
D3 0.48 0.45 0.03 0.81 0.39
D4 0.49 0.45 0.04 0.80 0.39
D5 0.49 0.45 0.04 0.81 0.40
D6 0.48 0.45 0.03 0.81 0.39
D7 0.46 0.43 0.03 0.81 0.37
D8 0.19 0.10 0.09 0.59 0.11

D14 0.45 0.45 0.00 0.85 0.38
D15 0.45 0.45 0.00 0.85 0.38
D16 0.45 0.42 0.03 0.81 0.36
D17 0.18 0.14 0.04 0.73 0.13

Notes

Runoff Coefficients:

Asphalt/       
Concrete/      

Roof
0.85

PROPOSED CONDITIONS ONSITE DRAINAGE AREA CALCULATIONS

Drainage 
Area

Total Area 
(ac)

Impervious 
Area
(ac)

Pervious Area
(ac)

Rational 
Coefficient

Area * C



170350000
COLD SUMMIT

DATE: 11/3/2022

Structure 
ID

Tributary 
Area
A (ac)

C
10-YR Peak 
Discharge 

(cfs)

100-YR Peak 
Discharge (cfs)

Grate

Max 
Ponding 
Depth
H (ft)

Entrance 
Grate Area

A (sf)

Entrance 
Loss 

Coefficient
C

Entrance 
Perimeter

P (ft)

Grate 
Capacity
Q (cfs)

50% 
Clogged 

(cfs)

D2 0.68 0.76 3.74 5.10 R-3455-C 0.50 2.60 0.61 10.00 8.85 4.4
D3 0.48 0.81 2.81 3.84 R-3455-C 0.50 2.60 0.61 10.00 8.85 4.4
D4 0.49 0.80 2.83 3.86 R-3455-C 0.50 2.60 0.61 10.00 8.85 4.4
D5 0.49 0.81 2.86 3.90 R-3455-C 0.50 2.60 0.61 10.00 8.85 4.4
D6 0.48 0.81 2.81 3.84 R-3455-C 0.50 2.60 0.61 10.00 8.85 4.4
D7 0.46 0.81 2.70 3.68 R-3455-C 0.50 2.60 0.61 10.00 8.85 4.4
D8 0.19 0.59 0.81 1.11 R-3287-15 0.50 3.20 0.61 7.50 8.75 4.4

D14 0.45 0.85 2.76 3.77 R-3455-C 0.50 2.60 0.61 10.00 8.85 4.4
D15 0.45 0.85 2.76 3.77 R-3455-C 0.50 2.60 0.61 10.00 8.85 4.4
D16 0.45 0.81 2.63 3.59 R-3455-C 0.50 2.60 0.61 10.00 8.85 4.4
D17 0.18 0.73 0.95 1.29 R-3287-15 0.50 3.20 0.61 7.50 8.75 4.4

Notes
1) Runoff = CIA
2) Assumed a 5 min inlet Time of Concentration

Intensity 10-yr = 7.22 in/hr
Intensity 100-yr = 9.85 in/hr

3) Grate Capacity
Lesser of Q=3.3*P*H3/2 & Q=0.6*A*(2*32.2*H)1/2

Open Area* (sf)
Entrance 

Perimeter* 
(ft)

4) MH CURB Neenah R-3287-15 3.20 7.50
MH CURB Neenah R-3287-10V 2.10 5.50
MH RECT Neenah R-3455-C 2.60 10.00
MH CURB Neenah R-3010 1.00 4.60
MH BEEHIVE Neenah R-4342 2.00 6.00
MH BEEHIVE Neenah R-4215-C 3.30 11.30

Concrete End Section CES - -
*Open Area & Entrance Perimeter values obtained from Neenah

INLET CAPACITY CALCULATIONS



170350000
Cold Summit

DATE: 11/3/2022

Allowable 10-Yr Release Rate (cfs) 3.13 cfs
Allowable 100-Yr Release Rate (cfs) 9.40 cfs
Proposed 10-Yr Release Rate (cfs) 2.42 cfs

Proposed 100-Yr Release Rate (cfs) 7.04 cfs

Contributing Drainage Areas
Total Area 

(ac)
Impervious Area

(ac)
Pervious Area

(ac)
CN Area * CN

DA-1 18.58 12.04 6.54 93 1729
DA-2 2.98 1.37 1.61 87 260
DA-3 9.77 6.96 2.81 92 901

TOTAL 31.33 20.37 10.96 92 2890

Elevation Area Volume Notes 756.84
754.00 1.76 ac 0.00 af Normal Pool 757.78
759.00 2.61 ac 10.93 af
761.00 3.05 ac 16.58 af Top of Pond

Elevation Area Volume Notes 756.93
756.00 0.19 ac 0.00 af Bottom of DDB 757.81
756.00 0.19 ac 0.00 af Toe of Slope
760.00 0.55 ac 1.47 af Top of DDB

Elevation Area Volume Notes 758.23
756.00 0.38 ac 0.00 af Bottom of DDB 759.05
756.00 0.38 ac 0.00 af Toe of Slope
760.00 0.69 ac 2.14 af Top of DDB

Proposed Detention Calculations

Proposed 100-Yr Allowable Release Rate Calculations

Proposed Curve Number Calculations

Notes

Note: Hancock County Drainage Manual (Chapter 6, Page 4, B.1) allows a 0.1 cfs/acre release in the post developed 10-yr 
critical storm return period and 0.3 cfs/acre release in the post developed 100-yr critical storm

Proposed Detention Volume Calculations

Proposed Detention Volume Calculations

WET POND 1 WET POND 1

100-YR Water Surface Elevation

100-YR Water Surface Elevation

DDB 1 DDB 1
10-YR Water Surface Elevation

10-YR Water Surface Elevation
100-YR Water Surface Elevation

DDB 2 DDB 2
10-YR Water Surface Elevation



Water Quality Summary* 

Total Onsite Developed Area (DA-1, DA-2, DA-3) = 31.33 AC 

Volume from 1.25-inch, 24-HR storm (See Appendix E) = ~140,000 CF 

 20% of that value = ~28,000 CF (Greater of the two) 

0.5-inches of direct runoff: V = (31.33 AC) * (43,560 SF) * (0.5-in) * (1/12-inch) = ~57,000 CF 

 20% of that value = ~11,400 CF  

Water Quality Design Volume = 28,432 CF 

Time of Peak Runoff = 12.0 Hours 

24-HR after Peak Runoff = Hour 36.0 of simulation 

Volume Stored at Hour 36.0 (See Appendix E) = ~28,000 CF 

 

The proposed site meets the water quality requirement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



170008016
MCLC - V1

DATE: 11/3/2022

*Emergency spillway must carry the peak 100  yr flow rate to the pond

121.31 (From ICPR output)
151.64

3.20
151.64
50.00
0.96

758.00
758.96
761.00

*OVERFLOW SPILLWAY WIDTH OF 50 FEET HAS SUFFICIENT CAPACITY TO CARRY 125% OF THE 100 YR FLOW 
RATE

EMERGENCY SPILLWAY CALCULATIONS

Peak inflow to Pond 1 (Proposed Condition)
125% of Peak inflow

Spillway Elev.  =
Overflow Elev. =

Berm Elevation =

Weir Formula→ Q=Cweir*(L)*H3/2

Cweir =
Q =
L =
H =



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 1.00 cfs 

Design Flow: 462.83 cfs 

Maximum Flow: 600.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: Graham Road Culvert 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Culvert 1 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

754.90 1.00 1.00 0.00 1 
756.85 60.90 60.90 0.00 1 
758.05 120.80 120.80 0.00 1 
759.05 180.70 180.70 0.00 1 
759.92 240.60 240.60 0.00 1 
760.73 300.50 300.50 0.00 1 
761.48 360.40 360.40 0.00 1 
762.21 420.30 420.30 0.00 1 
762.73 462.83 462.83 0.00 1 
763.67 540.10 540.10 0.00 1 
764.43 600.00 600.00 0.00 1 
764.51 606.03 606.03 0.00 Overtopping 



Rating Curve Plot for Crossing: Graham Road Culvert 

 

Culvert Data: Culvert 1 

Table 1 - Culvert Summary Table: Culvert 1 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

1.00 
cfs 

1.00 
cfs 

754.90 0.13 0.0* 1-
S2
n 

0.04 0.08 0.0
4 

0.11 2.95 0.75 

60.90 
cfs 

60.90 
cfs 

756.85 2.08 0.70
0 

1-
S2
n 

1.00 1.22 1.0
2 

0.98 7.49 2.53 

120.8
0 cfs 

120.8
0 cfs 

758.05 3.28 1.47
3 

1-
S2
n 

1.58 1.92 1.6
2 

1.33 9.30 3.02 

180.7
0 cfs 

180.7
0 cfs 

759.05 4.28 2.17
9 

1-
S2
n 

2.09 2.51 2.1
6 

1.59 10.4
8 

3.34 



240.6
0 cfs 

240.6
0 cfs 

759.92 5.15 2.86
8 

1-
S2
n 

2.55 3.04 2.6
4 

1.80 11.3
7 

3.60 

300.5
0 cfs 

300.5
0 cfs 

760.73 5.96 3.56
0 

1-
S2
n 

2.99 3.53 3.1
1 

1.98 12.0
9 

3.81 

360.4
0 cfs 

360.4
0 cfs 

761.48 6.71 4.26
6 

1-
S2
n 

3.42 3.98 3.5
4 

2.14 12.7
2 

3.99 

420.3
0 cfs 

420.3
0 cfs 

762.21 7.44 4.99
4 

1-
S2
n 

3.83 4.41 3.9
6 

2.29 13.2
6 

4.14 

462.8
3 cfs 

462.8
3 cfs 

762.73 7.96 5.52
5 

1-
S2
n 

4.11 4.70 4.2
5 

2.38 13.6
1 

4.25 

540.1
0 cfs 

540.1
0 cfs 

763.67 8.90 6.52
8 

5-
S2
n 

4.63 5.21 4.7
6 

2.54 14.1
8 

4.42 

600.0
0 cfs 

600.0
0 cfs 

764.43 9.66 7.34
2 

5-
S2
n 

5.01 5.59 5.1
5 

2.66 14.5
7 

4.53 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 754.77 ft, 

    Outlet Elevation (invert): 754.23 ft 

Culvert Length: 108.00 ft, 

    Culvert Slope: 0.0050 



Culvert Performance Curve Plot: Culvert 1 

 



Water Surface Profile Plot for Culvert: Culvert 1 

 

Site Data - Culvert 1 

Site Data Option: Culvert Invert Data 

Inlet Station: 100.00 ft 

Inlet Elevation: 754.77 ft 

Outlet Station: 208.00 ft 

Outlet Elevation: 754.23 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert 1 

Barrel Shape: Concrete Box 

Barrel Span: 8.00 ft 

Barrel Rise: 8.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 



Barrel Manning's n: 0.0120 

Culvert Type: Straight 

Inlet Configuration: Square Edge (90º) Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Data for Crossing: Graham Road Culvert 

Table 2 - Downstream Channel Rating Curve (Crossing: Graham Road Culvert) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

1.00 754.34 0.11 0.75 0.04 0.42 
60.90 755.21 0.98 2.53 0.31 0.57 
120.80 755.56 1.33 3.02 0.42 0.59 
180.70 755.82 1.59 3.34 0.50 0.61 
240.60 756.03 1.80 3.60 0.56 0.62 
300.50 756.21 1.98 3.81 0.62 0.63 
360.40 756.37 2.14 3.99 0.67 0.64 
420.30 756.52 2.29 4.14 0.71 0.64 
462.83 756.61 2.38 4.25 0.74 0.65 
540.10 756.77 2.54 4.42 0.79 0.65 
600.00 756.89 2.66 4.53 0.83 0.66 

Tailwater Channel Data - Graham Road Culvert 
Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.00 ft 

Side Slope (H:V): 15.00 (_:1) 

Channel Slope: 0.0050 

Channel Manning's n: 0.0300 

Channel Invert Elevation: 754.23 ft 

Roadway Data for Crossing: Graham Road Culvert 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 100.00 ft 

Crest Elevation: 764.51 ft 

Roadway Surface: Paved 

Roadway Top Width: 50.00 ft 



 
 
 
 

Cold Summit - Franklin Page 13 
November 3, 2022 

 

 
 
 
 
 
 

Appendix F: ICPR Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





COLD SUMMIT 1

C:\Users\neil.kippenbrock\Desktop\2022-10-21_Cold Summit\ 11/3/2022 11:23

Simple Basin: DA-1
Scenario: COLD SUMMIT

Node: WET POND
Hydrograph Method: NRCS Unit Hydrograph
Infiltration Method: Curve Number

Time of Concentration: 20.0000 min
Max Allowable Q: 0.00 cfs

Time Shift: 0.0000 hr
Unit Hydrograph: UH484

Peaking Factor: 484.0
Area: 18.5800 ac

Curve Number: 93.0
% Impervious: 0.00

% DCIA: 0.00
% Direct: 0.00

Rainfall Name:

Comment:

Simple Basin Runoff Rate: DA-1 [COLD SUMMIT]



COLD SUMMIT 2

C:\Users\neil.kippenbrock\Desktop\2022-10-21_Cold Summit\ 11/3/2022 11:23

Simple Basin: DA-2
Scenario: COLD SUMMIT

Node: DDB 1
Hydrograph Method: NRCS Unit Hydrograph
Infiltration Method: Curve Number

Time of Concentration: 20.0000 min
Max Allowable Q: 0.00 cfs

Time Shift: 0.0000 hr
Unit Hydrograph: UH484

Peaking Factor: 484.0
Area: 2.9800 ac

Curve Number: 87.0
% Impervious: 0.00

% DCIA: 0.00
% Direct: 0.00

Rainfall Name:

Comment:

Simple Basin Runoff Rate: DA-2 [COLD SUMMIT]



COLD SUMMIT 3

C:\Users\neil.kippenbrock\Desktop\2022-10-21_Cold Summit\ 11/3/2022 11:23

Simple Basin: DA-3
Scenario: COLD SUMMIT

Node: DDB 2
Hydrograph Method: NRCS Unit Hydrograph
Infiltration Method: Curve Number

Time of Concentration: 20.0000 min
Max Allowable Q: 0.00 cfs

Time Shift: 0.0000 hr
Unit Hydrograph: UH484

Peaking Factor: 484.0
Area: 9.7700 ac

Curve Number: 92.0
% Impervious: 0.00

% DCIA: 0.00
% Direct: 0.00

Rainfall Name:

Comment:

Simple Basin Runoff Rate: DA-3 [COLD SUMMIT]



COLD SUMMIT 4

C:\Users\neil.kippenbrock\Desktop\2022-10-21_Cold Summit\ 11/3/2022 11:23

Simple Basin: DA-OFFSITE
Scenario: COLD SUMMIT

Node: EX. OFFSITE WET POND
Hydrograph Method: NRCS Unit Hydrograph
Infiltration Method: Curve Number

Time of Concentration: 65.0000 min
Max Allowable Q: 0.00 cfs

Time Shift: 0.0000 hr
Unit Hydrograph: UH484

Peaking Factor: 484.0
Area: 207.6100 ac

Curve Number: 88.0
% Impervious: 0.00

% DCIA: 0.00
% Direct: 0.00

Rainfall Name:

Comment:

Simple Basin Runoff Rate: DA-OFFSITE [COLD SUMMIT]



COLD SUMMIT 5

C:\Users\neil.kippenbrock\Desktop\2022-10-21_Cold Summit\ 11/3/2022 11:23

Node: DDB 1
Scenario: COLD SUMMIT

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 756.00 ft
Warning Stage: 759.00 ft

Stage [ft] Area [ac] Area [ft2]
756.00 0.1900 8276
760.00 0.5500 23958

Comment: 760 = Top of Bank

Node Stage w/Warning Stage: DDB 1 [COLD SUMMIT]

Node: DDB 2
Scenario: COLD SUMMIT

Type: Stage/Area
Base Flow: 0.00 cfs



COLD SUMMIT 6

C:\Users\neil.kippenbrock\Desktop\2022-10-21_Cold Summit\ 11/3/2022 11:23

Initial Stage: 756.00 ft
Warning Stage: 759.00 ft

Stage [ft] Area [ac] Area [ft2]
756.00 0.3800 16553
760.00 0.6900 30056

Comment: 760 = Top of Bank

Node Stage w/Warning Stage: DDB 2 [COLD SUMMIT]

Node: EX. OFFSITE WET POND
Scenario: COLD SUMMIT

Type: Time/Stage
Base Flow: 0.00 cfs

Initial Stage: 100.00 ft
Warning Stage: 101.00 ft

Boundary Stage:



COLD SUMMIT 7

C:\Users\neil.kippenbrock\Desktop\2022-10-21_Cold Summit\ 11/3/2022 11:23

Year Month Day Hour Stage [ft]
0 0 0 0.0000 100.00
0 0 0 100.0000 100.00

Comment:

Node Stage w/Warning Stage: EX. OFFSITE WET POND [COLD SUMMIT]

Node: PROPOSED OUTFALL
Scenario: COLD SUMMIT

Type: Time/Stage
Base Flow: 0.00 cfs

Initial Stage: 753.91 ft
Warning Stage: 753.91 ft

Boundary Stage:

Year Month Day Hour Stage [ft]
0 0 0 72.0000 753.91



COLD SUMMIT 8

C:\Users\neil.kippenbrock\Desktop\2022-10-21_Cold Summit\ 11/3/2022 11:23

Comment:

Node Stage w/Warning Stage: PROPOSED OUTFALL [COLD SUMMIT]

Node: WET POND
Scenario: COLD SUMMIT

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 754.00 ft
Warning Stage: 758.00 ft

Stage [ft] Area [ac] Area [ft2]
754.00 1.7600 76666
759.00 2.6100 113692
761.00 3.0500 132858

Comment: Overflow Weir: 758.00
TOP: 761.00
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Node Stage w/Warning Stage: WET POND [COLD SUMMIT]

Drop Structure Link: DDB 1 - WET POND
Scenario: COLD SUMMIT

From Node: DDB 1
To Node: WET POND

Link Count: 1
Flow Direction: Both

Solution: Combine
Increments: 0
Pipe Count: 1

Damping: 0.0000 ft
Length: 164.00 ft

FHWA Code: 1
Entr Loss Coef: 0.50
Exit Loss Coef: 1.00

Bend Loss Coef: 0.00
Bend Location: 0.00 dec
Energy Switch: Energy

Upstream Pipe Downstream Pipe
Invert: 754.20 ft Invert: 754.00 ft

Manning's N: 0.0130 Manning's N: 0.0130
Geometry: Circular Geometry: Circular

Max Depth: 3.00 ft Max Depth: 3.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0130 Manning's N: 0.0130
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0130 Manning's N: 0.0130

Pipe Comment:



COLD SUMMIT 10

C:\Users\neil.kippenbrock\Desktop\2022-10-21_Cold Summit\ 11/3/2022 11:23

Weir Component
Weir: 1

Weir Count: 2
Weir Flow Direction: Both

Damping: 0.0000 ft
Weir Type: Sharp Crested Vertical

Geometry Type: Circular
Invert: 756.00 ft

Control Elevation: 0.00 ft
Max Depth: 3.00 ft

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 3.200
Weir Table:

Orifice Default: 0.600
Orifice Table:

Weir Comment:

Weir Component
Weir: 2

Weir Count: 1
Weir Flow Direction: Both

Damping: 0.0000 ft
Weir Type: Sharp Crested Vertical

Geometry Type: Circular
Invert: 754.33 ft

Control Elevation: 0.00 ft
Max Depth: 0.67 ft

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 3.200
Weir Table:

Orifice Default: 0.600
Orifice Table:

Weir Comment:

Drop Structure Comment:

Pipe Link: DDB 2 - DDB 1
Scenario: COLD SUMMIT

From Node: DDB 2
To Node: DDB 1

Link Count: 1
Flow Direction: Both

Damping: 0.0000 ft
Length: 92.00 ft

FHWA Code: 1
Entr Loss Coef: 0.50
Exit Loss Coef: 1.00

Bend Loss Coef: 0.00
Bend Location: 0.00 dec

Upstream Downstream
Invert: 756.71 ft Invert: 756.62 ft

Manning's N: 0.0130 Manning's N: 0.0130
Geometry: Circular Geometry: Circular

Max Depth: 3.00 ft Max Depth: 3.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0130 Manning's N: 0.0130
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:



COLD SUMMIT 11

C:\Users\neil.kippenbrock\Desktop\2022-10-21_Cold Summit\ 11/3/2022 11:23

Energy Switch: Energy Ref Node: Ref Node:
Manning's N: 0.0130 Manning's N: 0.0130

Comment:

Drop Structure Link: OCS
Scenario: COLD SUMMIT

From Node: WET POND
To Node: PROPOSED

OUTFALL
Link Count: 1

Flow Direction: Both
Solution: Combine

Increments: 0
Pipe Count: 1

Damping: 0.0000 ft
Length: 53.00 ft

FHWA Code: 1
Entr Loss Coef: 0.50
Exit Loss Coef: 1.00

Bend Loss Coef: 0.00
Bend Location: 0.00 dec
Energy Switch: Energy

Upstream Pipe Downstream Pipe
Invert: 754.00 ft Invert: 753.91 ft

Manning's N: 0.0130 Manning's N: 0.0130
Geometry: Circular Geometry: Circular

Max Depth: 3.00 ft Max Depth: 3.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0130 Manning's N: 0.0130
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0130 Manning's N: 0.0130

Pipe Comment:

Weir Component
Weir: 1

Weir Count: 1
Weir Flow Direction: Both

Damping: 0.0000 ft
Weir Type: Sharp Crested Vertical

Geometry Type: Circular
Invert: 754.00 ft

Control Elevation: 0.00 ft
Max Depth: 0.67 ft

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 3.200
Weir Table:

Orifice Default: 0.600
Orifice Table:

Weir Comment: WQ Orifice

Weir Component
Weir: 2

Weir Count: 1
Weir Flow Direction: Both

Damping: 0.0000 ft
Weir Type: Sharp Crested Vertical

Geometry Type: Rectangular

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft
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Invert: 757.00 ft
Control Elevation: 0.00 ft

Max Depth: 1.00 ft
Max Width: 2.00 ft

Fillet: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 3.200
Weir Table:

Orifice Default: 0.600
Orifice Table:

Weir Comment: 100-YR Control Orifice

Drop Structure Comment:

Pipe Link: UNDERDRAIN
Scenario: COLD SUMMIT

From Node: DDB 2
To Node: DDB 1

Link Count: 1
Flow Direction: Both

Damping: 0.0000 ft
Length: 107.00 ft

FHWA Code: 1
Entr Loss Coef: 0.50
Exit Loss Coef: 1.00

Bend Loss Coef: 0.00
Bend Location: 0.00 dec
Energy Switch: Energy

Upstream Downstream
Invert: 754.33 ft Invert: 754.33 ft

Manning's N: 0.0130 Manning's N: 0.0130
Geometry: Circular Geometry: Circular

Max Depth: 0.67 ft Max Depth: 0.67 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Simulation: 010yr24hr
Scenario: COLD SUMMIT

Run Date/Time: 11/3/2022 11:13:09 AM
Program Version: ICPR4 4.07.04

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 72.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000
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Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 360.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~SCSII-24

Rainfall Amount: 4.08 in
Edge Length Option: Automatic Storm Duration: 24.0000 hr
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Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:

Simulation: 100yr24hr
Scenario: COLD SUMMIT

Run Date/Time: 11/3/2022 11:13:40 AM
Program Version: ICPR4 4.07.04

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 96.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 360.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
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Rainfall Folder: Boundary Stage Set:
Reference ET Folder: Extern Hydrograph Set:

Unit Hydrograph
Folder:

Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~SCSII-24

Rainfall Amount: 5.87 in
Edge Length Option: Automatic Storm Duration: 24.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:

Simulation: _1.25" STORM
Scenario: COLD SUMMIT

Run Date/Time: 11/3/2022 11:14:49 AM
Program Version: ICPR4 4.07.04

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 72.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]
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Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 360.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~SCSII-24

Rainfall Amount: 1.25 in
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Edge Length Option: Automatic Storm Duration: 24.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:

Node Max Conditions [COLD SUMMIT]
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

DDB 1 010yr24hr 759.00 756.93 -0.0018 13.81 11.57 12061
DDB 1 100yr24hr 759.00 757.81 -0.0018 27.22 20.53 15525
DDB 1 _1.25"

STORM
759.00 756.00 -0.0018 1.72 1.79 100

DDB 2 010yr24hr 759.00 758.23 0.0010 31.63 9.40 24220
DDB 2 100yr24hr 759.00 759.05 0.0010 47.78 18.96 26958
DDB 2 _1.25"

STORM
759.00 756.44 -0.0010 6.14 1.11 18027

EX. OFFSITE
WET POND

010yr24hr 101.00 100.00 0.0000 291.61 0.00 0

EX. OFFSITE
WET POND

100yr24hr 101.00 100.00 0.0000 462.83 0.00 0

EX. OFFSITE
WET POND

_1.25"
STORM

101.00 100.00 0.0000 39.12 0.00 0

PROPOSED
OUTFALL

010yr24hr 753.91 753.91 0.0000 2.42 0.00 0

PROPOSED
OUTFALL

100yr24hr 753.91 753.91 0.0000 7.04 0.00 0

PROPOSED
OUTFALL

_1.25"
STORM

753.91 753.91 0.0000 0.64 0.00 0

WET POND 010yr24hr 758.00 756.84 0.0010 66.83 2.42 97701
WET POND 100yr24hr 758.00 757.78 0.0010 105.22 7.05 104677
WET POND _1.25"

STORM
758.00 754.62 0.0007 14.51 0.64 81272

Simple Basin Runoff Summary [COLD SUMMIT]
Basin
Name

Sim Name Max Flow
[cfs]

Time to
Max Flow
[hrs]

Total
Rainfall
[in]

Total
Runoff [in]

Area [ac] Equivalent
Curve
Number

% Imperv % DCIA

DA-1 010yr24hr 61.51 12.1000 4.08 3.30 18.5800 93.0 0.00 0.00
DA-1 100yr24hr 92.07 12.1000 5.87 5.06 18.5800 93.0 0.00 0.00
DA-1 _1.25" 12.84 12.1167 1.25 0.65 18.5800 93.0 0.00 0.00
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Basin
Name

Sim Name Max Flow
[cfs]

Time to
Max Flow
[hrs]

Total
Rainfall
[in]

Total
Runoff [in]

Area [ac] Equivalent
Curve
Number

% Imperv % DCIA

STORM
DA-2 010yr24hr 8.45 12.1167 4.08 2.72 2.9800 87.0 0.00 0.00
DA-2 100yr24hr 13.41 12.1167 5.87 4.40 2.9800 87.0 0.00 0.00
DA-2 _1.25"

STORM
1.10 12.1333 1.25 0.37 2.9800 87.0 0.00 0.00

DA-3 010yr24hr 31.63 12.1000 4.08 3.20 9.7700 92.0 0.00 0.00
DA-3 100yr24hr 47.78 12.1000 5.87 4.95 9.7700 92.0 0.00 0.00
DA-3 _1.25"

STORM
6.15 12.1167 1.25 0.60 9.7700 92.0 0.00 0.00

DA-OFFSI
TE

010yr24hr 291.61 12.6000 4.08 2.81 207.6100 88.0 0.00 0.00

DA-OFFSI
TE

100yr24hr 462.83 12.5833 5.87 4.51 207.6100 88.0 0.00 0.00

DA-OFFSI
TE

_1.25"
STORM

39.13 12.6667 1.25 0.41 207.6100 88.0 0.00 0.00

Link Min/Max Conditions [COLD SUMMIT]
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

DDB 1 - WET
POND - Pipe

010yr24hr 11.57 0.00 1.79 0.00 0.00 0.00

DDB 1 - WET
POND - Weir:
1

010yr24hr 10.11 0.00 -0.01 2.71 2.71 2.71

DDB 1 - WET
POND - Weir:
2

010yr24hr 1.83 0.00 -0.15 5.23 5.23 5.23

DDB 1 - WET
POND - Pipe

100yr24hr 20.53 0.00 1.79 0.00 0.00 0.00

DDB 1 - WET
POND - Weir:
1

100yr24hr 19.45 0.00 -0.02 2.83 2.83 2.83

DDB 1 - WET
POND - Weir:
2

100yr24hr 1.79 0.00 -0.15 5.13 5.13 5.13

DDB 1 - WET
POND - Pipe

_1.25"
STORM

1.79 0.00 1.79 0.00 0.00 0.00

DDB 1 - WET
POND - Weir:
1

_1.25"
STORM

0.00 0.00 0.00 0.00 0.00 0.00

DDB 1 - WET
POND - Weir:
2

_1.25"
STORM

1.79 0.00 -0.15 5.13 5.13 5.13
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Link Name Sim Name Max Flow
[cfs]

Min Flow [cfs] Min/Max
Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

DDB 2 - DDB
1

010yr24hr 8.22 0.00 -0.02 2.29 4.59 3.44

DDB 2 - DDB
1

100yr24hr 17.70 0.00 -0.06 3.00 5.74 4.37

DDB 2 - DDB
1

_1.25"
STORM

0.00 0.00 0.00 0.00 0.00 0.00

OCS - Pipe 010yr24hr 2.42 0.00 0.00 0.00 0.00 0.00
OCS - Weir: 1 010yr24hr 2.42 0.00 0.00 6.93 6.93 6.93
OCS - Weir: 2 010yr24hr 0.00 0.00 0.00 0.00 0.00 0.00
OCS - Pipe 100yr24hr 7.04 0.00 0.01 0.00 0.00 0.00
OCS - Weir: 1 100yr24hr 2.62 0.00 0.00 7.49 7.49 7.49
OCS - Weir: 2 100yr24hr 4.43 0.00 0.00 2.83 2.83 2.83
OCS - Pipe _1.25"

STORM
0.64 0.00 0.00 0.00 0.00 0.00

OCS - Weir: 1 _1.25"
STORM

0.64 0.00 0.00 1.87 1.87 1.87

OCS - Weir: 2 _1.25"
STORM

0.00 0.00 0.00 0.00 0.00 0.00

UNDERDRAIN 010yr24hr 1.19 0.00 0.02 3.40 3.40 3.40
UNDERDRAIN 100yr24hr 1.29 0.00 0.02 3.70 3.70 3.70
UNDERDRAIN _1.25"

STORM
1.11 0.00 0.02 3.18 3.18 3.18
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Sim Relative Time [hrs] Total Inflow Volume [ft3]
_1.25" STORM 0.0000 0
_1.25" STORM 0.2667 327
_1.25" STORM 0.5167 734
_1.25" STORM 0.7500 1147
_1.25" STORM 1.0000 1551
_1.25" STORM 1.2500 1993
_1.25" STORM 1.5167 2427
_1.25" STORM 1.7667 2869
_1.25" STORM 2.0167 3310
_1.25" STORM 2.2667 3716
_1.25" STORM 2.5167 4156
_1.25" STORM 2.7667 4562
_1.25" STORM 3.0167 5005
_1.25" STORM 3.2667 5445
_1.25" STORM 3.5167 5852
_1.25" STORM 3.7667 6304
_1.25" STORM 4.0167 6846
_1.25" STORM 4.2667 7433
_1.25" STORM 4.5167 7974
_1.25" STORM 4.7667 8564
_1.25" STORM 5.0167 9151
_1.25" STORM 5.2667 9693
_1.25" STORM 5.5167 10280
_1.25" STORM 5.7667 10822
_1.25" STORM 6.0167 11422
_1.25" STORM 6.2667 12155
_1.25" STORM 6.5167 12833
_1.25" STORM 6.7667 13566
_1.25" STORM 7.0167 14243
_1.25" STORM 7.2667 14977
_1.25" STORM 7.5167 15654
_1.25" STORM 7.7667 16392
_1.25" STORM 8.0167 17139
_1.25" STORM 8.2667 17961
_1.25" STORM 8.5000 18922
_1.25" STORM 8.7500 19865
_1.25" STORM 9.0000 20898
_1.25" STORM 9.2500 22078
_1.25" STORM 9.5000 23155
_1.25" STORM 9.7500 24481
_1.25" STORM 10.0000 25692
_1.25" STORM 10.2500 27165
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Sim Relative Time [hrs] Total Inflow Volume [ft3]
_1.25" STORM 10.5000 28781
_1.25" STORM 10.7500 30973
_1.25" STORM 11.0000 33640
_1.25" STORM 11.2500 36467
_1.25" STORM 11.5000 40455
_1.25" STORM 11.7500 54456
_1.25" STORM 12.0000 94252
_1.25" STORM 12.2500 100658
_1.25" STORM 12.5000 104427
_1.25" STORM 12.7500 107815
_1.25" STORM 13.0000 110239
_1.25" STORM 13.2500 112462
_1.25" STORM 13.5000 114213
_1.25" STORM 13.7500 115847
_1.25" STORM 14.0000 117321
_1.25" STORM 14.2500 118532
_1.25" STORM 14.5000 119714
_1.25" STORM 14.7500 120656
_1.25" STORM 15.0000 121689
_1.25" STORM 15.2500 122716
_1.25" STORM 15.5000 123524
_1.25" STORM 15.7500 124409
_1.25" STORM 16.0000 125217
_1.25" STORM 16.2500 126102
_1.25" STORM 16.5000 126910
_1.25" STORM 16.7500 127654
_1.25" STORM 17.0000 128392
_1.25" STORM 17.2500 129065
_1.25" STORM 17.5000 129803
_1.25" STORM 17.7500 130476
_1.25" STORM 18.0000 131071
_1.25" STORM 18.2500 131662
_1.25" STORM 18.5000 132200
_1.25" STORM 18.7500 132790
_1.25" STORM 19.0000 133329
_1.25" STORM 19.2500 133919
_1.25" STORM 19.5000 134457
_1.25" STORM 19.7500 135047
_1.25" STORM 20.0000 135491
_1.25" STORM 20.2500 135895
_1.25" STORM 20.5000 136338
_1.25" STORM 20.7500 136742
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Sim Relative Time [hrs] Total Inflow Volume [ft3]
_1.25" STORM 21.0000 137184
_1.25" STORM 21.2500 137627
_1.25" STORM 21.5000 138031
_1.25" STORM 21.7500 138473
_1.25" STORM 22.0000 138877
_1.25" STORM 22.2500 139320
_1.25" STORM 22.5000 139724
_1.25" STORM 22.7667 140196
_1.25" STORM 23.0167 140636
_1.25" STORM 23.2667 141042
_1.25" STORM 23.5167 141483
_1.25" STORM 23.7667 141880
_1.25" STORM 24.0167 142160
_1.25" STORM 24.2667 142160
_1.25" STORM 24.5167 142160
_1.25" STORM 24.7667 142160
_1.25" STORM 25.0167 142160
_1.25" STORM 25.2667 142160
_1.25" STORM 25.5167 142160
_1.25" STORM 25.7667 142160
_1.25" STORM 26.0167 142160
_1.25" STORM 26.2667 142160
_1.25" STORM 26.5167 142160
_1.25" STORM 26.7667 142160
_1.25" STORM 27.0167 142160
_1.25" STORM 27.2667 142160
_1.25" STORM 27.5167 142160
_1.25" STORM 27.7667 142160
_1.25" STORM 28.0167 142160
_1.25" STORM 28.2667 142160
_1.25" STORM 28.5167 142160
_1.25" STORM 28.7667 142160
_1.25" STORM 29.0167 142160
_1.25" STORM 29.2667 142160
_1.25" STORM 29.5167 142160
_1.25" STORM 29.7667 142160
_1.25" STORM 30.0167 142160
_1.25" STORM 30.2667 142160
_1.25" STORM 30.5167 142160
_1.25" STORM 30.7667 142160
_1.25" STORM 31.0167 142160
_1.25" STORM 31.2667 142160
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Sim Relative Time [hrs] Total Inflow Volume [ft3]
_1.25" STORM 31.5167 142160
_1.25" STORM 31.7667 142160
_1.25" STORM 32.0167 142160
_1.25" STORM 32.2667 142160
_1.25" STORM 32.5167 142160
_1.25" STORM 32.7667 142160
_1.25" STORM 33.0167 142160
_1.25" STORM 33.2667 142160
_1.25" STORM 33.5167 142160
_1.25" STORM 33.7667 142160
_1.25" STORM 34.0167 142160
_1.25" STORM 34.2667 142160
_1.25" STORM 34.5167 142160
_1.25" STORM 34.7667 142160
_1.25" STORM 35.0167 142160
_1.25" STORM 35.2667 142160
_1.25" STORM 35.5167 142160
_1.25" STORM 35.7667 142160
_1.25" STORM 36.0167 142160
_1.25" STORM 36.2667 142160
_1.25" STORM 36.5167 142160
_1.25" STORM 36.7667 142160
_1.25" STORM 37.0167 142160
_1.25" STORM 37.2667 142160
_1.25" STORM 37.5167 142160
_1.25" STORM 37.7667 142160
_1.25" STORM 38.0167 142160
_1.25" STORM 38.2667 142160
_1.25" STORM 38.5167 142160
_1.25" STORM 38.7667 142160
_1.25" STORM 39.0167 142160
_1.25" STORM 39.2667 142160
_1.25" STORM 39.5167 142160
_1.25" STORM 39.7667 142160
_1.25" STORM 40.0167 142160
_1.25" STORM 40.2667 142160
_1.25" STORM 40.5167 142160
_1.25" STORM 40.7667 142160
_1.25" STORM 41.0167 142160
_1.25" STORM 41.2667 142160
_1.25" STORM 41.5167 142160
_1.25" STORM 41.7667 142160
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Sim Relative Time [hrs] Total Inflow Volume [ft3]
_1.25" STORM 42.0167 142160
_1.25" STORM 42.2667 142160
_1.25" STORM 42.5167 142160
_1.25" STORM 42.7667 142160
_1.25" STORM 43.0167 142160
_1.25" STORM 43.2667 142160
_1.25" STORM 43.5167 142160
_1.25" STORM 43.7667 142160
_1.25" STORM 44.0167 142160
_1.25" STORM 44.2667 142160
_1.25" STORM 44.5167 142160
_1.25" STORM 44.7667 142160
_1.25" STORM 45.0167 142160
_1.25" STORM 45.2667 142160
_1.25" STORM 45.5167 142160
_1.25" STORM 45.7667 142160
_1.25" STORM 46.0167 142160
_1.25" STORM 46.2667 142160
_1.25" STORM 46.5167 142160
_1.25" STORM 46.7667 142160
_1.25" STORM 47.0167 142160
_1.25" STORM 47.2667 142160
_1.25" STORM 47.5167 142160
_1.25" STORM 47.7667 142160
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Sim Node Name Relative Time [hrs] Stage [ft] Stored Volume (Geometry Based) [ft3]
_1.25" STORM WET POND 0.0000 754.00 0
_1.25" STORM WET POND 0.2504 754.00 313
_1.25" STORM WET POND 0.5015 754.00 323
_1.25" STORM WET POND 0.7540 754.00 327
_1.25" STORM WET POND 1.0009 754.00 329
_1.25" STORM WET POND 1.2509 754.00 330
_1.25" STORM WET POND 1.5009 754.00 330
_1.25" STORM WET POND 1.7509 754.00 331
_1.25" STORM WET POND 2.0009 754.00 331
_1.25" STORM WET POND 2.2509 754.00 332
_1.25" STORM WET POND 2.5009 754.00 332
_1.25" STORM WET POND 2.7509 754.00 332
_1.25" STORM WET POND 3.0009 754.00 332
_1.25" STORM WET POND 3.2509 754.00 332
_1.25" STORM WET POND 3.5009 754.00 333
_1.25" STORM WET POND 3.7509 754.00 333
_1.25" STORM WET POND 4.0009 754.00 333
_1.25" STORM WET POND 4.2509 754.00 333
_1.25" STORM WET POND 4.5009 754.00 333
_1.25" STORM WET POND 4.7509 754.00 333
_1.25" STORM WET POND 5.0009 754.00 333
_1.25" STORM WET POND 5.2509 754.00 333
_1.25" STORM WET POND 5.5009 754.00 333
_1.25" STORM WET POND 5.7509 754.00 333
_1.25" STORM WET POND 6.0009 754.00 333
_1.25" STORM WET POND 6.2509 754.00 333
_1.25" STORM WET POND 6.5009 754.00 333
_1.25" STORM WET POND 6.7509 754.00 333
_1.25" STORM WET POND 7.0009 754.00 333
_1.25" STORM WET POND 7.2509 754.00 333
_1.25" STORM WET POND 7.5009 754.00 333
_1.25" STORM WET POND 7.7509 754.00 333
_1.25" STORM WET POND 8.0009 754.00 333
_1.25" STORM WET POND 8.2509 754.00 334
_1.25" STORM WET POND 8.5009 754.00 339
_1.25" STORM WET POND 8.7509 754.00 355
_1.25" STORM WET POND 9.0009 754.01 383
_1.25" STORM WET POND 9.2531 754.01 427
_1.25" STORM WET POND 9.5011 754.01 490
_1.25" STORM WET POND 9.7555 754.01 580
_1.25" STORM WET POND 10.0020 754.01 704
_1.25" STORM WET POND 10.2555 754.01 862
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Sim Node Name Relative Time [hrs] Stage [ft] Stored Volume (Geometry Based) [ft3]
_1.25" STORM WET POND 10.5038 754.01 1068
_1.25" STORM WET POND 10.7505 754.02 1341
_1.25" STORM WET POND 11.0018 754.02 1754
_1.25" STORM WET POND 11.2533 754.03 2337
_1.25" STORM WET POND 11.5012 754.04 3094
_1.25" STORM WET POND 11.7500 754.06 4717
_1.25" STORM WET POND 12.0000 754.13 10359
_1.25" STORM WET POND 12.2505 754.29 22156
_1.25" STORM WET POND 12.5008 754.37 28534
_1.25" STORM WET POND 12.7513 754.41 31805
_1.25" STORM WET POND 13.0013 754.44 34250
_1.25" STORM WET POND 13.2505 754.46 36228
_1.25" STORM WET POND 13.5010 754.48 37987
_1.25" STORM WET POND 13.7507 754.50 39526
_1.25" STORM WET POND 14.0016 754.52 40944
_1.25" STORM WET POND 14.2531 754.54 42245
_1.25" STORM WET POND 14.5036 754.55 43409
_1.25" STORM WET POND 14.7520 754.56 44477
_1.25" STORM WET POND 15.0020 754.58 45451
_1.25" STORM WET POND 15.2544 754.59 46409
_1.25" STORM WET POND 15.5005 754.60 47299
_1.25" STORM WET POND 15.7525 754.61 48119
_1.25" STORM WET POND 16.0001 754.62 48834
_1.25" STORM WET POND 16.2525 754.62 48947
_1.25" STORM WET POND 16.5025 754.62 49040
_1.25" STORM WET POND 16.7558 754.62 49102
_1.25" STORM WET POND 17.0058 754.62 49122
_1.25" STORM WET POND 17.2558 754.62 49121
_1.25" STORM WET POND 17.5058 754.62 49094
_1.25" STORM WET POND 17.7558 754.62 49080
_1.25" STORM WET POND 18.0058 754.62 49039
_1.25" STORM WET POND 18.2558 754.62 48953
_1.25" STORM WET POND 18.5058 754.62 48845
_1.25" STORM WET POND 18.7558 754.62 48718
_1.25" STORM WET POND 19.0058 754.62 48603
_1.25" STORM WET POND 19.2558 754.61 48478
_1.25" STORM WET POND 19.5058 754.61 48367
_1.25" STORM WET POND 19.7558 754.61 48248
_1.25" STORM WET POND 20.0041 754.61 48132
_1.25" STORM WET POND 20.2558 754.61 47950
_1.25" STORM WET POND 20.5058 754.61 47734
_1.25" STORM WET POND 20.7558 754.60 47525



1D Nodes - Volume 3
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Sim Node Name Relative Time [hrs] Stage [ft] Stored Volume (Geometry Based) [ft3]
_1.25" STORM WET POND 21.0058 754.60 47310
_1.25" STORM WET POND 21.2558 754.60 47111
_1.25" STORM WET POND 21.5058 754.59 46917
_1.25" STORM WET POND 21.7558 754.59 46713
_1.25" STORM WET POND 22.0058 754.59 46520
_1.25" STORM WET POND 22.2558 754.59 46321
_1.25" STORM WET POND 22.5058 754.59 46135
_1.25" STORM WET POND 22.7558 754.58 45943
_1.25" STORM WET POND 23.0058 754.58 45768
_1.25" STORM WET POND 23.2558 754.58 45597
_1.25" STORM WET POND 23.5058 754.58 45415
_1.25" STORM WET POND 23.7558 754.57 45245
_1.25" STORM WET POND 24.0058 754.57 45053
_1.25" STORM WET POND 24.2511 754.57 44780
_1.25" STORM WET POND 24.5046 754.56 44335
_1.25" STORM WET POND 24.7505 754.56 43857
_1.25" STORM WET POND 25.0081 754.55 43357
_1.25" STORM WET POND 25.2581 754.54 42878
_1.25" STORM WET POND 25.5081 754.54 42407
_1.25" STORM WET POND 25.7581 754.53 41944
_1.25" STORM WET POND 26.0081 754.53 41489
_1.25" STORM WET POND 26.2581 754.52 41041
_1.25" STORM WET POND 26.5081 754.52 40601
_1.25" STORM WET POND 26.7581 754.51 40168
_1.25" STORM WET POND 27.0081 754.51 39742
_1.25" STORM WET POND 27.2581 754.50 39323
_1.25" STORM WET POND 27.5081 754.50 38911
_1.25" STORM WET POND 27.7581 754.49 38506
_1.25" STORM WET POND 28.0081 754.49 38107
_1.25" STORM WET POND 28.2581 754.48 37715
_1.25" STORM WET POND 28.5081 754.48 37329
_1.25" STORM WET POND 28.7581 754.47 36950
_1.25" STORM WET POND 29.0081 754.47 36576
_1.25" STORM WET POND 29.2581 754.46 36210
_1.25" STORM WET POND 29.5081 754.46 35849
_1.25" STORM WET POND 29.7581 754.45 35494
_1.25" STORM WET POND 30.0081 754.45 35145
_1.25" STORM WET POND 30.2581 754.44 34802
_1.25" STORM WET POND 30.5081 754.44 34465
_1.25" STORM WET POND 30.7581 754.44 34133
_1.25" STORM WET POND 31.0081 754.43 33807
_1.25" STORM WET POND 31.2581 754.43 33486



1D Nodes - Volume 4
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Sim Node Name Relative Time [hrs] Stage [ft] Stored Volume (Geometry Based) [ft3]
_1.25" STORM WET POND 31.5081 754.42 33170
_1.25" STORM WET POND 31.7581 754.42 32860
_1.25" STORM WET POND 32.0081 754.42 32554
_1.25" STORM WET POND 32.2581 754.41 32254
_1.25" STORM WET POND 32.5081 754.41 31958
_1.25" STORM WET POND 32.7581 754.41 31667
_1.25" STORM WET POND 33.0081 754.40 31381
_1.25" STORM WET POND 33.2581 754.40 31099
_1.25" STORM WET POND 33.5081 754.39 30821
_1.25" STORM WET POND 33.7581 754.39 30548
_1.25" STORM WET POND 34.0081 754.39 30279
_1.25" STORM WET POND 34.2581 754.38 30014
_1.25" STORM WET POND 34.5081 754.38 29754
_1.25" STORM WET POND 34.7581 754.38 29497
_1.25" STORM WET POND 35.0081 754.37 29245
_1.25" STORM WET POND 35.2581 754.37 28996
_1.25" STORM WET POND 35.5081 754.37 28751
_1.25" STORM WET POND 35.7581 754.37 28509
_1.25" STORM WET POND 36.0081 754.36 28272
_1.25" STORM WET POND 36.2581 754.36 28037
_1.25" STORM WET POND 36.5081 754.36 27807
_1.25" STORM WET POND 36.7581 754.35 27579
_1.25" STORM WET POND 37.0081 754.35 27355
_1.25" STORM WET POND 37.2581 754.35 27135
_1.25" STORM WET POND 37.5081 754.35 26917
_1.25" STORM WET POND 37.7581 754.34 26703
_1.25" STORM WET POND 38.0081 754.34 26491
_1.25" STORM WET POND 38.2581 754.34 26283
_1.25" STORM WET POND 38.5081 754.33 26077
_1.25" STORM WET POND 38.7581 754.33 25875
_1.25" STORM WET POND 39.0081 754.33 25675
_1.25" STORM WET POND 39.2581 754.33 25478
_1.25" STORM WET POND 39.5081 754.32 25284
_1.25" STORM WET POND 39.7581 754.32 25092
_1.25" STORM WET POND 40.0081 754.32 24903
_1.25" STORM WET POND 40.2581 754.32 24717
_1.25" STORM WET POND 40.5081 754.32 24533
_1.25" STORM WET POND 40.7581 754.31 24351
_1.25" STORM WET POND 41.0081 754.31 24172
_1.25" STORM WET POND 41.2581 754.31 23996
_1.25" STORM WET POND 41.5081 754.31 23822
_1.25" STORM WET POND 41.7581 754.30 23650

STORED VOLUME
@ HOUR 36.0
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Sim Node Name Relative Time [hrs] Stage [ft] Stored Volume (Geometry Based) [ft3]
_1.25" STORM WET POND 42.0081 754.30 23481
_1.25" STORM WET POND 42.2581 754.30 23313
_1.25" STORM WET POND 42.5081 754.30 23148
_1.25" STORM WET POND 42.7581 754.30 22985
_1.25" STORM WET POND 43.0081 754.29 22825
_1.25" STORM WET POND 43.2581 754.29 22666
_1.25" STORM WET POND 43.5081 754.29 22509
_1.25" STORM WET POND 43.7581 754.29 22355
_1.25" STORM WET POND 44.0081 754.29 22202
_1.25" STORM WET POND 44.2581 754.28 22051
_1.25" STORM WET POND 44.5081 754.28 21902
_1.25" STORM WET POND 44.7581 754.28 21756
_1.25" STORM WET POND 45.0081 754.28 21611
_1.25" STORM WET POND 45.2581 754.28 21467
_1.25" STORM WET POND 45.5081 754.27 21326
_1.25" STORM WET POND 45.7581 754.27 21186
_1.25" STORM WET POND 46.0081 754.27 21048
_1.25" STORM WET POND 46.2581 754.27 20912
_1.25" STORM WET POND 46.5081 754.27 20777
_1.25" STORM WET POND 46.7581 754.27 20644
_1.25" STORM WET POND 47.0081 754.26 20513
_1.25" STORM WET POND 47.2581 754.26 20383
_1.25" STORM WET POND 47.5081 754.26 20255
_1.25" STORM WET POND 47.7581 754.26 20128
_1.25" STORM WET POND 48.0081 754.26 20003
_1.25" STORM WET POND 48.2581 754.26 19879
_1.25" STORM WET POND 48.5081 754.25 19757
_1.25" STORM WET POND 48.7581 754.25 19636
_1.25" STORM WET POND 49.0081 754.25 19516
_1.25" STORM WET POND 49.2581 754.25 19398
_1.25" STORM WET POND 49.5081 754.25 19281
_1.25" STORM WET POND 49.7581 754.25 19165
_1.25" STORM WET POND 50.0081 754.25 19051
_1.25" STORM WET POND 50.2581 754.24 18938
_1.25" STORM WET POND 50.5081 754.24 18826
_1.25" STORM WET POND 50.7581 754.24 18715
_1.25" STORM WET POND 51.0081 754.24 18606
_1.25" STORM WET POND 51.2581 754.24 18498
_1.25" STORM WET POND 51.5081 754.24 18391
_1.25" STORM WET POND 51.7581 754.24 18285
_1.25" STORM WET POND 52.0081 754.23 18180
_1.25" STORM WET POND 52.2581 754.23 18077



1D Nodes - Volume 6
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Sim Node Name Relative Time [hrs] Stage [ft] Stored Volume (Geometry Based) [ft3]
_1.25" STORM WET POND 52.5081 754.23 17974
_1.25" STORM WET POND 52.7581 754.23 17873
_1.25" STORM WET POND 53.0081 754.23 17772
_1.25" STORM WET POND 53.2581 754.23 17672
_1.25" STORM WET POND 53.5081 754.23 17574
_1.25" STORM WET POND 53.7581 754.23 17476
_1.25" STORM WET POND 54.0081 754.22 17380
_1.25" STORM WET POND 54.2581 754.22 17284
_1.25" STORM WET POND 54.5081 754.22 17190
_1.25" STORM WET POND 54.7581 754.22 17096
_1.25" STORM WET POND 55.0081 754.22 17004
_1.25" STORM WET POND 55.2581 754.22 16912
_1.25" STORM WET POND 55.5081 754.22 16822
_1.25" STORM WET POND 55.7581 754.22 16733
_1.25" STORM WET POND 56.0081 754.21 16646
_1.25" STORM WET POND 56.2581 754.21 16559
_1.25" STORM WET POND 56.5081 754.21 16473
_1.25" STORM WET POND 56.7581 754.21 16388
_1.25" STORM WET POND 57.0081 754.21 16303
_1.25" STORM WET POND 57.2581 754.21 16220
_1.25" STORM WET POND 57.5081 754.21 16137
_1.25" STORM WET POND 57.7581 754.21 16054
_1.25" STORM WET POND 58.0081 754.21 15972
_1.25" STORM WET POND 58.2581 754.21 15891
_1.25" STORM WET POND 58.5081 754.20 15812
_1.25" STORM WET POND 58.7581 754.20 15733
_1.25" STORM WET POND 59.0081 754.20 15655
_1.25" STORM WET POND 59.2581 754.20 15578
_1.25" STORM WET POND 59.5081 754.20 15501
_1.25" STORM WET POND 59.7581 754.20 15425
_1.25" STORM WET POND 60.0081 754.20 15350
_1.25" STORM WET POND 60.2581 754.20 15276
_1.25" STORM WET POND 60.5081 754.20 15202
_1.25" STORM WET POND 60.7581 754.20 15129
_1.25" STORM WET POND 61.0081 754.19 15057
_1.25" STORM WET POND 61.2581 754.19 14985
_1.25" STORM WET POND 61.5081 754.19 14914
_1.25" STORM WET POND 61.7581 754.19 14843
_1.25" STORM WET POND 62.0081 754.19 14774
_1.25" STORM WET POND 62.2581 754.19 14705
_1.25" STORM WET POND 62.5081 754.19 14636
_1.25" STORM WET POND 62.7581 754.19 14568



1D Nodes - Volume 7
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Sim Node Name Relative Time [hrs] Stage [ft] Stored Volume (Geometry Based) [ft3]
_1.25" STORM WET POND 63.0081 754.19 14501
_1.25" STORM WET POND 63.2581 754.19 14434
_1.25" STORM WET POND 63.5081 754.19 14368
_1.25" STORM WET POND 63.7581 754.18 14303
_1.25" STORM WET POND 64.0081 754.18 14238
_1.25" STORM WET POND 64.2581 754.18 14173
_1.25" STORM WET POND 64.5081 754.18 14110
_1.25" STORM WET POND 64.7581 754.18 14046
_1.25" STORM WET POND 65.0081 754.18 13984
_1.25" STORM WET POND 65.2581 754.18 13922
_1.25" STORM WET POND 65.5081 754.18 13861
_1.25" STORM WET POND 65.7581 754.18 13801
_1.25" STORM WET POND 66.0081 754.18 13741
_1.25" STORM WET POND 66.2581 754.18 13682
_1.25" STORM WET POND 66.5081 754.18 13623
_1.25" STORM WET POND 66.7581 754.18 13565
_1.25" STORM WET POND 67.0081 754.17 13508
_1.25" STORM WET POND 67.2581 754.17 13450
_1.25" STORM WET POND 67.5081 754.17 13394
_1.25" STORM WET POND 67.7581 754.17 13337
_1.25" STORM WET POND 68.0081 754.17 13282
_1.25" STORM WET POND 68.2581 754.17 13226
_1.25" STORM WET POND 68.5081 754.17 13171
_1.25" STORM WET POND 68.7581 754.17 13117
_1.25" STORM WET POND 69.0081 754.17 13063
_1.25" STORM WET POND 69.2581 754.17 13009
_1.25" STORM WET POND 69.5081 754.17 12956
_1.25" STORM WET POND 69.7581 754.17 12904
_1.25" STORM WET POND 70.0081 754.17 12851
_1.25" STORM WET POND 70.2581 754.17 12800
_1.25" STORM WET POND 70.5081 754.17 12748
_1.25" STORM WET POND 70.7581 754.16 12697
_1.25" STORM WET POND 71.0081 754.16 12646
_1.25" STORM WET POND 71.2581 754.16 12596
_1.25" STORM WET POND 71.5081 754.16 12546
_1.25" STORM WET POND 71.7581 754.16 12497
_1.25" STORM WET POND 72.0081 754.16 12448
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Appendix G: Hydraflow 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Date: Project: Storm: 10-YR By: KGP
Line

Length
Incr.Area Total Area

Runoff
Coeff.

Inlet Time Time Conc Rnfal Int
Total

Runoff
Adnl Flow Total Flow Capac Full

Full Flow
Velocity

Pipe Size Pipe Slope
Inv Elev

Dn
Inv Elev

Up
HGL Dn HGL Up

Grnd/Rim
Dn

Grnd/Rim
Up

. .

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)
1 Outfall 172 0.45 4.79 0.85 0.38 4.03 5 7.6 6.3 25.36 0 25.36 36.53 5.17 0.013 36 0.3 756 756.52 757.62 758.46 759.18 762.58 D13 TO D14
2 1 85 1.03 3.27 0.85 0.87 2.78 5 6.4 6.7 18.55 0 18.55 29 5.91 0.013 30 0.5 757.02 757.44 758.88 758.9 762.58 763.93 D18 TO D14
3 2 71.017 0.84 0.84 0.85 0.72 0.72 5 5 7.2 5.16 0 5.16 10.5 5.94 0.013 18 1 758.44 759.15 759.18 760.02 763.93 763.93 D20 TO D18
4 1 100 0.45 1.08 0.85 0.38 0.88 5 6.7 6.6 5.76 0 5.76 12.39 3.94 0.013 24 0.3 757.52 757.82 758.94 759.01 762.58 762.58 D15 TO D14
5 4 100 0.45 0.63 0.81 0.36 0.5 5 6.1 6.8 3.36 0 3.36 3.54 2.88 0.013 15 0.3 757.82 758.12 759.03 759.26 762.58 762.58 D16 TO D15
6 5 80 0.18 0.18 0.73 0.13 0.13 5 5 7.2 0.95 0 0.95 1.95 2.48 0.013 12 0.3 758.12 758.36 759.28 759.33 762.58 762.82 D17 TO D16
7 2 225.316 1.4 1.4 0.85 1.19 1.19 5 5 7.2 8.56 0 8.56 15.99 5.09 0.013 24 0.5 757.44 758.57 758.9 759.61 763.93 763.93 D19 TO D18
8 Outfall 200.321 0.68 8.18 0.76 0.52 6.74 5 8.9 5.9 39.9 0 39.9 44.73 6.33 0.013 36 0.45 754 754.9 756.06 757.2 757.18 762.58 D2 TO D1
9 8 100 0.48 2.6 0.81 0.39 2.06 5 8.4 6 12.43 0 12.43 15.99 5.09 0.013 24 0.5 755.4 755.9 757.85 758.16 762.58 762.58 D3 TO D2

10 9 100 0.49 2.12 0.8 0.39 1.67 5 7.9 6.2 10.31 0 10.31 15.99 5.09 0.013 24 0.5 755.9 756.4 758.19 758.4 762.58 762.58 D4 TO D3
11 10 100 0.49 1.63 0.81 0.39 1.27 5 7.3 6.4 8.12 0 8.12 15.99 5.09 0.013 24 0.5 756.4 756.9 758.42 758.52 762.58 762.58 D5 TO D4
12 11 100 0.48 1.14 0.81 0.39 0.88 5 6.8 6.5 5.75 0 5.75 7.43 4.20 0.013 18 0.5 756.9 757.4 758.54 758.81 762.58 762.58 D6 TO D5
13 12 100 0.46 0.66 0.81 0.38 0.49 5 6.2 6.7 3.3 0 3.3 4.57 3.72 0.013 15 0.5 757.4 757.9 758.83 759.07 762.58 762.58 D7 TO D6
14 13 76.448 0.19 0.19 0.59 0.11 0.11 5 5 7.2 0.82 0 0.82 2.52 3.21 0.013 12 0.5 757.9 758.28 759.09 759.13 762.58 762.82 D8 TO D7
15 8 85 1.39 4.9 0.85 1.19 4.16 5 7.7 6.2 25.98 0 25.98 29 5.91 0.013 30 0.5 754.9 755.33 757.85 758.19 762.58 763.93 D9 TO D2
16 15 175 1.16 3.5 0.85 0.99 2.98 5 7 6.5 19.29 0 19.29 29 5.91 0.013 30 0.5 755.33 756.2 758.63 759.02 763.93 763.93 D10 TO D9
17 16 175 1.17 2.34 0.85 0.99 1.99 5 6.3 6.7 13.36 0 13.36 15.99 5.09 0.013 24 0.5 756.2 757.08 759.05 759.66 763.93 763.93 D11 TO D10
18 17 176.478 1.18 1.18 0.85 1 1 5 5 7.2 7.2 0 7.2 15.99 5.09 0.013 24 0.5 757.08 757.96 759.71 759.87 763.93 763.93 D12 TO D11

Line To Line IncrC x A TotalC x A
Mannings "n"

Value
Line ID

11/3/2022 COLD SUMMIT Program: Hydraflow
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Appendix H: Johnson Industrial Park 
Drainage Report 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


































































