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1. PROJECT DESCRIPTION 

Kimley-Horn and Associates, Inc., serves as the engineering consultant for Crown Community 

Development, who is proposing to develop approximately 77 acres of existing land used for agricultural 

purposes into a 214-unit single family residential community. The sitework includes minor demolition, 

grading, stormwater management facilities, water, sanitary sewer, paving, landscaping, and construction of 

single-family homes.  

This report evaluates the pre and post development runoff characteristics of the development and 

addresses the stormwater requirements of Kane County and the Village Sugar Grove. 

1.1. Pre-Development Conditions  

The existing site is currently undeveloped farmland with a single homestead located at the south west 

corner of the site. It is bound by ComEd right-of-way to the north, existing farmland to the east, a residential 

neighborhood to the south, and Merrill Road to the west. The site is split by a high point located near the 

existing residential housing that pushes drainage east towards a low point where drainage is capture within 

a 2’ inlet and conveyed to an existing stormwater system along the southern boundary and to the west 

where flow is captured at a culvert crossing Merrill Road conveying drainage offsite to the south. In existing 

conditions, the 30” Merrill Road culvert will take flows from the proposed site as well as offsite flows from 

farmland to the east and to the north. Large flows from these areas will result in overtopping of Merrill Road 

at roughly 45 CFS with the existing 100-year 24 hour storm resulting in roughly 222 CFS. Calculations for 

the existing conditions as well as the existing culvert are provided in Exhibit 2. 

A wetland map has been provided by Hey and Associates, Inc. (see Exhibit 1). A potential farmed wetland 

(PFW) is provided on the subject property. The portion of the isolated wetland located outside the footprint 

of the pond is to be mitigated for separately. The off-site stormwater facility (within 100 feet of the property 

boundary) not depicted in the provided wetland map, does not require a wetland delineation under 

Subsection 9-169.B.3 of the Kane County Stormwater Management Ordinance.  

 

No portion of the site is located within the FEMA Floodplain per FEMA map number 17089C0315J dated 

July 17, 2012 (see Exhibit 1). A soils survey was obtained from the Natural Resources Conservation 

Service (NRCS), which shows that the site is underlain with soils consisting of HSG group B, C, and D. 

HSG “D” will be utilized for post-development conditions due to compaction associated with development.  

See Exhibit 1 for a detailed breakdown of the soil groups. An drain tile survey was done for the proposed 

property. See Exhibit 1 for the referenced survey. 

1.2. Post-Development Conditions  

The proposed development will generally maintain the existing west outfall location, but at a runoff rate in 

accordance with County codes. Two stormwater detention basins will capture runoff from the eastern and 

western portions of the site while also capturing offsite flow from the east and north. All drainage will be 

routed to the basins via storm sewer or overland flow. After being collected in the detention basins, drainage 

will be released below the maximum allowable release rate to the existing culvert and ultimately continue 

flow south of the property. Volume equal to the required BMP volume will be provided below the outlet pipe 

elevation to facilitate infiltration and provide BMPs/volume reduction. 

The stormwater detention basins were designed per the following: 

• 100-year rainfall events per Illinois State Water Survey Bulletin 75 

• Allowable release rate of 0.10 cfs/acre for the 100-year, 24-hour, rainfall event 

Calculations for the proposed ponds, tributary basins, and existing culvert are provided in Exhibit 2. 
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2. POST-DEVELOPMENT CONDITIONS ANALYSIS 

2.1. Runoff Rate and Detention Basin Information 

In order to accommodate the development of the site, two detention ponds are proposed. The ponds will 

split the site into an eastern and western detention pond, mimicking the existing drainage patterns of the 

site. The two ponds are connected in series with the eastern pond draining to the western pond where it 

will outfall to the existing drainage culvert crossing, discharging to the south side of Merrill Road.  

Of the total site area, 79.70 acres are proposed to be disturbed with 1.57 acres being undetained resulting 

in a site allowable release rate of 6.70 cfs. 61.02 acres, which include both the proposed site as well as the 

Denny Road expansion are to be tributary to the eastern pond. The eastern pond will also accommodate 

34.35 acres of offsite flow from the agricultural field to the east. Depressional storage compensation of 2.81 

ac-ft  will be located within the eastern pond.  

18.68 acres of the remaining development will be tributary to western detention basin. Of the 18.68 acres, 

1.57 acres are undetained. Due to the ponds in series the western pond’s release rate will be for the full 

site. The western detention pond will also accommodate approximately 244.82 acres of offsite flow from 

the north. A detailed breakdown of the pond calculations is provided in Table 1 below. 

Table 1 : Detention Basin Information  
 East Basin West Basin 

Detention Service Area 61.02 ac 18.68 ac 

Allowable Release 6.10 cfs 1.87 cfs 

Undetained Area 0.00 ac 1.57 ac 

Undetained Release 0.00 cfs 1.27 cfs 

Adjusted Allowable Release 6.10 cfs 0.60 cfs 

Total Allowable Release 6.70 cfs 

Impervious Area (65% Lot Coverage) 33.69 ac 8.79 ac 

Volume Reduction Required 2.81 ac-ft 0.73 ac-ft 

Bottom of Pond 709.30’ 700.00’ 

Normal Water Level (NWL) 710.00’ 700.34’ 

Volume Reduction Provided 3.22 ac-ft 0.82 ac-ft 

Actual Release Rate (100yr-24hr) 1.65 cfs 6.66 cfs 

High Water Level (HWL) 716.33’ 702.59’ 

Detention Volume Provided 34.38 ac-ft 5.83 ac-ft 

Depressional Compensatory Storage Required 2.81 ac-ft - 

Depressional Compensatory Storage Provided 3.11 ac-ft - 

Depressional Compensatory Storage Elevation 716.80’ - 

Overflow Weir Elevation  716.80’ 702.60’ 

Overflow Weir Length  175.00’ 120.00’ 

Top of Pond 718.00’ 704.30’ 

Overflow Weir Capacity 598.11 cfs 691.56 cfs 

Overflow Weir Capacity Required 51.10 cfs 184.78 cfs 

Overflow Weir HWL 716.99’ 703.19’ 

Freeboard 1.01’ 1.11’ 

Offsite Tributary Area 34.35 ac 244.82 ac 

Desiltation Volume Required 3.78 ac-ft 1.16 ac-ft 

Desiltation Volume Provided 4.07 ac-ft 1.25 ac-ft 
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2.2. Volume Reduction Summary 

According to article V section 9-107 of The Kane County Stormwater Ordinance, category II BMPs shall 
provide Volume Reduction and water quality treatment of the required volume reduction. The required 
volume reduction shall be calculated as the product of new impervious area and a one-inch (1.0’’) rainfall 
event with no abstractions. Per the site entitlements, the maximum lot coverage for this property is 65%, 
and impervious area calculations were done using this criteria. 

In accordance with this requirement, volume reduction has been provided below the elevation of the primary 
gravity outlet of the site runoff storage facility. The bottom of the ponds will consist of naturalized plantings 
to treat the dead storage volume during larger storm events. The calculations below outline the total new 
impervious area and total volume reduction required. Also included is the stage storage table for the 
provided volume reduction.  

Impervious Area Calculations 

Surface type East Basin West Basin 

Tributary Lot Area 48.79 AC 13.52 AC 

Impervious Area* 31.71 AC 8.79 AC 

Denny Road Impervious Area 1.98 AC - AC 

Volume Reduction Required 2.81 Ac-ft 0.73 Ac-ft 

*Impervious area assumed at maximum lot coverage of 65% 
 

East Basin – Volume Reduction Provided 

  Area Average  Incremental  Cumulative  

Elevation     Area Storage Storage 

(ft) (ft2) (acre) (acre) (acre-ft) (acre-ft) 

709.30  197,545 4.54     0.00 

      4.60 3.22   

710.00  203,346  4.67     3.22 

            

 
West Basin – Volume Reduction Provided 

  Area Average  Incremental  Cumulative  

Elevation     Area Storage Storage 

(ft) (ft2) (acre) (acre) (acre-ft) (acre-ft) 

700.00  104,179 2.39     0.00 

      2.42 0.82   

700.34 106,223 2.44     0.82 

            

2.3. Downstream Capacity Analysis 

Downstream of the West Pond discharge, flow is conveyed south across Merrill Road by a 30” culvert and 
discharged into an existing channel where it is conveyed further south to Blackberry Creek. An analysis of 
both the existing culvert and channel has been completed in order to evaluate capacity for site discharge. 
Exhibit 2 provides Channel Cross sections as well as calculations overland flow calculations for both the 
culvert and the channel.  
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3. CRITICAL DURATION & EMERGENCY OVERFLOW WEIR DESIGN 

As there are two proposed basins on-site, there will be two proposed emergency overflow weirs. The 

overflow weirs are sized to convey the onsite flow and offsite flow while maintaining 1-foot of freeboard. 

The eastern basin emergency overflow weir is sized to convey offsite flow from the east and the onsite area 

tributary to the eastern pond for the critical duration storm. Limited flow will flow to the restrictor for the east 

pond and be conveyed directly to the west pond. A majority of the flow will be conveyed via an emergency 

overflow weir to the north. The flow will enter into a depressional area and route through the adjacent north 

property. The flow was modeled through a reach by using the average side slopes and channel width. 

Ultimately the flow is tributary to the west pond along with additional offsite area from the northern parcel. 

The west pond overflow is sized to convey the flow from the eastern pond, the offsite area to the east, the 

offsite area to the north, and the area tributary to the west basin.  The western pond will discharge south 

into the existing storm culvert crossing at Merrill Road. The emergency overflow weirs have been sized 

appropriately utilizing HydroCAD and designed in accordance with the Kane County Stormwater Technical 

Manual. See Basin Overflow Weir Sizing and Emergency Overflow Weir Design, Exhibit 3. 

4. STORM SEWER DESIGN SUMMARY 

The proposed storm sewer system was designed using Hydraflow Storm Sewer Extensions, Version 10. 
Runoff rates were calculated using Bulletin 75 data and rational method and the storm sewer was designed 
to meet the capacity of the 5-year storm event, unless otherwise noted. The velocities and hydraulic grade 
lines for 5-year storm events have also been evaluated in design. A runoff coefficient of 0.4 was used for 
pervious areas and 0.96 for impervious areas. A minimum time of concentration of 10 minutes was used 
for each sub-catchment drainage area. 
 
The eastern tributary area will be conveyed to the eastern pond, where flow will be restricted and then 
discharge through the 100-year pipe system into the western pond. The western pond will restrict its flow 
to the allowable release rate, discharge, and be conveyed through the existing roadway culvert at Merrill 
Road. A flow analysis has been conducted to understand the capacity of the existing culvert and illustrate 
the reduced flow in the proposed condition due to the restricted flows from the pond. This results in a lower 
flow through the existing culvert in comparison to the existing conditions.  
 
The storm sewers have been designed to convey the 5-year storm event and convey the bypass southernly 
as previously exhibited. See Exhibit 3 for details. All other storm events exceeding the 5-year event will 
inundate storm sewer infrastructure and be routed to the proposed detention basin via overland flood 
routes. A portion of the site will flow directly into the outfall pipe for the western pond. The flow will flow 
towards the restrictor and the flow will backup into the proposed pond. The storm runs have been designed 
for the 100-year event. See Exhibit 3 for calculations. Additionally, the storm sewer downstream of the east 
pond restrictor has been sized to convey the restricted flow from the east pond and additional flow from the 
inlets. See Exhibit 3 for calculations. The outlet pipe for the east basin was not modeled due to the flow 
being restricted by a 5” orifice and the pipe being 18”. 
 
Ponding within rear yards has been designed to be 1’ or less. In the occurrence of clogging or larger rainfall 
events, overland flood routes are provided within the paved areas and through strategically located side 
and rear yards to convey stormwater to the proposed basin with at least 2’ of freeboard between the lowest 
opening of any building and the 100-year high water level. Calculations for the overland flow routes are 
depicted in Exhibit 3. 
 
Storm Sewer has been designed in accordance with the Village of Sugar Grove and Kane County 
Stormwater Ordinance. See Exhibit 3 for Drainage Area Map, 5-Yr, and 100-Yr storm sewer sizing.  
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5. CONCLUSION 

In conclusion, the proposed Crown Communities development has been designed in accordance with the 

criteria set forth in the Kane County Stormwater Technical Manual. There are no anticipated adverse 

impacts to the existing downstream drainage system as a result of the proposed improvements. 

Stormwater management easements and maintenance agreements will be provided under separate 

cover as applicable.  
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Hydrologic Soil Group

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

59A Lisbon silt loam, 0 to 2 
percent slopes

C/D 2.2 0.5%

62A Herbert silt loam, 0 to 2 
percent slopes

C/D 2.1 0.5%

149A Brenton silt loam, 0 to 2 
percent slopes

B/D 12.1 2.7%

152A Drummer silty clay loam, 
0 to 2 percent slopes

B/D 167.9 37.5%

171A Catlin silt loam, 0 to 2 
percent slopes

C 1.5 0.3%

193B Mayville silt loam, 2 to 5 
percent slopes

C 20.9 4.7%

198A Elburn silt loam, 0 to 2 
percent slopes

B/D 11.3 2.5%

206A Thorp silt loam, 0 to 2 
percent slopes

C/D 8.4 1.9%

219A Millbrook silt loam, 0 to 
2 percent slopes

C/D 4.1 0.9%

344C2 Harvard silt loam, 5 to 
10 percent slopes, 
eroded

B 2.7 0.6%

348B Wingate silt loam, cool 
mesic, 2 to 5 percent 
slopes

C 109.6 24.5%

348C2 Wingate silt loam, 5 to 
10 percent slopes, 
eroded

C 29.5 6.6%

527C2 Kidami loam, 4 to 6 
percent slopes, 
eroded

C 1.6 0.4%

618E Senachwine silt loam, 
12 to 20 percent 
slopes

C 13.2 2.9%

656B Octagon silt loam, 2 to 4 
percent slopes

C 5.1 1.1%

656C2 Octagon silt loam, 4 to 6 
percent slopes, 
eroded

C 14.7 3.3%

662B Barony silt loam, 2 to 5 
percent slopes

C 19.3 4.3%

663A Clare silt loam, 0 to 2 
percent slopes

C 4.0 0.9%

668B Somonauk silt loam, 2 to 
5 percent slopes

C 4.9 1.1%

Hydrologic Soil Group—Kane County, Illinois Crown - Sugar Grove - 168740009

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

802B Orthents, loamy, 1 to 6 
percent slopes

C 6.4 1.4%

969E2 Casco-Rodman 
complex, 12 to 20 
percent slopes, 
eroded

B 6.0 1.3%

Totals for Area of Interest 447.3 100.0%

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
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Exhibit 2 – Existing & Proposed 
Conditions Exhibits & Models 

EXISTING DEPRESSIONAL STORAGE & DRAINAGE AREA MAP 

EXISTING CONDITIONS HYDROCAD MODEL 

PROPOSED DRAINAGE AREA MAP 

PERVIOUS/IMPERVIOUS AREA EXHIBIT 

PROPOSED CONDITIONS HYDROCAD MODEL 

BASIN OVERFLOW WEIR SIZING – HYDROCAD MODEL OUTPUT (PEAK EVENT) 

EMERGENCY OVERFLOW WEIR DESIGN 

EXISTING CULVERT ANALYSIS  

EXISTING CHANNEL ANALYSIS  
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Existing Condition

1C

East Offsite

2C

West Offsite

1R

Travel Time

1P

Depressional Storage
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Existing Conditions Link

Routing Diagram for Sugar Grove Lot 1 - Copy
Prepared by Kimley-Horn & Associates,  Printed 6/10/2025

HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"Sugar Grove Lot 1 - Copy
  Printed  6/10/2025Prepared by Kimley-Horn & Associates

Page 2HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 1C: East Offsite

Runoff = 109.40 cfs @ 16.26 hrs,  Volume= 72.508 af,  Depth= 6.76"
     Routed to Pond 1P : Depressional Storage

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"

Area (ac) CN Description

128.630 85 Row crops, straight row, Good, HSG C

128.630 100.00% Pervious Area

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

33.2 100 0.0124 0.05 Sheet Flow, East Sheet Flow
Cultivated: Residue>20%   n= 0.170   P2= 0.50"

28.0 1,434 0.0090 0.85 Shallow Concentrated Flow, East Shallow Concentrated
Cultivated Straight Rows   Kv= 9.0 fps

61.2 1,534 Total

Subcatchment 1C: East Offsite

Runoff

Hydrograph

Time  (hours)
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Huff 0-10sm 3Q scaled to 24.00 hrs

100YR-024.00HR Rainfall=8.57"

Runoff Area=128.630 ac

Runoff Volume=72.508 af

Runoff Depth=6.76"

Flow Length=1,534'

Tc=61.2 min
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109.40 cfs
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Summary for Pond 1P: Depressional Storage

Inflow Area = 128.630 ac, 0.00% Impervious,  Inflow Depth = 6.76"    for  100YR-024.00HR event
Inflow = 109.40 cfs @ 16.26 hrs,  Volume= 72.508 af
Outflow = 107.33 cfs @ 16.58 hrs,  Volume= 68.870 af,  Atten= 2%,  Lag= 19.2 min
Primary = 107.33 cfs @ 16.58 hrs,  Volume= 68.870 af
     Routed to Reach 1R : Travel Time

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 716.86' @ 16.58 hrs   Surf.Area= 21.076 ac   Storage= 9.541 af

Plug-Flow detention time= 123.6 min calculated for 68.842 af (95% of inflow)
Center-of-Mass det. time= 99.0 min ( 1,037.6 - 938.5 )

Volume Invert Avail.Storage Storage Description

#1 716.00' 12.665 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

716.00 2.820 0.000 0.000
716.50 11.600 3.605 3.605
717.00 24.640 9.060 12.665

Device Routing     Invert Outlet Devices

#1 Primary 716.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50   
Width (feet)  6.00  500.00   

Primary OutFlow  Max=107.28 cfs @ 16.58 hrs  HW=716.86'   (Free Discharge)
1=Custom Weir/Orifice  (Weir Controls 107.28 cfs @ 1.59 fps)
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Pond 1P: Depressional Storage
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Inflow Area=128.630 ac

Peak Elev=716.86'

Storage=9.541 af

109.40 cfs

107.33 cfs
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Summary for Reach 1R: Travel Time

Inflow Area = 128.630 ac, 0.00% Impervious,  Inflow Depth = 6.42"    for  100YR-024.00HR event
Inflow = 107.33 cfs @ 16.58 hrs,  Volume= 68.870 af
Outflow = 68.54 cfs @ 23.37 hrs,  Volume= 68.659 af,  Atten= 36%,  Lag= 407.6 min
     Routed to Link 1L : Existing Conditions Link

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.42 fps,  Min. Travel Time= 279.5 min
Avg. Velocity = 0.13 fps,  Avg. Travel Time= 868.3 min

Peak Storage= 1,149,394 cf @ 18.71 hrs
Average Depth at Peak Storage= 1.67' , Surface Width= 153.24'
Bank-Full Depth= 4.00'  Flow Area= 700.0 sf,  Capacity= 484.85 cfs

43.00'  x  4.00'  deep channel,  n= 0.170
Side Slope Z-value= 30.3  35.7 '/'   Top Width= 307.00'
Length= 7,013.0'   Slope= 0.0021 '/'
Inlet Invert= 716.50',  Outlet Invert= 701.82'

‡

Reach 1R: Travel Time
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Inflow Area=128.630 ac

Avg. Flow Depth=1.67'

Max Vel=0.42 fps

n=0.170

L=7,013.0'

S=0.0021 '/'

Capacity=484.85 cfs

107.33 cfs

68.54 cfs
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Summary for Subcatchment 2C: West Offsite

Runoff = 149.94 cfs @ 19.07 hrs,  Volume= 129.785 af,  Depth= 6.76"
     Routed to Link 1L : Existing Conditions Link

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"

Area (ac) CN Description

230.240 85 Row crops, straight row, Good, HSG C

230.240 100.00% Pervious Area

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

290.4 7,013 0.0020 0.40 Shallow Concentrated Flow, 
Cultivated Straight Rows   Kv= 9.0 fps

Subcatchment 2C: West Offsite
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Huff 0-10sm 3Q scaled to 24.00 hrs

100YR-024.00HR Rainfall=8.57"

Runoff Area=230.240 ac

Runoff Volume=129.785 af

Runoff Depth=6.76"

Flow Length=7,013'

Slope=0.0020 '/'

Tc=290.4 min

CN=85

149.94 cfs
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Summary for Link 1L: Existing Conditions Link

Inflow Area = 358.870 ac, 0.00% Impervious,  Inflow Depth > 6.64"    for  100YR-024.00HR event
Inflow = 178.70 cfs @ 20.31 hrs,  Volume= 198.444 af
Primary = 178.70 cfs @ 20.31 hrs,  Volume= 198.444 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Link 1L: Existing Conditions Link

Inflow
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Hydrograph
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Inflow Area=358.870 ac
178.70 cfs

178.70 cfs

Huff 0-10sm 4Q scaled to 120.00 hrs  100YR-120.00HR Rainfall=10.66"Sugar Grove Lot 1 - Co
  Printed  6/10/2025Prepared by Kimley-Horn & Associates
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Events for Link 1L: Existing Conditions Link

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

002YR-024.00HR 45.65 45.65 0.00

100YR-001.00HR 132.54 132.54 0.00

100YR-002.00HR 172.08 172.08 0.00

100YR-003.00HR 184.76 184.76 0.00

100YR-006.00HR 184.49 184.49 0.00

100YR-012.00HR 183.25 183.25 0.00

100YR-018.00HR 189.64 189.64 0.00

100YR-024.00HR 178.70 178.70 0.00

100YR-048.00HR 135.36 135.36 0.00

100YR-072.00HR 105.35 105.35 0.00

100YR-120.00HR 74.40 74.40 0.00



OVERFLOW IN PIPE

O
VE

R
FL

O
W

 IN
 P

IP
E

O
VE

R
FL

O
W

 IN
 P

IP
E

SHALLOW CONCENTRATED FLOW

SHEET FLOW

©

1-800-892-0123

Call
Before
You Dig

TH
E 

G
R

O
VE

 - 
AR

EA
 1

(S
IN

G
LE

 F
AM

IL
Y)

SU
G

AR
 G

R
O

VE
, I

L 
60

55
4

SU
G

AR
 G

R
O

VE
, L

LC

NORTH

DRAINAGE AREAS

EXH

D
R

AI
N

AG
E

EX
H

IB
IT

Detention Basin Information

DETENTION SERVICE AREA
EAST BASIN

ALLOWABLE RELEASE
UNDETAINED AREA

UNDETAINED RELEASE
ADJUSTED ALLOWABLE RELEASE

TOTAL ALLOWABLE RELEASE
IMPERVIOUS AREA (65% LOT COVERAGE)

VOLUME CONTROL REQUIRED
BOTTOM OF POND

NORMAL WATER LEVEL (NWL)
VOLUME CONTROL PROVIDED

ACTUAL RELEASE RATE (100YR-24HR)
HIGH WATER LEVEL (HWL)

DETENTION VOLUME PROVIDED
DEPRESSIONAL COMPENSATORY STORAGE REQUIRED
DEPRESSIONAL COMPENSATORY STORAGE PROVIDED
DEPRESSIONAL COMPENSATORY STORAGE ELEVATION

OVERFLOW WEIR ELEVATION
OVERFLOW WEIR LENGTH

TOP OF POND
OVERFLOW WEIR CAPACITY

OVERFLOW WEIR HWL

WEST BASIN
61.02 AC
6.10 CFS
0.00 AC

0.00 CFS
6.10 CFS

33.69 AC

2.81 AC-FT
3.11 AC-FT

716.80'
716.80'

718.00'

716.99'

18.68 AC
1.87 CFS
1.57 AC

1.27 CFS
0.60 CFS

6.70 CFS
8.79 AC

-
-
-

702.60'

704.30'

703.19'

175.00'

DESCRIPTION

OVERFLOW WEIR CAPACITY REQUIRED

120.00'

51.10 CFS 184.78 CFS

2.81 AC-FT 0.73 AC-FT

0.82 AC-FT3.22 AC-FT
700.34'710.00'
700.00'709.30'

1.65 CFS 6.66 CFS
702.59'716.33'

5.83 AC-FT34.38 AC-FT

FREEBOARD 1.01' 1.11'
OFFSITE TRIBUTARY AREA 34.35 AC 244.82 AC

598.11 CFS 691.56 CFS

EAST  TC

EAST OFFSITE TC

WEST TC

WEST OFFSITE TC

DESTILATION VOLUME REQUIRED (100 CY/AC)
DESTILATION VOLUME PROVIDED

3.78 AC-FT 1.16 AC-FT
4.07 AC-FT 1.25 AC-FT

DEPRESSIONAL STORAGE OFFSITE TC
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IMPERVIOUS AREA CALCULATIONS

TRIBUTARY LOT AREA
EAST BASIN

IMPERVIOUS AREA (65% LOT COVERAGE)
DENNY ROAD IMPERVIOUS AREA

VOLUME CONTROL REQUIRED

WEST BASIN
48.79 AC
31.71 AC
1.98 AC

13.52 AC
8.79 AC
0.00 AC

SURFACE TYPE

2.81 AC-FT 0.73 AC-FT
TOTAL IMPERVIOUS AREA 33.69 AC 8.79 AC
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Sugar Grove Lot 1

Routing Diagram for Sugar Grove Lot 1
Prepared by Kimley-Horn & Associates,  Printed 5/29/2025
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Subcat Reach Pond Link
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Summary for Subcatchment 3C: East

Runoff = 52.29 cfs @ 16.50 hrs,  Volume= 36.236 af,  Depth= 7.13"
     Routed to Pond 2P : East Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"

Area (ac) CN Description

48.790 90 1/8 acre lots, 65% imp, HSG C
8.310 74 >75% Grass cover, Good, HSG C

* 1.980 98 Denny Rd Impervious
* 1.940 80 Denny Rd Pervious

61.020 88 Weighted Average
27.326 44.78% Pervious Area
33.694 55.22% Impervious Area

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

78.7 Direct Entry, See line 1 in 5 Yr Hydroflow Report

Subcatchment 3C: East

Runoff

Hydrograph
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Huff 0-10sm 3Q scaled to 24.00 hrs

100YR-024.00HR Rainfall=8.57"

Runoff Area=61.020 ac

Runoff Volume=36.236 af

Runoff Depth=7.13"

Tc=78.7 min

CN=88

52.29 cfs
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Summary for Pond 2P: East Pond

Inflow Area = 61.020 ac, 55.22% Impervious,  Inflow Depth = 7.13"    for  100YR-024.00HR event
Inflow = 52.29 cfs @ 16.50 hrs,  Volume= 36.236 af
Outflow = 1.65 cfs @ 25.79 hrs,  Volume= 13.591 af,  Atten= 97%,  Lag= 557.2 min
Primary = 1.65 cfs @ 25.79 hrs,  Volume= 13.591 af
     Routed to Pond 3P : West Pond

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 716.33' @ 25.79 hrs   Surf.Area= 6.553 ac   Storage= 34.375 af

Plug-Flow detention time= 3,206.6 min calculated for 13.591 af (38% of inflow)
Center-of-Mass det. time= 2,926.7 min ( 3,866.8 - 940.2 )

Volume Invert Avail.Storage Storage Description

#1 710.00' 45.860 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

710.00 4.670 0.000 0.000
711.00 4.870 4.770 4.770
712.00 5.060 4.965 9.735
713.00 5.280 5.170 14.905
714.00 5.460 5.370 20.275
715.00 6.010 5.735 26.010
716.00 6.420 6.215 32.225
716.80 6.740 5.264 37.489
717.00 6.820 1.356 38.845
718.00 7.210 7.015 45.860

Device Routing     Invert Outlet Devices

#1 Primary 710.00' 5.0" Vert. Orifice/Grate    C= 0.610   Limited to weir flow at low heads   
#2 Primary 716.80' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.20   
Width (feet)  175.00  175.00   

Primary OutFlow  Max=1.65 cfs @ 25.79 hrs  HW=716.33'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.65 cfs @ 12.11 fps)
2=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Pond 2P: East Pond
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Inflow Area=61.020 ac

Peak Elev=716.33'

Storage=34.375 af

52.29 cfs

1.65 cfs
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Summary for Subcatchment 4C: West

Runoff = 15.28 cfs @ 15.79 hrs,  Volume= 9.989 af,  Depth= 7.01"
     Routed to Pond 3P : West Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"

Area (ac) CN Description

13.520 90 1/8 acre lots, 65% imp, HSG C
3.590 74 >75% Grass cover, Good, HSG C

17.110 87 Weighted Average
8.322 48.64% Pervious Area
8.788 51.36% Impervious Area

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

18.1 Direct Entry, See line 19 in 5 Yr Hydroflow report

Subcatchment 4C: West
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Hydrograph
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Huff 0-10sm 3Q scaled to 24.00 hrs

100YR-024.00HR Rainfall=8.57"

Runoff Area=17.110 ac

Runoff Volume=9.989 af

Runoff Depth=7.01"

Tc=18.1 min

CN=87

15.28 cfs
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Summary for Subcatchment 7C: West Undetained

Runoff = 1.27 cfs @ 15.71 hrs,  Volume= 0.759 af,  Depth= 5.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"

Area (ac) CN Description

1.050 74 >75% Grass cover, Good, HSG C
* 0.020 98 Onsite paved area, HSG C
* 0.160 98 Offsite asphalt trail, HSG C
* 0.340 74 Offsite trail >75% Grass cover, Good, HSG C

1.570 77 Weighted Average
1.390 88.54% Pervious Area
0.180 11.46% Impervious Area

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

10.0 Direct Entry, 

Subcatchment 7C: West Undetained
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Huff 0-10sm 3Q scaled to 24.00 hrs

100YR-024.00HR Rainfall=8.57"

Runoff Area=1.570 ac

Runoff Volume=0.759 af

Runoff Depth=5.80"

Tc=10.0 min

CN=77

1.27 cfs
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Summary for Pond 3P: West Pond

Inflow Area = 78.130 ac, 54.37% Impervious,  Inflow Depth > 3.62"    for  100YR-024.00HR event
Inflow = 16.45 cfs @ 15.79 hrs,  Volume= 23.580 af
Outflow = 6.66 cfs @ 19.34 hrs,  Volume= 22.141 af,  Atten= 60%,  Lag= 212.8 min
Primary = 6.66 cfs @ 19.34 hrs,  Volume= 22.141 af
     Routed to Link 2L : Sugar Grove Lot 1

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 702.59' @ 19.34 hrs   Surf.Area= 2.752 ac   Storage= 5.830 af

Plug-Flow detention time= 627.2 min calculated for 22.131 af (94% of inflow)
Center-of-Mass det. time= 353.1 min ( 2,958.4 - 2,605.3 )

Volume Invert Avail.Storage Storage Description

#1 700.34' 10.759 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

700.34 2.440 0.000 0.000
701.00 2.530 1.640 1.640
702.00 2.670 2.600 4.240
703.00 2.810 2.740 6.980
704.00 2.960 2.885 9.865
704.30 3.000 0.894 10.759

Device Routing     Invert Outlet Devices

#1 Primary 700.34' 13.9" Vert. Orifice/Grate    C= 0.610   Limited to weir flow at low heads   
#2 Primary 702.60' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00   
Width (feet)  120.00  120.00   

Primary OutFlow  Max=6.66 cfs @ 19.34 hrs  HW=702.59'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 6.66 cfs @ 6.32 fps)
2=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Pond 3P: West Pond

Inflow
Primary

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=78.130 ac

Peak Elev=702.59'

Storage=5.830 af

16.45 cfs

6.66 cfs
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Summary for Link 2L: Sugar Grove Lot 1

Inflow Area = 78.130 ac, 54.37% Impervious,  Inflow Depth > 3.40"    for  100YR-024.00HR event
Inflow = 6.66 cfs @ 19.34 hrs,  Volume= 22.141 af
Primary = 6.66 cfs @ 19.34 hrs,  Volume= 22.141 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Link 2L: Sugar Grove Lot 1

Inflow
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Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Inflow Area=78.130 ac
6.66 cfs

6.66 cfs
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Summary for Subcatchment 3C: East

Runoff = 52.29 cfs @ 16.50 hrs,  Volume= 36.236 af,  Depth= 7.13"
     Routed to Pond 2P : East Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"

Area (ac) CN Description

48.790 90 1/8 acre lots, 65% imp, HSG C
8.310 74 >75% Grass cover, Good, HSG C

* 1.980 98 Denny Rd Impervious
* 1.940 80 Denny Rd Pervious

61.020 88 Weighted Average
27.326 44.78% Pervious Area
33.694 55.22% Impervious Area

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

78.7 Direct Entry, See line 1 in 5 Yr Hydroflow Report



Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"Sugar Grove Lot 1 - Copy
  Printed  6/10/2025Prepared by Kimley-Horn & Associates

HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 5C: East Offsite

Runoff = 29.21 cfs @ 16.26 hrs,  Volume= 19.363 af,  Depth= 6.76"
     Routed to Pond 2P : East Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"

Area (ac) CN Description

34.350 85 Row crops, straight row, Good, HSG C

34.350 100.00% Pervious Area

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

33.2 100 0.0124 0.05 Sheet Flow, 
Cultivated: Residue>20%   n= 0.170   P2= 0.50"

28.0 1,434 0.0090 0.85 Shallow Concentrated Flow, 
Cultivated Straight Rows   Kv= 9.0 fps

61.2 1,534 Total



Huff 0-10sm 4Q scaled to 120.00 hrs  100YR-120.00HR Rainfall=10.66"Sugar Grove Lot 1 - Co
  Printed  6/10/2025Prepared by Kimley-Horn & Associates

HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Events for Pond 2P: East Pond

Event Inflow

(cfs)

Outflow

(cfs)

Primary

(cfs)

Secondary

(cfs)

Elevation

(feet)

Storage

(acre-feet)

002YR-024.00HR 26.37 1.12 1.12 0.00 713.04 15.132

100YR-001.00HR 193.02 1.32 1.32 0.00 714.09 20.774

100YR-002.00HR 200.27 1.50 1.50 0.00 715.27 27.618

100YR-003.00HR 189.76 1.59 1.59 0.00 715.87 31.423

100YR-006.00HR 154.25 9.36 1.72 7.64 716.85 37.807

100YR-012.00HR 117.48 34.91 1.73 33.18 716.95 38.492

100YR-018.00HR 98.64 49.83 1.74 48.09 716.99 38.786

100YR-024.00HR 81.37 51.10 1.74 49.36 716.99 38.809

100YR-048.00HR 46.98 45.96 1.74 44.22 716.98 38.713

100YR-072.00HR 33.70 33.29 1.73 31.55 716.94 38.455

100YR-120.00HR 22.15 22.08 1.73 20.35 716.90 38.198



Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"Sugar Grove Lot 1 - Copy
  Printed  6/10/2025Prepared by Kimley-Horn & Associates

HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 15S: Depressional Storage Offsite

Runoff = 32.09 cfs @ 16.41 hrs,  Volume= 21.550 af,  Depth= 6.76"
     Routed to Pond 14P : Depressional Storage Remainder

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"

Area (ac) CN Description

38.230 85 Row crops, straight row, Good, HSG C

38.230 100.00% Pervious Area

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

44.6 100 0.0059 0.04 Sheet Flow, 
Cultivated: Residue>20%   n= 0.170   P2= 0.50"

29.5 1,379 0.0075 0.78 Shallow Concentrated Flow, 
Cultivated Straight Rows   Kv= 9.0 fps

74.1 1,479 Total



Huff 0-10sm 4Q scaled to 120.00 hrs  100YR-120.00HR Rainfall=10.66"Sugar Grove Lot 1 - Co
  Printed  6/10/2025Prepared by Kimley-Horn & Associates

HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Events for Pond 14P: Depressional Storage Remainder

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

Storage

(acre-feet)

002YR-024.00HR 9.97 9.79 716.64 1.295

100YR-001.00HR 72.86 67.28 716.80 2.252

100YR-002.00HR 76.18 71.95 716.81 2.311

100YR-003.00HR 72.04 68.90 716.80 2.272

100YR-006.00HR 58.41 56.96 716.78 2.116

100YR-012.00HR 47.31 46.08 716.76 1.963

100YR-018.00HR 68.38 66.21 716.80 2.238

100YR-024.00HR 70.03 68.27 716.80 2.264

100YR-048.00HR 62.50 62.29 716.79 2.187

100YR-072.00HR 44.79 44.70 716.75 1.943

100YR-120.00HR 29.13 29.09 716.71 1.695



Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"Sugar Grove Lot 1 - Copy
  Printed  6/10/2025Prepared by Kimley-Horn & Associates

HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Summary for Reach 2R: Travel Time

[81] Warning: Exceeded Pond 14P by 1.00' @ 21.55 hrs

Inflow Area = 38.230 ac, 0.00% Impervious,  Inflow Depth = 11.50"    for  100YR-024.00HR event
Inflow = 68.27 cfs @ 18.64 hrs,  Volume= 36.634 af
Outflow = 34.92 cfs @ 26.21 hrs,  Volume= 36.505 af,  Atten= 49%,  Lag= 454.2 min
     Routed to Pond 3P : West Pond

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.34 fps,  Min. Travel Time= 311.1 min
Avg. Velocity = 0.11 fps,  Avg. Travel Time= 943.9 min

Peak Storage= 651,789 cf @ 21.02 hrs
Average Depth at Peak Storage= 1.23' , Surface Width= 123.95'
Bank-Full Depth= 4.00'  Flow Area= 700.0 sf,  Capacity= 469.62 cfs

43.00'  x  4.00'  deep channel,  n= 0.170
Side Slope Z-value= 30.3  35.7 '/'   Top Width= 307.00'
Length= 6,365.0'   Slope= 0.0020 '/'
Inlet Invert= 716.50',  Outlet Invert= 704.00'

‡



Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"Sugar Grove Lot 1 - Copy
  Printed  6/10/2025Prepared by Kimley-Horn & Associates

HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 4C: West

Runoff = 15.28 cfs @ 15.79 hrs,  Volume= 9.989 af,  Depth= 7.01"
     Routed to Pond 3P : West Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"

Area (ac) CN Description

13.520 90 1/8 acre lots, 65% imp, HSG C
3.590 74 >75% Grass cover, Good, HSG C

17.110 87 Weighted Average
8.322 48.64% Pervious Area
8.788 51.36% Impervious Area

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

18.1 Direct Entry, See line 19 in 5 Yr Hydroflow report



Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"Sugar Grove Lot 1 - Copy
  Printed  6/10/2025Prepared by Kimley-Horn & Associates

HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 6C: West Offsite

Runoff = 138.61 cfs @ 18.99 hrs,  Volume= 116.454 af,  Depth= 6.76"
     Routed to Pond 3P : West Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"

Area (ac) CN Description

206.590 85 Row crops, straight row, Good, HSG C

206.590 100.00% Pervious Area

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

263.6 6,365 0.0020 0.40 Shallow Concentrated Flow, 
Cultivated Straight Rows   Kv= 9.0 fps



Huff 0-10sm 4Q scaled to 120.00 hrs  100YR-120.00HR Rainfall=10.66"Sugar Grove Lot 1 - Co
  Printed  6/10/2025Prepared by Kimley-Horn & Associates

HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Events for Pond 3P: West Pond

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

Storage

(acre-feet)

002YR-024.00HR 45.33 45.25 702.81 6.451

100YR-001.00HR 132.37 132.12 703.06 7.162

100YR-002.00HR 168.99 168.73 703.15 7.408

100YR-003.00HR 180.56 180.12 703.18 7.480

100YR-006.00HR 185.11 184.78 703.19 7.510

100YR-012.00HR 178.94 178.90 703.17 7.472

100YR-018.00HR 166.88 166.64 703.15 7.394

100YR-024.00HR 151.14 151.11 703.11 7.292

100YR-048.00HR 107.62 107.58 703.00 6.985

100YR-072.00HR 85.99 85.98 702.94 6.817

100YR-120.00HR 65.67 65.65 702.88 6.645



Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"Sugar Grove Lot 1 - Copy
  Printed  6/10/2025Prepared by Kimley-Horn & Associates

HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 7C: West Undetained

Runoff = 1.27 cfs @ 15.71 hrs,  Volume= 0.759 af,  Depth= 5.80"
     Routed to Link 2L : Sugar Grove Lot 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"

Area (ac) CN Description

1.050 74 >75% Grass cover, Good, HSG C
* 0.020 98 Onsite paved area, HSG C
* 0.160 98 Offsite asphalt trail, HSG C
* 0.340 74 Offsite trail >75% Grass cover, Good, HSG C

1.570 77 Weighted Average
1.390 88.54% Pervious Area
0.180 11.46% Impervious Area

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

10.0 Direct Entry, 



Huff 0-10sm 4Q scaled to 120.00 hrs  100YR-120.00HR Rainfall=10.66"Sugar Grove Lot 1 - Co
  Printed  6/10/2025Prepared by Kimley-Horn & Associates

HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Events for Link 2L: Sugar Grove Lot 1

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

002YR-024.00HR 45.38 45.38 0.00

100YR-001.00HR 132.12 132.12 0.00

100YR-002.00HR 168.73 168.73 0.00

100YR-003.00HR 180.12 180.12 0.00

100YR-006.00HR 185.38 185.38 0.00

100YR-012.00HR 179.43 179.43 0.00

100YR-018.00HR 167.11 167.11 0.00

100YR-024.00HR 151.58 151.58 0.00

100YR-048.00HR 108.07 108.07 0.00

100YR-072.00HR 86.32 86.32 0.00

100YR-120.00HR 65.89 65.89 0.00



Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, May 27 2025

EAST POND OVERFLOW WEIR

Rectangular Weir
Crest =  Broad
Bottom Length (ft) =  175.00
Total Depth (ft) =  1.20

Calculations
Weir Coeff. Cw =  2.60
Compute by: Known Depth
Known Depth (ft) =  1.20

Highlighted
Depth (ft) =  1.20
Q (cfs) =  598.11
Area (sqft) =  210.00
Velocity (ft/s) =  2.85
Top Width (ft) =  175.00
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Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, May 27 2025

WEST POND OVERFLOW WEIR

Rectangular Weir
Crest =  Broad
Bottom Length (ft) =  120.00
Total Depth (ft) =  1.69

Calculations
Weir Coeff. Cw =  2.60
Compute by: Known Depth
Known Depth (ft) =  1.69

Highlighted
Depth (ft) =  1.69
Q (cfs) =  685.46
Area (sqft) =  202.80
Velocity (ft/s) =  3.38
Top Width (ft) =  120.00
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Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Jun 10 2025

Merrill Rd Culvert - Existing Critical Storm

Invert Elev Dn (ft) =  699.32
Pipe Length (ft) =  50.00
Slope (%) =  1.68
Invert Elev Up (ft) =  700.16
Rise (in) =  30.0
Shape =  Circular
Span (in) =  30.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  705.00
Top Width (ft) =  25.00
Crest Width (ft) =  100.00

Calculations
Qmin (cfs) =  189.64
Qmax (cfs) =  189.64
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  189.64
Qpipe (cfs) =  48.18
Qovertop (cfs) =  141.46
Veloc Dn (ft/s) =  9.98
Veloc Up (ft/s) =  10.28
HGL Dn (ft) =  701.71
HGL Up (ft) =  702.43
Hw Elev (ft) =  705.65
Hw/D (ft) =  2.20
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Jun 10 2025

Merrill Rd Culvert - Existing Critical Storm + 12 Inch Drain Tile

Invert Elev Dn (ft) =  699.32
Pipe Length (ft) =  50.00
Slope (%) =  1.68
Invert Elev Up (ft) =  700.16
Rise (in) =  30.0
Shape =  Circular
Span (in) =  30.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  705.00
Top Width (ft) =  25.00
Crest Width (ft) =  100.00

Calculations
Qmin (cfs) =  187.62
Qmax (cfs) =  189.64
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  187.62
Qpipe (cfs) =  47.94
Qovertop (cfs) =  139.68
Veloc Dn (ft/s) =  9.93
Veloc Up (ft/s) =  10.24
HGL Dn (ft) =  701.71
HGL Up (ft) =  702.43
Hw Elev (ft) =  705.61
Hw/D (ft) =  2.18
Flow Regime =  Inlet Control

12" Drain tile max capacity @ 0.32% = 2.02 CFS



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Jun 10 2025

Merrill Rd Culvert - Proposed Critical Storm

Invert Elev Dn (ft) =  699.32
Pipe Length (ft) =  50.00
Slope (%) =  1.68
Invert Elev Up (ft) =  700.16
Rise (in) =  30.0
Shape =  Circular
Span (in) =  30.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  705.00
Top Width (ft) =  25.00
Crest Width (ft) =  100.00

Calculations
Qmin (cfs) =  185.38
Qmax (cfs) =  189.64
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  185.38
Qpipe (cfs) =  47.83
Qovertop (cfs) =  137.55
Veloc Dn (ft/s) =  9.91
Veloc Up (ft/s) =  10.22
HGL Dn (ft) =  701.70
HGL Up (ft) =  702.43
Hw Elev (ft) =  705.59
Hw/D (ft) =  2.17
Flow Regime =  Inlet Control
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OUTLOT FOR DETENTION POND
122,917 SF (2.82 AC)
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Feb 6 2025

Channel - 01

Trapezoidal
Bottom Width (ft) =  41.20
Side Slopes (z:1) =  3.92, 3.77
Total Depth (ft) =  11.00
Invert Elev (ft) =  700.00
Slope (%) =  0.25
N-Value =  0.300

Calculations
Compute by: Known Q
Known Q (cfs) =  110.09

Highlighted
Depth (ft) =  3.83
Q (cfs) =  110.09
Area (sqft) =  214.20
Velocity (ft/s) =  0.51
Wetted Perim (ft) =  71.63
Crit Depth, Yc (ft) =  0.60
Top Width (ft) =  70.65
EGL (ft) =  3.83
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Feb 6 2025

Channel - 02

Trapezoidal
Bottom Width (ft) =  73.40
Side Slopes (z:1) =  3.64, 4.11
Total Depth (ft) =  11.00
Invert Elev (ft) =  700.00
Slope (%) =  0.25
N-Value =  0.300

Calculations
Compute by: Known Q
Known Q (cfs) =  110.09

Highlighted
Depth (ft) =  2.86
Q (cfs) =  110.09
Area (sqft) =  241.62
Velocity (ft/s) =  0.46
Wetted Perim (ft) =  96.29
Crit Depth, Yc (ft) =  0.41
Top Width (ft) =  95.56
EGL (ft) =  2.86
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Feb 6 2025

Channel - 04

Triangular
Side Slopes (z:1) =  3.69, 4.30
Total Depth (ft) =  11.10

Invert Elev (ft) =  700.00
Slope (%) =  0.25
N-Value =  0.300

Calculations
Compute by: Known Q
Known Q (cfs) =  110.90

Highlighted
Depth (ft) =  7.04
Q (cfs) =  110.90
Area (sqft) =  198.00
Velocity (ft/s) =  0.56
Wetted Perim (ft) =  58.00
Crit Depth, Yc (ft) =  2.17
Top Width (ft) =  56.25
EGL (ft) =  7.04
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Feb 6 2025

Channel - 04

Trapezoidal
Bottom Width (ft) =  85.20
Side Slopes (z:1) =  3.83, 3.42
Total Depth (ft) =  7.50
Invert Elev (ft) =  700.00
Slope (%) =  0.25
N-Value =  0.300

Calculations
Compute by: Known Q
Known Q (cfs) =  110.09

Highlighted
Depth (ft) =  2.64
Q (cfs) =  110.09
Area (sqft) =  250.19
Velocity (ft/s) =  0.44
Wetted Perim (ft) =  105.06
Crit Depth, Yc (ft) =  0.38
Top Width (ft) =  104.34
EGL (ft) =  2.64
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Exhibit 3 – Storm Sewer Sizing  
DRAINAGE AREA MAP / STORM SEWER CATCHMENT EXHIBIT 

HYDRAFLOW OUTPUTS – 5-YR STORM SEWER SIZING 

PROPOSED CULVERT ANALYSIS 

OVERLAND FLOW CALCULATIONS 

 



OUTLOT FOR DETENTION POND
314,007 SF (7.21 AC)

OUTLOT FOR DETENTION POND
130,572 SF (3.00 AC)

OUTLOT FOR PARK/
GREEN SPACE

78,758 SF (1.8 AC)

TYPICAL LOT
C CALCULATION ©
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OUTLOT FOR DETENTION POND
314,007 SF (7.21 AC)

OUTLOT FOR PARK/
GREEN SPACE

78,758 SF (1.8 AC)

TYPICAL LOT
C CALCULATION

DENNY RD
IMPERVIOUS AREA

SHALLOW CONCENTRATED FLOW

SHEET FLOW
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Line InletID
DnStrmLine 

No.
LineLength DrainageArea TotalArea RunoffCoeff IncrCxA TotalCxA InletTime Tc iSys TotalRunoff KnownQ FlowRate CapacityFull VelAve LineSize LineSlope InvertDn InvertUp HGLDn HGLUp

Grnd/RimElev 

Dn

Grnd/RimElev 

Up
LineID

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)

1 DL2 Outfall 117.789 0 9.97 0 0 7.69 0 78.7 1.65 12.69 0 12.69 44.53 4.39 42 0.2 710 710.23 711.08 711.57 713.96 719.68 DL2 TO DL1

2 DL24 1 30.353 0 9.97 0 0 7.69 0 78.6 1.65 12.71 0 12.71 44.55 3.68 42 0.2 710.23 710.29 711.6 711.64 719.68 720.42 DL24 TO DL2

3 DL3 2 21.52 0 9.97 0 0 7.69 0 78.5 1.65 12.73 0 12.73 44.51 3.63 42 0.2 710.29 710.33 711.67 711.7 720.42 720.76 DL3 TO DL24

4 DM1 3 132.27 0 0.52 0 0 0.4 0 71.3 1.78 0.71 0 0.71 36.11 1.64 30 0.78 711.33 712.36 711.9 712.63 j 720.76 721.41 DM1 TO DL3

5 DM2 4 163.086 0 0.52 0 0 0.4 0 62.6 1.96 0.78 0 0.78 18.34 1.85 30 0.2 712.36 712.69 712.71 713.04 721.41 721.99 DM2 TO DM1

6 DM3 5 153.783 0 0.52 0 0 0.4 0 54.6 2.16 0.86 0 0.86 18.34 1.86 30 0.2 712.69 712.99 713.08 713.35 721.99 721.95 DM3 TO DM2

7 DM4 6 125.823 0 0.52 0 0 0.4 0 48.2 2.36 0.94 0 0.94 18.34 1.92 30 0.2 712.99 713.24 713.4 713.62 721.95 721.91 DM4 TO DM3

8 DM5 7 162.85 0 0.52 0 0 0.4 0 40 2.66 1.06 0 1.06 18.34 2.04 30 0.2 713.24 713.57 713.65 713.98 721.91 719.74 DM5 TO DM4

9 DM6 8 140 0 0.52 0 0 0.4 0 33.2 3 1.19 0 1.19 18.34 2.11 30 0.2 713.57 713.85 714 714.28 719.74 718.93 DM6 TO DM5

10 DM7 9 140 0 0.52 0 0 0.4 0 28.9 3.25 1.3 0 1.3 10.12 2.21 24 0.2 714.35 714.63 714.83 715.11 718.93 719.72 DM7 TO DM6

11 DM8 10 140 0 0.52 0 0 0.4 0 24.7 3.55 1.41 0 1.41 10.11 2.26 24 0.2 714.63 714.91 715.14 715.42 719.72 719.72 DM8 TO DM7

12 DM9 11 140 0 0.52 0 0 0.4 0 22.3 3.74 1.49 0 1.49 7.43 3.27 18 0.5 715.41 716.11 715.87 716.57 719.72 721.44 DM9 TO DM8

13 DM10 12 140 0 0.52 0 0 0.4 0 20.1 3.94 1.57 0 1.57 7.43 3.32 18 0.5 716.11 716.81 716.58 717.28 721.44 721.44 DM10 TO DM9

14 DM11 13 140 0 0.52 0 0 0.4 0 18.5 4.09 1.63 0 1.63 5.78 3.77 15 0.8 717.06 718.18 717.52 718.69 721.44 722.46 DM11 TO DM10

15 DM12 14 140 0 0.52 0 0 0.4 0 17.6 4.2 1.67 0 1.67 3.86 4.26 12 1.18 718.43 720.08 718.89 720.63 722.46 723.46 DM12 TO DM11

16 DM13 15 234.549 0 0.52 0 0 0.4 0 16 4.37 1.74 0 1.74 3.86 3.89 12 1.18 720.08 722.83 720.63 723.4 723.46 726.62 DM13 TO DM12

17 DM14 16 76.318 0.39 0.52 0.76 0.3 0.4 10 15.5 4.43 1.77 0 1.77 2.32 3.25 12 0.42 722.83 723.16 723.49 723.81 726.62 727.16 DM14 TO DM13

18 DM15 17 226.46 0.14 0.14 0.76 0.1 0.1 10 10 5.22 0.54 0 0.54 4.68 1.81 12 1.73 723.16 727.07 723.83 727.38 j 727.16 731.07 DM15 TO DM14

19 DD2 Outfall 41.84 0 8.4 0 0 6.48 0 18.1 4.14 26.79 0 26.79 16.91 6.58 30 0.17 700.34 700.41 702.1 702.58 703.22 709.62 DD2 TO DD1

20 DD3 19 302.036 0.21 6.51 0.76 0.16 5 10 17 4.26 21.32 0 21.32 41.86 5.46 30 1.04 700.41 703.56 703.12 705.12 j 709.62 709.75 DD3 TO DD2

21 DE1 20 59.346 0 3.59 0 0 2.79 0 16.6 4.31 12 0 12 18.34 3.74 30 0.2 703.56 703.68 705.12 705.22 709.75 710.94 DE1 TO DD3

22 DE2 21 91.88 0 3.59 0 0 2.79 0 16 4.38 12.2 0 12.2 18.34 3.7 30 0.2 703.68 703.86 705.29 705.43 710.94 713.77 DE2 TO DE1

23 DE3 22 96.106 0 3.59 0 0 2.79 0 15.3 4.45 12.41 0 12.41 18.34 3.7 30 0.2 703.86 704.05 705.5 705.64 713.77 713.18 DE3 TO DE2

24 DE4 23 140 0 3.41 0 0 2.65 0 14.7 4.53 12 0 12 34.78 5.67 24 2.36 704.55 707.86 705.86 709.11 j 713.18 713.18 DE4 TO DE3

25 DE5 24 75.572 0 1.89 0 0 1.46 0 14.1 4.6 6.73 0 6.73 14.38 3.71 24 0.4 707.86 708.17 709.11 709.2 713.18 715.81 DE5 TO DE4

26 DE6 25 263.081 0 1.89 0 0 1.46 0 12.2 4.87 7.13 0 7.13 14.38 4.5 24 0.4 708.17 709.23 709.24 710.18 715.81 713.99 DE6 TO DE5

27 DE7 26 139.326 0 1.89 0 0 1.46 0 11.6 4.96 7.25 0 7.25 18.79 6.46 18 3.2 709.73 714.19 710.55 715.23 713.99 719.74 DE7 TO DE6

28 DE8 27 122.482 0.3 1.89 0.76 0.23 1.46 10 11.3 5.01 7.33 0 7.33 11.55 7.72 15 3.2 714.44 718.36 715.23 719.44 719.74 723.25 DE8 TO DE7

29 DE9 28 140 0.36 0.36 0.76 0.27 0.27 10 10 5.22 1.42 0 1.42 6.41 2.81 12 3.24 718.61 723.14 719.44 723.65 j 723.25 727.6 DE9 TO DE8

30 DK2 Outfall 42.8 0 6.86 0 0 5.3 0 14.3 4.58 24.29 0 24.29 48.03 6.93 30 1.37 710 710.59 711.68 712.26 j 712.88 719.78 DK2 TO DK1

31 DK3 30 137.5 0.54 6.86 0.78 0.42 5.3 10 13.8 4.64 24.62 0 24.62 48.03 7 30 1.37 710.59 712.47 712.26 714.16 719.78 718.59 DK3 TO DK2

32 DK4 31 27 0.45 6.32 0.78 0.35 4.88 10 13.7 4.66 22.73 0 22.73 18.34 4.63 30 0.2 712.47 712.53 714.97 715.03 718.59 718.59 DK4 TO DK3

33 DK5 32 84.013 0.38 5.88 0.76 0.29 4.53 10 13.4 4.7 21.32 0 21.32 18.34 4.34 30 0.2 712.53 712.7 715.08 715.3 718.59 718.2 DK5 TO DK4

34 DK6 33 120 0.54 5.5 0.76 0.41 4.25 10 12.9 4.77 20.26 0 20.26 18.34 4.13 30 0.2 712.7 712.94 715.35 715.64 718.2 718.2 DK6 TO DK5

35 DK7 34 120 0.27 3.35 0.76 0.21 2.58 10 12.4 4.85 12.51 0 12.51 33.55 4.96 24 2.2 713.44 716.08 715.91 717.35 j 718.2 721.46 DK7 TO DK6

36 DK8 35 120 0.34 3.08 0.76 0.26 2.37 10 11.8 4.93 11.7 0 11.7 20.23 5.67 24 0.8 716.08 717.04 717.35 718.26 j 721.46 721.46 DK8 TO DK7

37 DK9 36 60 0.27 2.74 0.76 0.21 2.12 10 11.5 4.97 10.52 0 10.52 15.67 5.3 24 0.48 717.04 717.32 718.26 718.51 721.46 723.03 DK9 TO DK8

38 DK10 37 120 0.41 2.47 0.76 0.31 1.91 10 11.2 5.03 9.6 0 9.6 7.28 5.44 18 0.48 717.82 718.4 719.32 720.33 723.03 722.95 DK10 TO DK9

39 DK14 38 145.5 0.47 0.94 0.78 0.37 0.73 10 10.3 5.17 3.78 0 3.78 10.72 3.87 15 2.75 718.65 722.66 720.79 723.44 j 722.95 726.79 DK14 TO DK10

40 DK15 39 27 0.47 0.47 0.78 0.37 0.37 10 10 5.22 1.91 0 1.91 4.57 2.6 15 0.5 722.66 722.79 723.44 723.46 726.79 726.79 DK15 TO DK14

41 DA10 Outfall 45.844 0 9.19 0 0 7.09 0 17 4.26 30.21 0 30.21 0 5.97 36 -0.2 704.73 704.64 706.51 707.02 715.3 718.63 DA10 TO DA15

42 DA9 41 64.23 0.31 6.33 0.76 0.23 4.89 10 16.6 4.3 21.04 0 21.04 0 3.03 36 -0.4 704.64 704.39 707.41 707.48 718.63 718.83 DA10 TO DA9

43 DA8 42 120 0.22 6.03 0.76 0.16 4.66 10 16 4.38 20.39 0 20.39 0 2.88 36 -0.4 704.39 703.91 707.5 707.62 718.83 721.14 DA9 TO DA8

44 DA7 43 120 0.2 5.81 0.76 0.15 4.49 10 15.3 4.46 20.03 0 20.03 0 2.83 36 -0.39 703.91 703.44 707.63 707.74 721.14 724.63 DA8 TO DA7

45 DC1 44 129 0.55 5.61 0.78 0.43 4.34 10 14.6 4.55 19.75 0 19.75 29.83 4.51 36 0.2 714.31 714.57 716.09 716.35 724.63 724.26 DC1 TO DA7

46 DC2 45 27 0.68 5.06 0.78 0.53 3.91 10 14.4 4.57 17.89 0 17.89 29.83 3.98 36 0.2 714.57 714.62 716.4 716.44 724.26 724.26 DC2 TO DC1

47 DC3 46 44.002 0 4.38 0 0 3.38 0 14.1 4.61 15.6 0 15.6 29.83 3.12 36 0.2 714.62 714.71 716.65 716.68 724.26 723.74 DC3 TO DC2

48 DC4 47 66.998 0.43 2.97 0.76 0.33 2.28 10 13.6 4.68 10.67 0 10.67 25.88 3.53 30 0.4 715.21 715.48 716.82 716.85 723.74 720.9 DC4 TO DC3

49 DC5 48 60 0.37 2.53 0.76 0.28 1.95 10 13.3 4.72 9.21 0 9.21 13.53 4.63 24 0.36 715.98 716.19 717.19 717.4 720.9 720.9 DC5 TO DC4

50 DC6 49 119.989 0.35 2.16 0.76 0.27 1.67 10 12.5 4.83 8.06 0 8.06 13.53 4.18 24 0.36 716.19 716.62 717.45 717.73 720.9 721.3 DC6 TO DC5

51 DC9 50 145.5 0.64 1.18 0.78 0.5 0.92 10 10.2 5.19 4.78 0 4.78 18.44 3.96 18 3.08 716.87 721.36 718.05 722.20 j 721.3 725.74 DC9 TO DC6

52 DC10 51 27 0.55 0.55 0.78 0.43 0.43 10 10 5.22 2.22 0 2.22 2.52 3.62 12 0.5 721.61 721.74 722.34 722.47 725.74 725.74 DC10 TO DC9

53 DK11 38 120 0.39 1.12 0.76 0.3 0.87 10 10.6 5.12 4.44 0 4.44 4.47 3.62 15 0.48 718.65 719.23 720.79 721.36 722.95 722.95 DK11 TO DK10

54 DK12 53 84.095 0.38 0.73 0.78 0.3 0.57 10 10.3 5.18 2.94 0 2.94 5.63 4.25 12 2.5 719.48 721.58 721.39 722.31 j 722.95 725.68 DK12 TO DK11

55 DK13 54 27 0.35 0.35 0.78 0.27 0.27 10 10 5.22 1.41 0 1.41 2.25 2.4 12 0.4 721.58 721.68 722.31 722.35 725.68 725.68 DK13 TO DK12

56 DL4 3 71.575 0.7 9.44 0.78 0.54 7.3 10 15.1 4.48 32.66 0 32.66 44.54 5.06 42 0.2 710.33 710.47 712.56 712.7 720.76 720.39 DL4 TO DL3

57 DL5 56 21.5 0 8.75 0 0 6.75 0 15 4.49 30.33 0 30.33 44.53 3.94 42 0.2 710.47 710.51 713.1 713.11 720.39 719.2 DL5 TO DL4

58 DL6 57 27 0.22 8.75 0.78 0.17 6.75 10 14.9 4.51 30.45 0 30.45 44.54 3.94 42 0.2 710.51 710.57 713.15 713.18 719.2 719.2 DL6 TO DL5

59 DL7 58 87.747 0.26 8.53 0.76 0.2 6.58 10 14.4 4.57 30.1 0 30.1 44.53 3.93 42 0.2 710.57 710.74 713.21 713.29 719.2 716.64 DL7 TO DL6

60 DL8 59 55.486 0.42 8.27 0.76 0.32 6.39 10 14.1 4.61 29.46 0 29.46 44.53 3.91 42 0.2 710.74 710.85 713.33 713.38 716.64 717.67 DL8 TO DL7

61 DL9 60 124.514 0.3 5.96 0.76 0.23 4.59 10 13.6 4.68 21.5 0 21.5 53.02 6.19 30 1.67 711.85 713.93 713.62 715.50 j 717.67 719.07 DL9 TO DL8

62 DL10 61 85.486 0.32 5.67 0.76 0.25 4.37 10 13.2 4.73 20.65 0 20.65 18.34 4.21 30 0.2 713.93 714.1 716.43 716.6 719.07 719.76 DL10 TO DL9

63 DL11 62 94.514 0.41 5.34 0.76 0.31 4.12 10 13 4.76 19.64 0 19.64 10.11 6.25 24 0.2 714.6 714.79 716.64 717.35 719.76 719.18 DL11 TO DL10

64 DL12 63 115.486 0.29 4.94 0.76 0.22 3.81 10 12.6 4.81 18.34 0 18.34 29.49 6.45 24 1.7 714.79 716.75 717.44 718.29 j 719.18 721.19 DL12 TO DL11

65 DL13 64 124.514 0.41 3.09 0.76 0.31 2.38 10 12.1 4.89 11.64 0 11.64 14.3 4.73 24 0.4 716.75 717.25 718.29 718.64 721.19 721.56 DL13 TO DL12

66 DL14 65 85.486 0.32 2.68 0.76 0.25 2.07 10 11.6 4.96 10.26 0 10.26 35.08 4.86 24 2.41 717.25 719.31 718.7 720.45 j 721.56 724.73 DL14 TO DL13

67 DL15 66 94.514 0.39 2.36 0.76 0.3 1.82 10 11.3 5.01 9.12 0 9.12 5.75 5.16 18 0.3 719.81 720.09 721.31 722.02 724.73 724.96 DL15 TO DL14

68 DL16 67 120 0.45 1.97 0.76 0.34 1.53 10 10.8 5.08 7.75 0 7.75 5.75 4.39 18 0.3 720.09 720.45 722.08 722.74 724.96 725.07 DL16 TO DL15

69 DL18 68 145.5 0.62 1.52 0.78 0.48 1.18 10 10.2 5.2 6.15 0 6.15 6.64 3.48 18 0.4 720.45 721.03 723.04 723.53 725.07 725.39 DL18 TO DL16

70 DL19 69 27 0.9 0.9 0.78 0.7 0.7 10 10 5.22 3.65 0 3.65 4.08 2.97 15 0.4 721.28 721.39 723.56 723.65 725.39 725.39 DL19 TO DL18

71 DB1 41 38.975 0.16 2.85 0.76 0.12 2.2 10 16.5 4.32 9.48 0 9.48 7.47 3.02 24 0.11 704.64 704.68 707.41 707.48 718.63 720.94 DB1 TO DA10

72 DB2 71 137.501 0.37 2.69 0.78 0.29 2.08 10 15.7 4.4 9.15 0 9.15 26.76 6.5 24 1.4 714.53 716.45 715.33 717.53 720.94 723.17 DB2 TO DB1

73 DB3 72 27 0.38 2.32 0.78 0.3 1.79 10 15.6 4.42 7.89 0 7.89 12.43 6.6 18 1.4 716.95 717.33 717.82 718.42 723.17 723.17 DB3 TO DB2

74 DB4 73 99.489 0.21 1.94 0.76 0.16 1.49 10 15.2 4.47 6.65 0 6.65 12.43 5.09 18 1.4 717.33 718.72 718.42 719.72 j 723.17 725.18 DB4 TO DB3

75 DB5 74 84 0.31 1.45 0.76 0.24 1.11 10 14.8 4.52 5.03 0 5.03 12.43 5.72 18 1.4 719.22 720.4 719.89 721.26 725.18 725.17 DB5 TO DB4

76 DB6 75 99.512 0.29 1.14 0.78 0.23 0.88 10 14.1 4.61 4.04 0 4.04 4.7 2.99 18 0.2 720.4 720.6 721.47 721.67 725.17 726.77 DB6 TO DB5

77 DB7 76 27 0.39 0.85 0.78 0.31 0.65 10 13.9 4.64 3.02 0 3.02 4.69 2.22 18 0.2 720.6 720.65 721.69 721.72 726.77 726.77 DB7 TO DB6
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78 DB8 77 137.5 0.07 0.45 0.76 0.06 0.35 10 11.6 4.97 1.71 0 1.71 4.7 1.45 18 0.2 720.65 720.93 721.73 721.78 726.77 726.78 DB8 TO DB7

79 DB10 78 75 0.2 0.2 0.76 0.16 0.16 10 10 5.22 0.81 0 0.81 1.95 1.77 12 0.3 721.18 721.4 721.83 721.91 726.78 725.4 DB10 TO DB8

80 DB9 78 85 0.18 0.18 0.76 0.13 0.13 10 10 5.22 0.7 0 0.7 2.76 2.09 12 0.6 721.18 721.69 721.83 722.04 j 726.78 725.7 DB9 TO DB8

81 DB11 74 45.735 0.15 0.29 0.76 0.11 0.22 10 11.5 4.99 1.08 0 1.08 2.52 3.09 12 0.5 719.47 719.7 719.93 720.16 725.18 723.54 DB11 TO DB4

82 DB12 81 60 0.14 0.14 0.76 0.1 0.1 10 10 5.22 0.54 0 0.54 2.52 1.68 12 0.5 719.7 720 720.29 720.35 723.54 724.05 DB12 TO DB11

83 DH10 Outfall 42.8 0 10.67 0 0 8.27 0 15.9 4.39 36.29 0 36.29 74.41 6.94 42 0.55 710 710.23 711.87 712.1 713.96 719.71 DH10 TO DH1

84 DH2 83 76.075 0 10.67 0 0 8.27 0 15.5 4.43 36.62 0 36.62 74.41 6.99 42 0.55 710.23 710.65 712.1 712.53 719.71 719.76 DH2 TO DH10

85 DH3 84 162.657 0.96 10.67 0.78 0.75 8.27 10 15 4.49 37.16 0 37.16 49.33 7.58 36 0.55 711.15 712.04 713.1 714.02 719.76 718.89 DH3 TO DH2

86 DH4 85 27 0 9.71 0 0 7.52 0 14.9 4.51 33.87 0 33.87 29.83 4.79 36 0.2 712.04 712.09 715.04 715.09 718.89 718.79 DH4 TO DH3

87 DH5 86 134.607 0.67 9.71 0.78 0.52 7.52 10 14.4 4.56 34.32 0 34.32 29.82 4.86 36 0.2 712.09 712.36 715.35 715.71 718.79 720.56 DH5 TO DH4

88 DH6 87 113.003 0.51 9.05 0.76 0.39 7 10 14 4.62 32.32 0 32.32 29.83 4.57 36 0.2 712.36 712.59 716.08 716.34 720.56 718.88 DH6 TO DH5

89 DJ1 88 124 0.54 7.38 0.76 0.41 5.71 10 13.5 4.69 26.8 0 26.8 29.83 3.79 36 0.2 712.59 712.84 716.67 716.87 718.88 718.27 DJ1 TO DH6

90 DJ2 89 120 0.41 5.48 0.76 0.31 4.24 10 12.8 4.79 20.29 0 20.29 29.83 2.87 36 0.2 712.84 713.08 717.09 717.2 718.27 719.17 DJ2 TO DJ1

91 DJ3 90 120 0.14 3.97 0.76 0.1 3.07 10 12.1 4.88 14.99 0 14.99 18.34 3.05 30 0.2 713.58 713.82 717.33 717.49 719.17 720.81 DJ3 TO DJ2

92 DJ4 91 120 0.48 3.84 0.76 0.36 2.97 10 11.5 4.98 14.78 0 14.78 18.34 3.01 30 0.2 713.82 714.06 717.51 717.67 720.81 719.46 DJ4 TO DJ3

93 DJ5 92 60 0.41 1.9 0.76 0.31 1.46 10 11 5.06 7.4 0 7.4 12.86 4.19 18 1.5 715.06 715.96 717.81 718.11 719.46 720.5 DJ5 TO DJ4

94 DJ7 93 145.5 0.56 1.08 0.78 0.44 0.84 10 10.2 5.19 4.38 0 4.38 5 5.57 12 1.97 716.46 719.33 718.38 720.58 720.5 723.86 DJ7 TO DJ5

95 DJ8 94 27 0.52 0.52 0.78 0.4 0.4 10 10 5.22 2.1 0 2.1 5 2.8 12 1.97 719.33 719.86 720.65 720.72 723.86 723.86 DJ8 TO DJ7

96 DE11 28 150.5 0.71 1.23 0.78 0.56 0.96 10 10.2 5.19 5 0 5 4.08 4.07 15 0.4 718.36 718.96 719.61 720.51 723.25 723.32 DE11 TO DE8

97 DE12 96 27 0.52 0.52 0.78 0.41 0.41 10 10 5.22 2.12 0 2.12 2.25 2.7 12 0.4 719.21 719.32 720.55 720.64 723.32 723.32 DE12 TO DE11

98 DL20 64 145.5 0.78 1.56 0.78 0.61 1.22 10 10.2 5.19 6.32 0 6.32 10.31 5.02 18 0.96 717.25 718.66 718.29 719.63 j 721.19 723.14 DL20 TO DL12

99 DL21 98 27 0.78 0.78 0.78 0.61 0.61 10 10 5.22 3.18 0 3.18 6.06 4.35 15 0.88 718.91 719.14 719.63 719.86 j 723.14 723.14 DL21 TO DL20

100 DJ11 90 145.5 0.55 1.1 0.78 0.43 0.86 10 10.2 5.19 4.46 0 4.46 9.01 4.31 15 1.95 714.83 717.66 717.33 718.51 j 719.17 722.49 DJ11 TO DJ2

101 DJ12 100 27 0.55 0.55 0.78 0.43 0.43 10 10 5.22 2.24 0 2.24 4.97 4.37 12 1.95 717.91 718.43 718.51 719.07 722.49 722.49 DJ12 TO DJ11

102 DC7 50 120 0.63 0.63 0.76 0.48 0.48 10 10 5.22 2.5 0 2.5 13.53 1.75 24 0.36 716.87 717.3 718.05 718.09 721.3 721.3 DC7 TO DC6

103 DC11 47 172.09 0.75 1.41 0.78 0.58 1.1 10 10.1 5.2 5.73 0 5.73 14.3 3.86 24 0.4 715.71 716.4 716.82 717.25 723.74 721.01 DC11 TO DC3

104 DC12 103 27 0.67 0.67 0.78 0.52 0.52 10 10 5.22 2.72 0 2.72 2.25 3.47 12 0.4 716.9 717.01 717.9 718.01 721.01 721.01 DC12 TO DC11

105 DJ6 93 120 0.41 0.41 0.76 0.31 0.31 10 10 5.22 1.62 0 1.62 4.36 2.9 12 1.5 716.46 718.26 718.38 718.80 j 720.5 722.29 DJ6 TO DJ5

106 DJ9 92 137.5 0.73 1.46 0.78 0.57 1.14 10 10.3 5.18 5.91 0 5.91 19.38 1.88 24 0.73 714.56 715.57 717.81 717.9 719.46 720.27 DJ9 TO DJ4

107 DJ10 106 27 0.73 0.73 0.78 0.57 0.57 10 10 5.22 2.98 0 2.98 9 1.69 18 0.73 716.07 716.27 717.91 717.93 720.27 720.27 DJ10 TO DJ9

108 DL22 60 145.5 0.74 1.88 0.78 0.58 1.47 10 10.1 5.21 7.65 0 7.65 8.67 7.34 15 1.8 713.1 715.72 714.01 716.82 717.67 720.4 DL22 TO DL8

109 DL23 108 27 1.14 1.14 0.78 0.89 0.89 10 10 5.22 4.65 0 4.65 4.48 6.37 12 1.58 715.97 716.4 716.83 717.29 720.4 720.4 DL23 TO DL22

110 DK16 34 145.5 0.8 1.61 0.78 0.63 1.25 10 10.1 5.2 6.51 0 6.51 11.28 4.32 18 1.15 713.7 715.37 715.91 716.42 718.2 720.19 DK16 TO DK6

111 DK17 110 27 0.8 0.8 0.78 0.63 0.63 10 10 5.22 3.27 0 3.27 3.83 5.24 12 1.15 715.87 716.19 716.59 716.96 720.19 720.19 DK17 TO DK16

112 DH7 88 52.698 0 1.15 0 0 0.9 0 10.6 5.13 4.59 0 4.59 18.45 1.46 24 0.67 713.59 713.94 716.67 716.69 718.88 720.1 DH7 TO DH6

113 DH8 112 92.888 0.56 1.15 0.78 0.44 0.9 10 10.1 5.2 4.65 0 4.65 5.27 3.79 15 0.67 714.69 715.31 716.69 717.18 720.1 719.74 DH8 TO DH7

114 DH9 113 27 0.58 0.58 0.78 0.46 0.46 10 10 5.22 2.38 0 2.38 2.9 3.03 12 0.67 715.56 715.74 717.21 717.33 719.74 719.74 DH9 TO DH8

115 DJ13 89 137.5 0.68 1.36 0.78 0.53 1.06 10 10.3 5.17 5.48 0 5.48 7.56 3.1 18 0.52 714.34 715.05 717.09 717.47 718.27 719.19 DJ13 TO DJ1

116 DJ14 115 27 0.68 0.68 0.78 0.53 0.53 10 10 5.22 2.77 0 2.77 7.56 1.57 18 0.52 715.05 715.19 717.49 717.51 719.19 719.19 DJ14 TO DJ13

117 DN2 Outfall 69.3 0.35 1.49 0.78 0.27 1.16 10 10.1 5.2 6.04 0 6.04 12.9 5.79 15 3.99 710 712.76 710.99 713.76 711.52 717.84 DN2 TO DN1

118 DN3 117 27 1.14 1.14 0.78 0.89 0.89 10 10 5.22 4.64 0 4.64 12.92 4.75 15 4 712.76 713.84 713.76 714.71 j 717.84 717.84 DN3 TO DN2

119 DD4 20 70.061 0.17 2.7 0.76 0.13 2.05 10 12.4 4.84 9.95 0 9.95 30.85 5.64 24 1.86 704.06 705.36 705.12 706.49 709.75 712.11 DD4 TO DD3

120 DD5 119 73.71 0.71 2.53 0.76 0.54 1.92 10 12.2 4.88 9.39 0 9.39 14.32 7.46 18 1.86 705.86 707.23 706.75 708.41 712.11 711.73 DD5 TO DD4

121 DD6 120 117.491 0.67 1.4 0.76 0.51 1.06 10 11.7 4.94 5.25 0 5.25 5.7 5.28 15 0.78 707.48 708.4 708.43 709.34 711.73 712.65 DD6 TO DD5

122 DD7 121 112.551 0.34 0.72 0.76 0.26 0.55 10 11.2 5.03 2.76 0 2.76 6.66 4.24 12 3.5 708.65 712.59 709.5 713.30 j 712.65 720.63 DD7 TO DD6

123 DD8 122 140 0.39 0.39 0.76 0.29 0.29 10 10 5.22 1.53 0 1.53 6.66 3.12 12 3.5 712.59 717.49 713.3 718.02 j 720.63 721.49 DD8 TO DD7

124 DA2 Outfall 41.85 0 1.53 0 0 1.19 0 14.7 4.53 5.38 0 7.05 5.89 4.9 18 0.31 700.34 700.47 701.37 701.77 702.13 709.99 DA2 TO DA1

125 DA3 124 180.004 0.34 1.53 0.76 0.26 1.19 10 14 4.62 5.49 0 7.16 6.61 4.05 18 0.4 700.47 701.18 702.06 702.9 709.99 713.92 DA3 TO DA2

126 DA4 125 208.598 0 1.19 0 0 0.93 0 13.1 4.75 4.42 0 6.09 6.61 3.45 18 0.4 701.18 702.01 703.1 703.81 713.92 720.69 DA4 TO DA3

127 DA13 126 129 0 0.16 0 0 0.13 0 10.5 5.13 0.66 0 0.66 2.25 2.48 12 0.4 712.03 712.54 712.4 712.92 720.69 716.65 DA13 TO DA4

128 DA14 127 27 0.16 0.16 0.78 0.13 0.13 10 10 5.22 0.67 0 0.67 2.25 2.46 12 0.4 712.54 712.65 712.93 713.02 716.65 716.65 DA14 TO DA13

129 DD9 120 72.926 0.27 0.43 0.76 0.2 0.32 10 11.1 5.04 1.63 0 1.63 6.8 3.3 12 3.65 707.73 710.39 708.41 710.93 j 711.73 714.02 DD9 TO DD5

130 DD10 129 52.949 0.16 0.16 0.76 0.12 0.12 10 10 5.22 0.63 0 0.63 6.8 2.12 12 3.65 710.39 712.33 710.93 712.66 j 714.02 717.63 DD10 TO DD9

131 DE13 24 122.306 0.82 1.52 0.78 0.64 1.19 10 10.1 5.2 6.17 0 6.17 6.64 4.27 18 0.4 708.36 708.85 709.51 710 713.18 713.46 DE13 TO DE4

132 DE14 131 27 0.7 0.7 0.78 0.55 0.55 10 10 5.22 2.86 0 2.86 2.25 3.65 12 0.4 709.35 709.46 710.35 710.53 713.46 713.46 DE14 TO DE13

133 DE15 23 70 0.18 0.18 0.76 0.14 0.14 10 10 5.22 0.71 0 0.71 2.25 2.55 12 0.4 705.55 705.83 705.94 706.22 713.18 709.83 DE15 TO DE3

134 DA5 126 120 1.03 1.03 0.78 0.8 0.8 10 10 5.22 4.19 0 5.86 2.24 7.46 12 0.4 702.01 702.49 703.99 707.24 720.69 725.83 DA5 TO DA4

135 DA6 134 120 0 0 0 0 0 0 0.9 0 0 0 1.67 2.24 2.13 12 0.4 702.49 702.96 707.37 707.64 725.83 728.03 DA6 TO DA5

136Null Structure 135 120 0 0 0 0 0 0 0 0 0 1.67 1.67 2.25 2.13 12 0.4 702.96 703.44 707.65 707.91 728.03 724.63 DA7 TO DA6

137 DD12 19 140 0 1.89 0 0 1.47 0 11.1 5.05 7.44 0 7.44 11.39 2.37 24 0.25 700.91 701.27 703.12 703.27 709.62 706.62 DD12 TO DD2

138 DD13 137 137.5 0.7 1.89 0.78 0.54 1.47 10 10.1 5.2 7.66 0 7.66 11.39 2.47 24 0.25 701.27 701.62 703.35 703.49 706.62 706.43 DD13 TO DD12

139 DD14 138 27 1.19 1.19 0.78 0.93 0.93 10 10 5.22 4.85 0 4.85 3.25 3.95 15 0.25 702.37 702.43 703.62 703.77 706.43 706.43 DD14 TO DD13

140 DF2 Outfall 58.901 0 0 0 0 0 0 0 5.22 0 6.69 6.69 21.29 3.66 36 0.1 700.16 700.22 700.97 701.28 703.58 707.17 DF2 TO DF1



Line InletID
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No.
LineLength DrainageArea TotalArea RunoffCoeff IncrCxA TotalCxA InletTime Tc iSys TotalRunoff KnownQ FlowRate CapacityFull VelAve LineSize LineSlope InvertDn InvertUp HGLDn HGLUp
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Dn

Grnd/RimElev 

Up
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(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)

1 DA10 Outfall 45.844 0 9.19 0 0 7.09 0 13.4 9.61 68.12 0 68.12 0 10 36 -0.2 704.73 704.64 707.36 708.04 715.3 718.63 DA10 TO DA15

2 DA9 1 64.23 0.31 6.33 0.76 0.23 4.89 10 13.2 9.67 47.27 0 47.27 0 6.69 36 -0.4 704.64 704.39 709.49 709.81 718.63 718.83 DA10 TO DA9

3 DA8 2 120 0.22 6.03 0.76 0.16 4.66 10 12.9 9.77 45.49 0 45.49 0 6.44 36 -0.4 704.39 703.91 709.91 710.47 718.83 721.14 DA9 TO DA8

4 DA7 3 120 0.2 5.81 0.76 0.15 4.49 10 12.6 9.87 44.36 0 44.36 0 6.28 36 -0.39 703.91 703.44 710.57 711.1 721.14 724.63 DA8 TO DA7

5 DC1 4 129 0.55 5.61 0.78 0.43 4.34 10 12.2 9.99 43.37 0 43.37 29.83 6.14 36 0.2 714.31 714.57 717.31 717.86 724.63 724.26 DC1 TO DA7

6 DC2 5 27 0.68 5.06 0.78 0.53 3.91 10 12.1 10.02 39.21 0 39.21 29.83 5.55 36 0.2 714.57 714.62 717.94 718.04 724.26 724.26 DC2 TO DC1

7 DC3 6 44.002 0 4.38 0 0 3.38 0 12 10.07 34.07 0 34.07 29.83 4.82 36 0.2 714.62 714.71 718.45 718.56 724.26 723.74 DC3 TO DC2

8 DC4 7 66.998 0.43 2.97 0.76 0.33 2.28 10 11.7 10.15 23.15 0 23.15 25.88 4.72 30 0.4 715.21 715.48 718.87 719.09 723.74 720.9 DC4 TO DC3

9 DC5 8 60 0.37 2.53 0.76 0.28 1.95 10 11.6 10.21 19.9 0 19.9 13.53 6.34 24 0.36 715.98 716.19 719.14 719.6 720.9 720.9 DC5 TO DC4

10 DC6 9 119.989 0.35 2.16 0.76 0.27 1.67 10 11.2 10.34 17.26 0 17.26 13.53 5.49 24 0.36 716.19 716.62 719.7 720.4 720.9 721.3 DC6 TO DC5

11 DC9 10 145.5 0.64 1.18 0.78 0.5 0.92 10 10.1 10.77 9.92 0 9.92 18.44 6.04 18 3.08 716.87 721.36 720.87 722.57 j 721.3 725.74 DC9 TO DC6

12 DC10 11 27 0.55 0.55 0.78 0.43 0.43 10 10 10.8 4.59 0 4.59 2.52 5.85 12 0.5 721.61 721.74 722.61 723.06 725.74 725.74 DC10 TO DC9

13 DB1 1 38.975 0.16 2.85 0.76 0.12 2.2 10 13.1 9.69 21.27 0 21.27 7.47 6.77 24 0.11 704.64 704.68 709.49 709.83 718.63 720.94 DB1 TO DA10

14 DB2 13 137.501 0.37 2.69 0.78 0.29 2.08 10 12.8 9.8 20.36 0 20.36 26.76 8.43 24 1.4 714.53 716.45 715.83 718.07 720.94 723.17 DB2 TO DB1

15 DB3 14 27 0.38 2.32 0.78 0.3 1.79 10 12.7 9.82 17.55 0 17.55 12.43 9.93 18 1.4 716.95 717.33 718.45 719.21 723.17 723.17 DB3 TO DB2

16 DB4 15 99.489 0.21 1.94 0.76 0.16 1.49 10 12.5 9.88 14.71 0 14.71 12.43 8.33 18 1.4 717.33 718.72 719.44 721.39 723.17 725.18 DB4 TO DB3

17 DB5 16 84 0.31 1.45 0.76 0.24 1.11 10 12.3 9.96 11.07 0 11.07 12.43 6.27 18 1.4 719.22 720.4 722.05 722.98 725.18 725.17 DB5 TO DB4

18 DB6 17 99.512 0.29 1.14 0.78 0.23 0.88 10 12 10.07 8.83 0 8.83 4.7 5 18 0.2 720.4 720.6 723.07 723.78 725.17 726.77 DB6 TO DB5

19 DB7 18 27 0.39 0.85 0.78 0.31 0.65 10 11.9 10.11 6.57 0 6.57 4.69 3.72 18 0.2 720.6 720.65 723.84 723.94 726.77 726.77 DB7 TO DB6

20 DB8 19 137.5 0.07 0.45 0.76 0.06 0.35 10 10.8 10.51 3.63 0 3.63 4.7 2.05 18 0.2 720.65 720.93 723.98 724.14 726.77 726.78 DB8 TO DB7

21 DB10 20 75 0.2 0.2 0.76 0.16 0.16 10 10 10.8 1.68 0 1.68 1.95 2.13 12 0.3 721.18 721.4 724.2 724.37 726.78 725.4 DB10 TO DB8

22 DB9 20 85 0.18 0.18 0.76 0.13 0.13 10 10 10.8 1.46 0 1.46 2.76 1.86 12 0.6 721.18 721.69 724.2 724.35 726.78 725.7 DB9 TO DB8

23 DB11 16 45.735 0.15 0.29 0.76 0.11 0.22 10 10.7 10.53 2.29 0 2.29 2.52 2.91 12 0.5 719.47 719.7 722.05 722.24 725.18 723.54 DB11 TO DB4

24 DB12 23 60 0.14 0.14 0.76 0.1 0.1 10 10 10.8 1.12 0 1.12 2.52 1.42 12 0.5 719.7 720 722.35 722.41 723.54 724.05 DB12 TO DB11

25 DC7 10 120 0.63 0.63 0.76 0.48 0.48 10 10 10.8 5.18 0 5.18 13.53 1.65 24 0.36 716.87 717.3 720.87 720.93 721.3 721.3 DC7 TO DC6

26 DC11 7 172.09 0.75 1.41 0.78 0.58 1.1 10 10.1 10.78 11.88 0 11.88 14.3 3.78 24 0.4 715.71 716.4 718.87 719.35 723.74 721.01 DC11 TO DC3

27 DC12 26 27 0.67 0.67 0.78 0.52 0.52 10 10 10.8 5.63 0 5.63 2.25 7.17 12 0.4 716.9 717.01 719.38 720.06 721.01 721.01 DC12 TO DC11

28 DA2 Outfall 41.85 0 1.53 0 0 1.19 0 12.4 9.92 11.79 0 13.44 5.89 7.78 18 0.31 700.34 700.47 701.7 702.43 702.13 709.99 DA2 TO DA1

29 DA3 28 180.004 0.34 1.53 0.76 0.26 1.19 10 12 10.06 11.94 0 13.59 6.61 7.69 18 0.4 700.47 701.18 703.33 706.35 709.99 713.92 DA3 TO DA2

30 DA4 29 208.598 0 1.19 0 0 0.93 0 11.5 10.24 9.54 0 11.19 6.61 6.33 18 0.4 701.18 702.01 707.09 709.46 713.92 720.69 DA4 TO DA3

31 DA13 30 129 0 0.16 0 0 0.13 0 10.3 10.7 1.37 0 1.37 2.25 3.01 12 0.4 712.03 712.54 712.59 713.11 720.69 716.65 DA13 TO DA4

32 DA14 31 27 0.16 0.16 0.78 0.13 0.13 10 10 10.8 1.39 0 1.39 2.25 2.95 12 0.4 712.54 712.65 713.13 713.22 716.65 716.65 DA14 TO DA13

33 DA5 30 120 1.03 1.03 0.78 0.8 0.8 10 10 10.8 8.67 0 10.32 2.24 13.14 12 0.4 702.01 702.49 710.09 720.17 720.69 725.83 DA5 TO DA4

34 DA6 33 120 0 0 0 0 0 0 1 0 0 0 1.65 2.24 2.1 12 0.4 702.49 702.96 720.57 720.83 725.83 728.03 DA6 TO DA5

35Null Structure 34 120 0 0 0 0 0 0 0 0 0 1.65 1.65 2.25 2.1 12 0.4 702.96 703.44 720.84 721.1 728.03 724.63 DA7 TO DA6

36 DR2 Outfall 84.5 23.42 29.17 0.42 9.84 12.25 61.2 62.2 3.93 48.13 0 48.13 48.13 6.81 36 0.52 710 710.44 713.34 713.78 711.25 715.94 DR2 TO DR1

37 DR3 36 240 5.75 5.75 0.42 2.42 2.42 60.9 60.9 3.99 9.63 0 9.63 16.39 3.07 24 0.53 710.44 711.7 714.5 714.94 715.94 715.7 DR3 TO DR2

38 DS2 Outfall 84.521 8.64 8.64 0.42 3.63 3.63 60.4 60.4 4.01 14.56 0 14.56 18.08 5.51 24 0.64 710 710.54 711.92 711.91 711.25 714.54 DS2 TO DS1

Proposed 100-Year Hydraflow Report - The Grove, Sugar Grove
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1S

Culvert Analysis

 DO1-DO2

2S

Culvert Analysis

 DQ4-DQ1

Routing Diagram for The Grove Area 1 Culvert Analysis
Prepared by Kimley-Horn & Associates,  Printed 7/1/2025
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Subcat Reach Pond Link



Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"The Grove Area 1 Culvert 
  Printed  7/1/2025Prepared by Kimley-Horn & Associates
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Summary for Subcatchment 1S: Culvert Analysis DO1-DO2

Runoff = 3.03 cfs @ 15.89 hrs,  Volume= 1.977 af,  Depth= 6.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"

Area (ac) CN Description

2.321 80 >75% Grass cover, Good, HSG D
1.125 98 Unconnected pavement, HSG D

3.446 86 Weighted Average
2.321 67.35% Pervious Area
1.125 32.65% Impervious Area
1.125 100.00% Unconnected

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

19.7 100 0.0456 0.08 Sheet Flow, 
Cultivated: Residue>20%   n= 0.170   P2= 0.50"

8.9 775 0.0260 1.45 Shallow Concentrated Flow, 
Cultivated Straight Rows   Kv= 9.0 fps

28.6 875 Total

Events for Subcatchment 1S: Culvert Analysis DO1-DO2

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

002YR-024.00HR 3.34 0.97 0.562 1.96

100YR-001.00HR 4.03 12.07 0.739 2.57

100YR-002.00HR 4.97 10.86 0.987 3.44

100YR-003.00HR 5.49 9.30 1.127 3.93

100YR-006.00HR 6.43 6.92 1.384 4.82

100YR-012.00HR 7.46 4.49 1.668 5.81

100YR-018.00HR 8.06 3.75 1.834 6.39

100YR-024.00HR 8.57 3.03 1.977 6.88

100YR-048.00HR 9.28 1.72 2.175 7.58

100YR-072.00HR 9.85 1.23 2.335 8.13

100YR-120.00HR 10.66 0.80 2.546 8.87



Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"The Grove Area 1 Culvert 
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Summary for Subcatchment 2S: Culvert Analysis DQ4-DQ1

Runoff = 3.49 cfs @ 15.92 hrs,  Volume= 2.278 af,  Depth= 6.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Huff 0-10sm 3Q scaled to 24.00 hrs  100YR-024.00HR Rainfall=8.57"

Area (ac) CN Description

2.720 80 >75% Grass cover, Good, HSG D
1.250 98 Unconnected pavement, HSG D

3.970 86 Weighted Average
2.720 68.51% Pervious Area
1.250 31.49% Impervious Area
1.250 100.00% Unconnected

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

19.7 100 0.0456 0.08 Sheet Flow, 
Cultivated: Residue>20%   n= 0.170   P2= 0.50"

12.2 1,105 0.0281 1.51 Shallow Concentrated Flow, 
Cultivated Straight Rows   Kv= 9.0 fps

31.9 1,205 Total

Events for Subcatchment 2S: Culvert Analysis DQ4-DQ1

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

002YR-024.00HR 3.34 1.11 0.648 1.96

100YR-001.00HR 4.03 13.16 0.851 2.57

100YR-002.00HR 4.97 12.06 1.138 3.44

100YR-003.00HR 5.49 10.45 1.299 3.93

100YR-006.00HR 6.43 7.75 1.594 4.82

100YR-012.00HR 7.46 5.15 1.922 5.81

100YR-018.00HR 8.06 4.31 2.114 6.39

100YR-024.00HR 8.57 3.49 2.278 6.88

100YR-048.00HR 9.28 1.98 2.507 7.58

100YR-072.00HR 9.85 1.41 2.691 8.13

100YR-120.00HR 10.66 0.92 2.931 8.86



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Jul 1 2025

PROPOSED CULVERT DO1-DO2

Invert Elev Dn (ft) =  711.40
Pipe Length (ft) =  35.00
Slope (%) =  0.20
Invert Elev Up (ft) =  711.47
Rise (in) =  24.0
Shape =  Circular
Span (in) =  24.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  714.35
Top Width (ft) =  15.00
Crest Width (ft) =  50.00

Calculations
Qmin (cfs) =  12.07
Qmax (cfs) =  12.07
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  12.07
Qpipe (cfs) =  12.07
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  4.42
Veloc Up (ft/s) =  5.86
HGL Dn (ft) =  713.02
HGL Up (ft) =  712.72
Hw Elev (ft) =  713.39
Hw/D (ft) =  0.96
Flow Regime =  Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Jun 30 2025

PROPOSED CULVERT DQ4-DQ1

Invert Elev Dn (ft) =  700.63
Pipe Length (ft) =  90.00
Slope (%) =  0.32
Invert Elev Up (ft) =  700.92
Rise (in) =  24.0
Shape =  Circular
Span (in) =  24.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  705.50
Top Width (ft) =  45.00
Crest Width (ft) =  50.00

Calculations
Qmin (cfs) =  13.16
Qmax (cfs) =  13.16
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  13.16
Qpipe (cfs) =  13.16
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  4.74
Veloc Up (ft/s) =  6.07
HGL Dn (ft) =  702.28
HGL Up (ft) =  702.22
Hw Elev (ft) =  702.96
Hw/D (ft) =  1.02
Flow Regime =  Inlet Control
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OVERLAND FLOOD
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Routing Diagram for The Grove Area 1 Overland Flood
Prepared by Kimley-Horn & Associates,  Printed 6/4/2025

HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC
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Events for Subcatchment 12S: A-A

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

002YR-024.00HR 3.34 2.39 1.400 2.12
100YR-001.00HR 4.03 9.71 0.132 0.20
100YR-002.00HR 4.97 15.04 0.784 1.19
100YR-003.00HR 5.49 17.92 1.356 2.06
100YR-006.00HR 6.43 16.43 2.541 3.85
100YR-012.00HR 7.46 10.81 3.982 6.04
100YR-018.00HR 8.06 8.91 4.368 6.63
100YR-024.00HR 8.57 7.15 4.697 7.13
100YR-048.00HR 9.28 4.02 5.157 7.82
100YR-072.00HR 9.85 2.86 5.507 8.35
100YR-120.00HR 10.66 0.53 1.624 2.46
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Events for Subcatchment 13S: B-B

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

002YR-024.00HR 3.34 0.47 0.274 2.12
100YR-001.00HR 4.03 1.90 0.026 0.20
100YR-002.00HR 4.97 2.95 0.154 1.19
100YR-003.00HR 5.49 3.51 0.266 2.06
100YR-006.00HR 6.43 3.22 0.498 3.85
100YR-012.00HR 7.46 2.12 0.780 6.04
100YR-018.00HR 8.06 1.75 0.856 6.63
100YR-024.00HR 8.57 1.40 0.920 7.13
100YR-048.00HR 9.28 0.79 1.010 7.82
100YR-072.00HR 9.85 0.56 1.079 8.35
100YR-120.00HR 10.66 0.10 0.318 2.46



Huff 0-10sm 4Q scaled to 120.00 hrs  100YR-120.00HR Rainfall=10.66"The Grove Area 1 Overla
  Printed  5/30/2025Prepared by Kimley-Horn & Associates

HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Events for Subcatchment 16S: D-D

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

002YR-024.00HR 3.34 0.93 0.549 2.21
100YR-001.00HR 4.03 3.70 0.050 0.20
100YR-002.00HR 4.97 5.74 0.298 1.20
100YR-003.00HR 5.49 6.85 0.516 2.08
100YR-006.00HR 6.43 6.34 0.968 3.90
100YR-012.00HR 7.46 4.13 1.529 6.16
100YR-018.00HR 8.06 3.38 1.675 6.75
100YR-024.00HR 8.57 2.71 1.800 7.25
100YR-048.00HR 9.28 1.52 1.973 7.95
100YR-072.00HR 9.85 1.08 2.106 8.48
100YR-120.00HR 10.66 0.20 0.634 2.55



Huff 0-10sm 4Q scaled to 120.00 hrs  100YR-120.00HR Rainfall=10.66"The Grove Area 1 Overla
  Printed  5/30/2025Prepared by Kimley-Horn & Associates

HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Events for Subcatchment 17S: E-E

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

002YR-024.00HR 3.34 0.47 0.276 2.21
100YR-001.00HR 4.03 1.86 0.025 0.20
100YR-002.00HR 4.97 2.89 0.150 1.20
100YR-003.00HR 5.49 3.45 0.260 2.08
100YR-006.00HR 6.43 3.19 0.487 3.90
100YR-012.00HR 7.46 2.08 0.770 6.16
100YR-018.00HR 8.06 1.70 0.843 6.75
100YR-024.00HR 8.57 1.37 0.906 7.25
100YR-048.00HR 9.28 0.77 0.993 7.95
100YR-072.00HR 9.85 0.54 1.060 8.48
100YR-120.00HR 10.66 0.10 0.319 2.55
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Events for Subcatchment 18S: F-F

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

002YR-024.00HR 3.34 2.35 1.390 2.21
100YR-001.00HR 4.03 9.38 0.127 0.20
100YR-002.00HR 4.97 14.54 0.756 1.20
100YR-003.00HR 5.49 17.36 1.308 2.08
100YR-006.00HR 6.43 16.07 2.453 3.90
100YR-012.00HR 7.46 10.46 3.874 6.16
100YR-018.00HR 8.06 8.57 4.244 6.75
100YR-024.00HR 8.57 6.88 4.559 7.25
100YR-048.00HR 9.28 3.86 4.999 7.95
100YR-072.00HR 9.85 2.74 5.334 8.48
100YR-120.00HR 10.66 0.52 1.607 2.55
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Events for Subcatchment 19S: G-G

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

002YR-024.00HR 3.34 0.96 0.569 2.21
100YR-001.00HR 4.03 3.84 0.052 0.20
100YR-002.00HR 4.97 5.95 0.309 1.20
100YR-003.00HR 5.49 7.11 0.535 2.08
100YR-006.00HR 6.43 6.58 1.004 3.90
100YR-012.00HR 7.46 4.28 1.586 6.16
100YR-018.00HR 8.06 3.51 1.737 6.75
100YR-024.00HR 8.57 2.81 1.866 7.25
100YR-048.00HR 9.28 1.58 2.046 7.95
100YR-072.00HR 9.85 1.12 2.183 8.48
100YR-120.00HR 10.66 0.21 0.658 2.55
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Events for Subcatchment 22S: H-H

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

002YR-024.00HR 3.34 0.80 0.477 2.21
100YR-001.00HR 4.03 3.22 0.044 0.20
100YR-002.00HR 4.97 4.99 0.259 1.20
100YR-003.00HR 5.49 5.96 0.449 2.08
100YR-006.00HR 6.43 5.51 0.841 3.90
100YR-012.00HR 7.46 3.59 1.329 6.16
100YR-018.00HR 8.06 2.94 1.456 6.75
100YR-024.00HR 8.57 2.36 1.564 7.25
100YR-048.00HR 9.28 1.32 1.715 7.95
100YR-072.00HR 9.85 0.94 1.830 8.48
100YR-120.00HR 10.66 0.18 0.551 2.55



Huff 0-10sm 4Q scaled to 120.00 hrs  100YR-120.00HR Rainfall=10.66"The Grove Area 1 Overla
  Printed  5/30/2025Prepared by Kimley-Horn & Associates

HydroCAD® 10.20-5c  s/n 02344  © 2023 HydroCAD Software Solutions LLC

Events for Subcatchment 23S: J-J

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

002YR-024.00HR 3.34 6.82 4.042 2.21
100YR-001.00HR 4.03 27.27 0.370 0.20
100YR-002.00HR 4.97 42.27 2.197 1.20
100YR-003.00HR 5.49 50.47 3.801 2.08
100YR-006.00HR 6.43 46.73 7.130 3.90
100YR-012.00HR 7.46 30.40 11.263 6.16
100YR-018.00HR 8.06 24.91 12.339 6.75
100YR-024.00HR 8.57 19.99 13.255 7.25
100YR-048.00HR 9.28 11.21 14.534 7.95
100YR-072.00HR 9.85 7.97 15.509 8.48
100YR-120.00HR 10.66 1.50 4.672 2.55
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Events for Subcatchment 24S: K-K

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

002YR-024.00HR 3.34 1.10 0.654 2.21
100YR-001.00HR 4.03 4.41 0.060 0.20
100YR-002.00HR 4.97 6.84 0.355 1.20
100YR-003.00HR 5.49 8.16 0.615 2.08
100YR-006.00HR 6.43 7.56 1.153 3.90
100YR-012.00HR 7.46 4.92 1.822 6.16
100YR-018.00HR 8.06 4.03 1.996 6.75
100YR-024.00HR 8.57 3.23 2.144 7.25
100YR-048.00HR 9.28 1.81 2.351 7.95
100YR-072.00HR 9.85 1.29 2.508 8.48
100YR-120.00HR 10.66 0.24 0.756 2.55



Worksheet for A-A Channel
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

0.050Roughness Coefficient
%8.500Channel Slope
%25.000Left Side Slope
%13.000Right Side Slope
ft12.00Bottom Width
cfs17.92Discharge

Results

ft0.34Normal Depth
ft²4.7Flow Area
ft16.0Wetted Perimeter
ft0.29Hydraulic Radius
ft15.92Top Width
ft0.38Critical Depth
%5.291Critical Slope
ft/s3.82Velocity
ft0.23Velocity Head
ft0.56Specific Energy

1.243Froude Number
SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
ft0.34Normal Depth
ft0.38Critical Depth
%8.500Channel Slope
%5.291Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

5/30/2025

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterLot 1 OFR Calculations.fm8



Worksheet for B-B Channel
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

0.050Roughness Coefficient
%2.000Channel Slope
%8.360Left Side Slope
%11.140Right Side Slope
cfs3.51Discharge

Results

ft0.46Normal Depth
ft²2.2Flow Area
ft9.7Wetted Perimeter
ft0.23Hydraulic Radius
ft9.66Top Width
ft0.37Critical Depth
%6.431Critical Slope
ft/s1.58Velocity
ft0.04Velocity Head
ft0.50Specific Energy

0.578Froude Number
SubcriticalFlow Type

GVF Input Data

ft0.00Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/s0.00Downstream Velocity
ft/s0.00Upstream Velocity
ft0.46Normal Depth
ft0.37Critical Depth
%2.000Channel Slope
%6.431Critical Slope
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Worksheet for D-D Channel
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

0.050Roughness Coefficient
%2.000Channel Slope
%3.000Left Side Slope
%20.000Right Side Slope
cfs6.85Discharge

Results

ft0.47Normal Depth
ft²4.3Flow Area
ft18.2Wetted Perimeter
ft0.24Hydraulic Radius
ft18.10Top Width
ft0.38Critical Depth
%6.360Critical Slope
ft/s1.60Velocity
ft0.04Velocity Head
ft0.51Specific Energy

0.581Froude Number
SubcriticalFlow Type

GVF Input Data

ft0.00Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/s0.00Downstream Velocity
ft/s0.00Upstream Velocity
ft0.47Normal Depth
ft0.38Critical Depth
%2.000Channel Slope
%6.360Critical Slope
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Worksheet for E-E Channel
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

0.050Roughness Coefficient
%1.000Channel Slope
%16.000Left Side Slope
%12.000Right Side Slope
ft10.00Bottom Width
cfs3.45Discharge

Results

ft0.26Normal Depth
ft²3.1Flow Area
ft13.9Wetted Perimeter
ft0.23Hydraulic Radius
ft13.83Top Width
ft0.15Critical Depth
%7.104Critical Slope
ft/s1.10Velocity
ft0.02Velocity Head
ft0.28Specific Energy

0.408Froude Number
SubcriticalFlow Type

GVF Input Data

ft0.00Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/s0.00Downstream Velocity
ft/s0.00Upstream Velocity
ft0.26Normal Depth
ft0.15Critical Depth
%1.000Channel Slope
%7.104Critical Slope
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Worksheet for F-F Channel
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

0.050Roughness Coefficient
%2.000Channel Slope
%10.360Left Side Slope
%9.620Right Side Slope
cfs17.36Discharge

Results

ft0.85Normal Depth
ft²7.3Flow Area
ft17.2Wetted Perimeter
ft0.42Hydraulic Radius
ft17.12Top Width
ft0.71Critical Depth
%5.168Critical Slope
ft/s2.38Velocity
ft0.09Velocity Head
ft0.94Specific Energy

0.641Froude Number
SubcriticalFlow Type

GVF Input Data

ft0.00Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/s0.00Downstream Velocity
ft/s0.00Upstream Velocity
ft0.85Normal Depth
ft0.71Critical Depth
%2.000Channel Slope
%5.168Critical Slope
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Watertown, CT 06795 USA  +1-203-755-1666
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Worksheet for G-G Channel

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.050Roughness Coefficient

%2.000Channel Slope

%3.000Left Side Slope

%3.000Right Side Slope

cfs7.11Discharge

Results

ft0.39Normal Depth

ft²5.0Flow Area

ft25.9Wetted Perimeter

ft0.19Hydraulic Radius

ft25.93Top Width

ft0.31Critical Depth

%6.791Critical Slope

ft/s1.41Velocity

ft0.03Velocity Head

ft0.42Specific Energy

0.564Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

ft0.39Normal Depth

ft0.31Critical Depth

%2.000Channel Slope

%6.791Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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FlowMaster
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Bentley Systems, Inc.  Haestad Methods Solution  
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Worksheet for H-H Channel
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

0.050Roughness Coefficient
%2.000Channel Slope
%4.000Left Side Slope
%5.000Right Side Slope
cfs5.96Discharge

Results

ft0.42Normal Depth
ft²4.0Flow Area
ft19.0Wetted Perimeter
ft0.21Hydraulic Radius
ft18.98Top Width
ft0.34Critical Depth
%6.603Critical Slope
ft/s1.49Velocity
ft0.03Velocity Head
ft0.46Specific Energy

0.571Froude Number
SubcriticalFlow Type

GVF Input Data

ft0.00Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/s0.00Downstream Velocity
ft/s0.00Upstream Velocity
ft0.42Normal Depth
ft0.34Critical Depth
%2.000Channel Slope
%6.603Critical Slope
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Worksheet for J-J Channel
Project Description

Manning
FormulaFriction Method

Bottom WidthSolve For

Input Data

0.050Roughness Coefficient
%2.000Channel Slope
ft0.34Normal Depth
%5.000Left Side Slope
%5.000Right Side Slope
cfs50.47Discharge

Results

ft69.94Bottom Width
ft²26.1Flow Area
ft83.6Wetted Perimeter
ft0.31Hydraulic Radius
ft83.54Top Width
ft0.25Critical Depth
%5.933Critical Slope
ft/s1.93Velocity
ft0.06Velocity Head
ft0.40Specific Energy

0.610Froude Number
SubcriticalFlow Type

GVF Input Data

ft0.00Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/s(N/A)Downstream Velocity
ft/s(N/A)Upstream Velocity
ft0.34Normal Depth
ft0.25Critical Depth
%2.000Channel Slope
%5.933Critical Slope
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Worksheet for K-K Channel
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

0.050Roughness Coefficient
%2.000Channel Slope
%8.000Left Side Slope
%9.000Right Side Slope
cfs8.16Discharge

Results

ft0.61Normal Depth
ft²4.3Flow Area
ft14.3Wetted Perimeter
ft0.30Hydraulic Radius
ft14.29Top Width
ft0.49Critical Depth
%5.830Critical Slope
ft/s1.89Velocity
ft0.06Velocity Head
ft0.66Specific Energy

0.605Froude Number
SubcriticalFlow Type

GVF Input Data

ft0.00Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/s0.00Downstream Velocity
ft/s0.00Upstream Velocity
ft0.61Normal Depth
ft0.49Critical Depth
%2.000Channel Slope
%5.830Critical Slope
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