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General Information Section 

Purpose  
The purpose of this report is to evaluate drainage for the site of the proposed Minneha Township office and 
operation buildings that is being platted as Canyon Properties Second Addition.  This report will review 
existing drainage conditions, proposed drainage conditions and detention needed to maintain peak flow 
rates from the property.  

Location 
The project is located in the City of Wichita, Minneha Township, Sedgwick County, Kansas.  The site is 5.0 
acres and lies east of North Greenwich Road between East Central Avenue and East Douglas Avenue.  
The site is located in Section 22, Township 27 South, Range 2 East.  The site is shown on the USGS 
Quadrangle, Appendix A and the Aerial Photograph, Appendix B.  To the north of the site, is the Fountains 
Second Addition which is single family housing.  To the south is one undeveloped residential lot. 

Development 
The site is being developed into three lots ranging in size from 1.1 to 1.7 acres.  The west lot will be used 
for the Minneha Township office building.  The middle lot will be developed for an operation building for the 
township.  The east lot will be for future development and an emergency exit road as needed.   The plat is 
shown in Appendix C. 

Datum 
The project is shown in NAVD 88 Datum. 

Soils 
The drainage basins to each of the structures are comprised of the following soil types according to the 
NRCS (SCS) Soil Survey, Appendix D: 

 Rosehill silty clay, 1 to 3 percent slopes, HSG “D” 

 Irwin silty loam, 1 to 3 percent slopes, HSG “D” 

The Hydrologic Soil Group (HSG) for selection of runoff curve numbers (CN) is HSG “D.”   

Flood Insurance Rate Map (FIRM) 
The structures are in Zone X, unshaded, areas determined to be outside of the 0.2% annual chance 
floodplain according to FEMA FIRM panel 20173C0379G effective December 22, 2016, Appendix E.  The 
nearest Zone AE floodplain is approximately half a mile east of the property along Spring Branch Tributary 
4.  

Drainage Patterns 

Hydrologic Methods 
The drainage basins were modeled using Hydaflow Hydrographs by Autocad, Appendix F.  The SCS 
method was used in calculations with rainfall depths determined from the Wichita Mid-Continent weather 
station, NOAA Atlas 14 Volume 8 Version 2, as shown in Table 1.  Time of concentration fro sheet flow, 
shallow concentrated flow, and channel flow was calculated using the TR-55 method in Hyrdaflow 
Hydrograph by Autocad. 
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Table 1.  Rainfall Depths (inches) for 24-Hour Design Storm 

 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 

Sedgwick County 2.97 3.49 4.37 5.15 6.29 7.21 7.80 

Drainage Patterns 
The site drains in two directions.  The west two-thirds of the site drains to the north into Fountains Second 
Addition and the remaining east one third of the site drains to the north into the North Ellison Street Ditch. 

Draining to North Ellson Street Ditch 
Basin A is located on the east third of the property and consists of 1.4 acres of pervious area under existing 
conditions, as shown in Appendix G.  The basin drains from southwest to northeast into the North Ellson 
Street Ditch.  The basin is undeveloped, with native grass and evergreen trees scattered throughout.  
Elevations range from 1384.2 to 1375.7.  Existing area, time of concentration, curve number and peak flow 
rates for Basin A are shown in Table 2.   

Table 2.  Existing Drainage Conditions 

 Area 
(acres) 

Tc   
(min) CN 1-yr   

(cfs) 
2-Yr 
(cfs) 

5-Yr 
(cfs) 

10-Yr 
(cfs) 

25-yr 
(cfs) 

50-yr 
(cfs) 

100-yr 
(cfs) 

Basin A 1.4 7.6 84 3.3 4.3 5.9 7.4 9.6 11.4 12.6 

Basin B 2.1 19.7 84 3.6 4.7 6.6 8.3 10.7 12.7 14.0 

Basin C 5.6 22.4 84 8.9 11.6 16.2 20.3 26.5 31.4 34.6 

Basin D 4.0 7.8 84 9.5 12.2 17.0 21.3 27.6 32.6 35.9 

 

Basin A will be reduced to 1.0 acre under proposed conditions.  It has been designed for 70% impervious 
to allow for future development, as shown in Appendix H.   A service road will be constructed through the 
basin as needed.  Approximately 0.4 acres of Basin A will be routed through a proposed detention pond in 
Basin D.  Because the area to that drains from Basin A to the  North Ellson Street Ditch has been reduced 
with site improvements, it will eliminate the need for detention in Basin A. Proposed area, time of 
concentration, curve number and peak flow rates for Basin A are shown in Table 3.   

Table 3.  Proposed Drainage Conditions 

 Area 
(acres) 

Tc   
(min) CN 1-yr    

(cfs) 
2-Yr 
(cfs) 

5-Yr 
(cfs) 

10-Yr 
(cfs) 

25-yr 
(cfs) 

50-yr 
(cfs) 

100-yr 
(cfs) 

Basin A 1.0 6.1 91 3.3 4.1 5.4 6.5 8.1 9.4 10.2 

Basin B 2.1 19.7 84 3.6 4.7 6.6 8.3 10.7 12.7 14.0 

Basin C 5.6 22.4 85 10.2 13.1 18.2 22.7 29.4 34.8 34.6 

Basin D 4.2 6.9 91 13.3 16.3 21.4 25.9 32.4 37.6 40.9 

Basin E 0.2 5.0 84 0.5 0.6 0.9 1.1 1.5 1.7 1.9 

 

Basin B is located off-site, south of Basin A, as shown in Appendix G.  Basin B consists of 2.1 acres of 
pervious area draining southwest to northeast.  Approximately half of the water from Basin B flows into 
Basin A and into the North Ellson Street Ditch.  The other half flows along the east property line into the 
North Ellson Street Ditch.  The basin is undeveloped, with native grass and evergreen trees scattered 
throughout.  Elevations range from 1386.2 to 1380.3.  Existing area, time of concentration, curve number 
and peak flow rates for Basin B are shown in Table 2.  This off-site basin will remain unchanged with the 
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proposed project.  Table 4 shows a comparison of existing and proposed flow rates where it flows into the 
North Ellson Street Ditch. 

Table 4.  Existing and Proposed Flow Rates Leaving the Site 

 1-yr    
(cfs) 

2-Yr 
(cfs) 

5-Yr 
(cfs) 

10-Yr 
(cfs) 

25-yr 
(cfs) 

50-yr 
(cfs) 

100-yr 
(cfs) 

Existing Outflow to North  

Ellson Street Ditch 
6.5 8.4 11.7 14.7 19.1 22.7 25.0 

 Proposed Outflow to North 
Ellson Street Ditch 

6.0 7.6 10.3 12.8 16.4 19.3 21.2 

Percent Reduction to Ellson 
Street Ditch  

7.7% 9.5% 12.0% 12.9% 14.1% 15.0% 15.2% 

 Existing Outflow to Fountains 
Second Addition 

16.5 21.4 30.0 37.6 49.0 58.1 64.0 

Proposed Outflow to Fountains 
Second Additions 

0.9 2.8 10.0 17.5 29.0 39.9 45.3 

Percent Reduction to Fountains 
Second Addition  

94.5% 86.9% 66.7% 53.5% 40.8% 33.0% 29.2% 

 

Stormwater from Basin A & B drains into the west side of the North Ellson Street Ditch.  The ditch has a 
maximum capacity of 26.9 cfs, as shown in Appendix I.  The ditch is able to convey the existing and 
proposed 100-year design event without overtopping North Ellson Street.  

An existing 15” CMP culvert transfers stormwater from the south side of North Second Street to an inlet on 
the corner of East Second Street.  The entrance to the pipe is currently three-fourths clogged with silt and 
debris.  The stormwater from the site currently overtops East Second Street and enters the inlet on the 
south side of East Second Street.  If the 15” CPM pipe was cleared, the 1-year design event would still 
overtop East Second Street, as shown in Appendix J.  

If the proposed service road is built in Lot 3, a 24” pipe will need to be installed on the east side of the lot 3 
to allow water to drain form the north side of the service road to North Ellson Street, as shown in Appendix 
H. 

Draining to Foundations Second Addition 
Basin C is located off-site, south of Basin D, as shown in Appendix G.  Basin C consists of 5.5 acres of 
pervious area and 0.1 acre of impervious area flowing north into Basin D.  Basin C is 2.5% impervious while 
roughly a third of the basin is a private residence and the remaining area is undeveloped with native grass 
and evergreen trees throughout.  Elevations range from 1389.2 to 1379.2.  Area, time of concentration, 
curve number and peak flow rates for basin C are shown in Table 2.  This offsite basin will remain 
unchanged.   

Basin D is located on the west two-thirds of the property and consists of 4.0 acres of pervious area, as 
shown in Appendix G.  Basin D flows northerly and towards the center of the basin.  It outfalls into a ditch 
that flows north through the Fountains Second Addition, and ultimately flows into an existing pond on the 
north side of the Fountains Second Addition.  The basin is undeveloped, with of native grass and evergreen 
trees scattered throughout.  Elevations range from 1386.1 to 1374.5. Existing area, time of concentration, 
curve number and peak flow rates for Basin D are shown in Table 2. 

Basin D improvements will include an office building, operations building, connecting road, and supporting 
parking area as shown in Appendix H.  Basin D is proposed for 3.2 acres of the property to be 90% 
impervious and 0.8 acres of pervious area.  Proposed area, time of concentration, curve number and peak 
flow rates for Basin D are shown in Table 3.  The operations building and supporting pavement area, located 
on the east portion of the basin, will drain into a proposed dry detention pond through a combination of 
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drainage swales and an underground stormwater pipe system. The east and south side of the operations 
building will be graded to drain to the southwest corner of the operations building and into an underground 
stormwater sewer system which will flow into the proposed detention pond.   

An office building with additional parking is proposed in the west portion of the basin.  This area will be 
graded to drain north into a stormwater sewer system.  The runoff from this area will be piped east to the 
existing drainage swale which drains into the detention pond.  The parking area will be graded to drain into 
a curb inlet on the northeast corner and connected to a proposed 12” storm water sewer pipe (Line 4). The 
stormwater from the west side of the Basin D will flow into the detention pond. 

The center portion of Basin D will be the location for a dry detention pond.  The pond has been designed 
to over detain stormwater in Basins C & D to accommodate 0.4 acres of drainage from Basin A.  This will 
allow for future development in Basin A without future detention. The pond will have a bottom elevation of 
1374.5, with a 100-year flood elevation of 1377.5, and a top of berm elevation of 1378.5.  The detention 
capacity of the pond will be 1.7 acre-ft of storage for the 100-year design event. The detention pond provides 
29.2% reduction in peak flow for the 100-year design storm, as shown in Table 4.  The pond will be 
controlled by a pipe for storms smaller than or equal to a 1-year design storm and an earthen broad crested 
weir designed for larger storms.  Table 5 shows peak flow in, peak flow out, water surface elevation, 
detention volume of the pond, and outlet structure. 

Table 5.  Detention Pond 

 1-yr 2-Yr 5-Yr 10-Yr 25-yr 50-yr 100-yr 

Peak Flow in (cfs) 17.3 21.8 31.4 39.1 50.3 59.1 65.0 

Peak Flow out (cfs) 0.8 2.9 9.7 17.0 28.1 37.8 43.8 

Elevation (ft) 1376.1 1376.3 1376.6 1376.8 1377.1 1377.4 1377.5 

Storage Volume (acre-ft) 0.9 1.0 1.2 1.3 1.5 1.6 1.7 

Outlet Structure 
6” Pipe at 1374.5 & 11’ broad crested weir at 1376.1 with an emergency 

overflow at 1388.5 

 

Basin E is an undetained portion of Basin D, as shown in Appendix H.  Basin E is located on the north side 
of the detention pond berm and is approximately 0.2 acres.  The outfall from the detention pond and Basin 
E flows to the north into the existing ditch in the Fountains Second Addition.  Under proposed conditions, 
the 100-year peak flow is reduced by 29.2%, therefor no modifications to the existing ditch in Fountains 
Second Addition will be required. Proposed area, time of concentration, curve number and peak flow rates 
for Basin E are shown in Table 3.   

Utilities 

Water 
An existing 12” water main runs along the east side of North Greenwich Road.  An 8” water line is located 
in the neighboring subdivision to the northeast of the property.  An 8” water line will be extended from the 
existing 12” main to service the administration and shop buildings.  The line will be installed along the north 
side of the site access road connecting the office and operations building.  Two fire hydrants will be installed 
along the proposed 8” line to service the office and operations buildings. 

Sanitary Sewer 
An existing 8” sanitary sewer line runs along the south property line of the Fountains Second Addition.  This 
line will be used to connect new service lines for the proposed buildings.    
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Another 8” sanitary line is located near the south property of the proposed Canyon Properties Second 
Addition by way of a manhole that extends onto the property.  The line flows to the south and then to the 
east. At this time no connection or extension of this sewer line is expected.  Service lines will extend from 
the existing sanitary sewer line along the Fountains Second Addition to service the office and operations 
building. 

Storm Water Sewer 
Line 1 is a 4’x4’ grated inlet and a 15” storm water sewer pipe as shown in Appendix K.  The pipe will drain 
Basin A into the proposed dry detention pond.  The pipe was sized for a 100-year design storm with an 
emergency escape route to the east at an elevation of 1379.5.  Pipe sizing calculations were completed 
using Hydraflow Strom Sewers, Appendix I. 

Line 2 is a 2’x2’ grated inlet and a 12” storm water sewer pipe as shown in Appendix K.  The inlet will catch 
stormwater from the east and south sides of the operations building flowing into the proposed detention 
pond.  The pipe is sized for the 10-year design storm with an emergency escape route to the northwest of 
the inlet at an elevation of 1380.9. 

Line 3 is a 3’x3’ grated inlet and a 36” storm water sewer pipe as shown in Appendix K.  The pipe will 
transfer stormwater from the south side of the road (Basin C) to the proposed dry detention pond.  The pipe 
is sized for the 100-year design storm with an emergency escape route to the north over the road at an 
elevation of 1380.4. 

Line 4 is a 2’x2’ grated inlet and a 12” storm water sewer pipe as shown in Appendix K.  The inlet captures 
water from in between the existing sidewalk and parking lot with an emergency escape route to the east 
over the parking lot road at an elevation of 1384.5.  The stormwater from the parking lot will flow to the 
northeast side of the parking lot and be captured by a 5’ Type 1 curb inlet with an emergency escape route 
of 1384.3.  The curb inlet connects to the 12” storm water sewer pipe (Line 4) and discharges into the 
existing drainage swale on the north side of the property to flow into the proposed dry detention pond.  Line 
4 is sized for a 10-year design storm. 

Line 5 consists of a 6” storm water sewer pipe at an elevation of 1374.5 to provide downstream channel 
protection as shown in Appendix K.  The pipe is sized to allow 0.9 acre-ft of storage in the detention pond 
in the 1-year design storm.   

Water Quality 
As required by the City of Wichita to manage water quality of the runoff that leaves this development, 0.3 
acre-ft treated to 80% TSS removal is required for a 1.2” rainfall (85th percentile storm).  The dry detention 
pond has the capacity to only treat to 60% TSS.  Since the dry detention pond does not provide 80% TSS 
removal, the water quality will instead be obtained through the City of Wichita in lieu fee program.  
Calculations for water quality are in Appendix L. 

Channel Protection 
In order to provide downstream channel protection volume requirements, 0.8 acre-ft of storage is required 
for the 1-year design storm.  With a 6” pipe at an elevation of 1374.5, the dry detention pond has a detention 
of 0.9 acre-ft in the 1-year design storm.  Calculations for channel protection are in Appendix M.  The dry 
detention pond provides the downstream channel protection volume required. 

Downstream Peak Discharge Assessment (10% Rule) 
The basin was analyzed to the point downstream at which the portion of the site within the drainage basin 
was less than 10% of the overall basin size.  Basin F is approximately 87 acres and has weighted curve 
number of 87 and drains from southwest to northeast through two detention ponds.  Approximately one-
third of Basin F is single family homes, one-third of the site is grass, and the remaining area is pavement 
and industry (including the proposed site).  Table 6 shows the existing and proposed conditions at the 10% 
point.  Existing conditions for the 10% Rule can be found in Appendix N, and proposed conditions for the 
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10% Rule can be found in Appendix O.  The peak flow rate is reduced below existing conditions for all 
design storms. 

Table 6.  Existing & Proposed Peak Flow Rate (10% Rule) at point A 

 1-yr 
(cfs) 

2-Yr 
(cfs) 

5-Yr 
(cfs) 

10-Yr 
(cfs) 

25-yr 
(cfs) 

50-yr 
(cfs) 

100-yr 
(cfs) 

Existing Conditions Peak Flow Rate 148 187 255 316 404 476 521 

Proposed Conditions Peak Flow Rate 130 165 225 287 383 458 502 

 

Permitting 

U.S. Army Corps of Engineers  
Since there are no potential wetlands on the site and there is no blue line stream on the site, permitting 
through the U.S. Army Corps of Engineers will not be required. 

Federal Emergency Management Agency (FEMA) 
There are no FEMA floodplains on the site; therefore permitting through FEMA will not be required. 

Kansas Department of Health and Environment (KDHE) 
Since the site disturbs more than 1.0 acre, a Notice of Intent (NOI) and Storm Water Pollution Prevention 
Plan (SWPPP) will be required. 

Kansas Department of Health and Management (KDWPT) 
The KDWPT will be contacted during the KDHE NOI permitting process.  It is not anticipated there will be 
any concerns. 

Kansas Historical Society (KHS) 
The KHS will be contacted during the KDHE NOI permitting process.  Since there are no historical buildings 
on site, it is not anticipated there will be any concerns. 

Kansas Division of Water Resources (DWR) 
 Water Structure, Channel Changes, and Floodplain Fill 

Since all the drainage areas draining through the site are under 640 acres, water structures, 
channel change, and floodplain fill permits are not required. 

 Water Appropriations 
There will not be a pond with a permanent pool; therefore, a water appropriations permanent will 
not be provided 

Summary 
The project is located in the Township of Minneha, City of Wichita, Kansas in Section 22, Township 27 
South, Range 2 East.  The site is being developed into three lots.  Lot 1 will be used for the Minneha 
Township office building.  Lot 2 will be developed for an operation building.  Lot 3 will be used for an 
emergency exit road and future development as needed.  The improvements to the site will add 1.9 acres 
of impervious area with the addition of an office building, shop building, parking lot, and service road.  A dry 
detention pond will provide 1.7 acre-ft of storage in the 100-year event in order to reduce the increased 
peak runoff from the development.  The pond will also provide the required channel protection volume.  The 
water quality requirement will be provided through the in-lieu fee program.  
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Appendix A - USGS Quadrangle 
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Appendix B - Aerial Photograph 
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Appendix C – Plat 
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Appendix D - Soil Survey 
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Appendix E - FEMA FIRM 
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Appendix F - Hydraflow Hydrograph Outputs 



1 - Basin A - Pre

2 - Basin B - Pre

3 - To Basin A - Pre

5 - Basin  C - Pre

6 - Basin D - Pre

7 - To Basin D - Pre

9 - Basin A - Post

10 - Basin B - Post

11 - To Basin A - Post

13 - Basin C - Post

14 - To Basin C Culvert

15 - Basin D - Post

16 - TO Basin D - Post

17 - To Pond
18 - Basin E - Post

19 - Offsite

21 - 10% Rule Exisitng

22 - 10% Rule Proposed

23 - Combined 10% Rule Proposed

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514

Project: Slawson Property(Curtis).gpw Monday, 02 / 6 / 2017

Hyd. Origin Description

Legend

1 SCS Runoff Basin A - Pre

2 SCS Runoff Basin B - Pre

3 Combine To Basin A - Pre

5 SCS Runoff Basin  C - Pre

6 SCS Runoff Basin D - Pre

7 Combine To Basin D - Pre

9 SCS Runoff Basin A - Post

10 SCS Runoff Basin B - Post

11 Combine To Basin A - Post

13 SCS Runoff Basin C - Post

14 Reservoir To Basin C Culvert

15 SCS Runoff Basin D - Post

16 Combine TO Basin D - Post

17 Reservoir To Pond

18 SCS Runoff Basin E - Post

19 Combine Offsite

21 SCS Runoff 10% Rule Exisitng

22 SCS Runoff 10% Rule Proposed

23 Combine Combined 10% Rule Proposed



Hydrograph Summary Report
2

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 3.314 2 718 0.174 ------ ------ ------ Basin A - Pre

2 SCS Runoff 3.626 2 724 0.261 ------ ------ ------ Basin B - Pre

3 Combine 6.469 2 720 0.435 1, 2 ------ ------ To Basin A - Pre

5 SCS Runoff 8.896 2 726 0.709 ------ ------ ------ Basin  C - Pre

6 SCS Runoff 9.468 2 718 0.497 ------ ------ ------ Basin D - Pre

7 Combine 16.52 2 720 1.206 5, 6 ------ ------ To Basin D - Pre

9 SCS Runoff 3.340 2 716 0.160 ------ ------ ------ Basin A - Post

10 SCS Runoff 3.626 2 724 0.261 ------ ------ ------ Basin B - Post

11 Combine 6.008 2 718 0.421 9, 10 ------ ------ To Basin A - Post

13 SCS Runoff 8.896 2 726 0.709 ------ ------ ------ Basin C - Post

14 Reservoir 8.467 2 730 0.708 13 1380.01 0.086 To Basin C Culvert

15 SCS Runoff 13.31 2 718 0.715 ------ ------ ------ Basin D - Post

16 Combine 17.27 2 720 1.424 14, 15 ------ ------ TO Basin D - Post

17 Reservoir 0.785 2 904 1.410 16 1376.09 0.889 To Pond

18 SCS Runoff 0.503 2 716 0.023 ------ ------ ------ Basin E - Post

19 Combine 0.893 2 718 1.433 17, 18 ------ ------ Offsite

21 SCS Runoff 147.81 2 728 12.450 ------ ------ ------ 10% Rule Exisitng

22 SCS Runoff 125.96 2 728 10.609 ------ ------ ------ 10% Rule Proposed

23 Combine 130.43 2 728 12.463 11, 19, 22 ------ ------ Combined 10% Rule Proposed

Slawson Property(Curtis).gpw Return Period: 1 Year Monday, 02 / 6 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 4.276 2 718 0.225 ------ ------ ------ Basin A - Pre

2 SCS Runoff 4.700 2 724 0.337 ------ ------ ------ Basin B - Pre

3 Combine 8.381 2 720 0.562 1, 2 ------ ------ To Basin A - Pre

5 SCS Runoff 11.55 2 726 0.916 ------ ------ ------ Basin  C - Pre

6 SCS Runoff 12.22 2 718 0.643 ------ ------ ------ Basin D - Pre

7 Combine 21.42 2 720 1.558 5, 6 ------ ------ To Basin D - Pre

9 SCS Runoff 4.091 2 716 0.198 ------ ------ ------ Basin A - Post

10 SCS Runoff 4.700 2 724 0.337 ------ ------ ------ Basin B - Post

11 Combine 7.597 2 718 0.535 9, 10 ------ ------ To Basin A - Post

13 SCS Runoff 11.55 2 726 0.916 ------ ------ ------ Basin C - Post

14 Reservoir 11.19 2 730 0.916 13 1380.03 0.094 To Basin C Culvert

15 SCS Runoff 16.32 2 718 0.886 ------ ------ ------ Basin D - Post

16 Combine 21.83 2 720 1.802 14, 15 ------ ------ TO Basin D - Post

17 Reservoir 2.807 2 770 1.788 16 1376.29 0.999 To Pond

18 SCS Runoff 0.647 2 716 0.030 ------ ------ ------ Basin E - Post

19 Combine 2.845 2 770 1.818 17, 18 ------ ------ Offsite

21 SCS Runoff 187.36 2 728 15.796 ------ ------ ------ 10% Rule Exisitng

22 SCS Runoff 159.66 2 728 13.461 ------ ------ ------ 10% Rule Proposed

23 Combine 165.33 2 728 15.814 11, 19, 22 ------ ------ Combined 10% Rule Proposed

Slawson Property(Curtis).gpw Return Period: 2 Year Monday, 02 / 6 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514



Hydrograph Summary Report
4

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 5.946 2 718 0.315 ------ ------ ------ Basin A - Pre

2 SCS Runoff 6.569 2 724 0.472 ------ ------ ------ Basin B - Pre

3 Combine 11.71 2 720 0.787 1, 2 ------ ------ To Basin A - Pre

5 SCS Runoff 16.17 2 726 1.282 ------ ------ ------ Basin  C - Pre

6 SCS Runoff 16.99 2 718 0.900 ------ ------ ------ Basin D - Pre

7 Combine 29.95 2 720 2.182 5, 6 ------ ------ To Basin D - Pre

9 SCS Runoff 5.357 2 716 0.263 ------ ------ ------ Basin A - Post

10 SCS Runoff 6.569 2 724 0.472 ------ ------ ------ Basin B - Post

11 Combine 10.34 2 718 0.736 9, 10 ------ ------ To Basin A - Post

13 SCS Runoff 16.17 2 726 1.282 ------ ------ ------ Basin C - Post

14 Reservoir 15.79 2 728 1.282 13 1380.05 0.108 To Basin C Culvert

15 SCS Runoff 21.41 2 718 1.180 ------ ------ ------ Basin D - Post

16 Combine 31.42 2 720 2.463 14, 15 ------ ------ TO Basin D - Post

17 Reservoir 9.873 2 744 2.448 16 1376.58 1.16 To Pond

18 SCS Runoff 0.897 2 716 0.042 ------ ------ ------ Basin E - Post

19 Combine 9.958 2 744 2.490 17, 18 ------ ------ Offsite

21 SCS Runoff 255.27 2 728 21.645 ------ ------ ------ 10% Rule Exisitng

22 SCS Runoff 217.52 2 728 18.444 ------ ------ ------ 10% Rule Proposed

23 Combine 226.58 2 728 21.671 11, 19, 22 ------ ------ Combined 10% Rule Proposed

Slawson Property(Curtis).gpw Return Period: 5 Year Monday, 02 / 6 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514



Hydrograph Summary Report
5

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 7.445 2 718 0.398 ------ ------ ------ Basin A - Pre

2 SCS Runoff 8.253 2 724 0.596 ------ ------ ------ Basin B - Pre

3 Combine 14.70 2 720 0.994 1, 2 ------ ------ To Basin A - Pre

5 SCS Runoff 20.33 2 726 1.619 ------ ------ ------ Basin  C - Pre

6 SCS Runoff 21.27 2 718 1.136 ------ ------ ------ Basin D - Pre

7 Combine 37.64 2 720 2.755 5, 6 ------ ------ To Basin D - Pre

9 SCS Runoff 6.473 2 716 0.322 ------ ------ ------ Basin A - Post

10 SCS Runoff 8.253 2 724 0.596 ------ ------ ------ Basin B - Post

11 Combine 12.79 2 718 0.919 9, 10 ------ ------ To Basin A - Post

13 SCS Runoff 20.33 2 726 1.619 ------ ------ ------ Basin C - Post

14 Reservoir 19.87 2 728 1.619 13 1380.07 0.121 To Basin C Culvert

15 SCS Runoff 25.89 2 718 1.445 ------ ------ ------ Basin D - Post

16 Combine 39.31 2 720 3.063 14, 15 ------ ------ TO Basin D - Post

17 Reservoir 17.34 2 738 3.049 16 1376.81 1.29 To Pond

18 SCS Runoff 1.122 2 716 0.053 ------ ------ ------ Basin E - Post

19 Combine 17.46 2 738 3.102 17, 18 ------ ------ Offsite

21 SCS Runoff 315.82 2 728 26.955 ------ ------ ------ 10% Rule Exisitng

22 SCS Runoff 269.13 2 728 22.970 ------ ------ ------ 10% Rule Proposed

23 Combine 289.64 2 728 26.991 11, 19, 22 ------ ------ Combined 10% Rule Proposed

Slawson Property(Curtis).gpw Return Period: 10 Year Monday, 02 / 6 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514



Hydrograph Summary Report
6

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 9.647 2 718 0.521 ------ ------ ------ Basin A - Pre

2 SCS Runoff 10.73 2 724 0.782 ------ ------ ------ Basin B - Pre

3 Combine 19.11 2 720 1.303 1, 2 ------ ------ To Basin A - Pre

5 SCS Runoff 26.46 2 726 2.123 ------ ------ ------ Basin  C - Pre

6 SCS Runoff 27.56 2 718 1.490 ------ ------ ------ Basin D - Pre

7 Combine 48.96 2 720 3.612 5, 6 ------ ------ To Basin D - Pre

9 SCS Runoff 8.092 2 716 0.409 ------ ------ ------ Basin A - Post

10 SCS Runoff 10.73 2 724 0.782 ------ ------ ------ Basin B - Post

11 Combine 16.39 2 718 1.191 9, 10 ------ ------ To Basin A - Post

13 SCS Runoff 26.46 2 726 2.123 ------ ------ ------ Basin C - Post

14 Reservoir 26.19 2 728 2.122 13 1380.11 0.137 To Basin C Culvert

15 SCS Runoff 32.39 2 718 1.834 ------ ------ ------ Basin D - Post

16 Combine 50.32 2 720 3.957 14, 15 ------ ------ TO Basin D - Post

17 Reservoir 28.84 2 732 3.942 16 1377.10 1.46 To Pond

18 SCS Runoff 1.451 2 716 0.070 ------ ------ ------ Basin E - Post

19 Combine 29.02 2 732 4.012 17, 18 ------ ------ Offsite

21 SCS Runoff 404.33 2 728 34.851 ------ ------ ------ 10% Rule Exisitng

22 SCS Runoff 344.54 2 728 29.698 ------ ------ ------ 10% Rule Proposed

23 Combine 382.98 2 728 34.901 11, 19, 22 ------ ------ Combined 10% Rule Proposed

Slawson Property(Curtis).gpw Return Period: 25 Year Monday, 02 / 6 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514



Hydrograph Summary Report
7

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 11.42 2 718 0.623 ------ ------ ------ Basin A - Pre

2 SCS Runoff 12.73 2 724 0.934 ------ ------ ------ Basin B - Pre

3 Combine 22.67 2 720 1.557 1, 2 ------ ------ To Basin A - Pre

5 SCS Runoff 31.42 2 726 2.536 ------ ------ ------ Basin  C - Pre

6 SCS Runoff 32.64 2 718 1.780 ------ ------ ------ Basin D - Pre

7 Combine 58.11 2 720 4.316 5, 6 ------ ------ To Basin D - Pre

9 SCS Runoff 9.391 2 716 0.480 ------ ------ ------ Basin A - Post

10 SCS Runoff 12.73 2 724 0.934 ------ ------ ------ Basin B - Post

11 Combine 19.30 2 718 1.415 9, 10 ------ ------ To Basin A - Post

13 SCS Runoff 31.42 2 726 2.536 ------ ------ ------ Basin C - Post

14 Reservoir 31.13 2 728 2.536 13 1380.12 0.146 To Basin C Culvert

15 SCS Runoff 37.61 2 718 2.151 ------ ------ ------ Basin D - Post

16 Combine 59.09 2 720 4.687 14, 15 ------ ------ TO Basin D - Post

17 Reservoir 38.76 2 730 4.672 16 1377.32 1.59 To Pond

18 SCS Runoff 1.717 2 716 0.083 ------ ------ ------ Basin E - Post

19 Combine 38.98 2 730 4.755 17, 18 ------ ------ Offsite

21 SCS Runoff 475.53 2 728 41.300 ------ ------ ------ 10% Rule Exisitng

22 SCS Runoff 405.22 2 728 35.194 ------ ------ ------ 10% Rule Proposed

23 Combine 456.76 2 728 41.364 11, 19, 22 ------ ------ Combined 10% Rule Proposed

Slawson Property(Curtis).gpw Return Period: 50 Year Monday, 02 / 6 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514



Hydrograph Summary Report
8

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 12.56 2 718 0.689 ------ ------ ------ Basin A - Pre

2 SCS Runoff 14.01 2 724 1.033 ------ ------ ------ Basin B - Pre

3 Combine 24.95 2 720 1.722 1, 2 ------ ------ To Basin A - Pre

5 SCS Runoff 34.59 2 726 2.804 ------ ------ ------ Basin  C - Pre

6 SCS Runoff 35.88 2 718 1.968 ------ ------ ------ Basin D - Pre

7 Combine 63.97 2 720 4.772 5, 6 ------ ------ To Basin D - Pre

9 SCS Runoff 10.22 2 716 0.526 ------ ------ ------ Basin A - Post

10 SCS Runoff 14.01 2 724 1.033 ------ ------ ------ Basin B - Post

11 Combine 21.16 2 718 1.559 9, 10 ------ ------ To Basin A - Post

13 SCS Runoff 34.59 2 726 2.804 ------ ------ ------ Basin C - Post

14 Reservoir 34.26 2 728 2.804 13 1380.13 0.151 To Basin C Culvert

15 SCS Runoff 40.94 2 718 2.354 ------ ------ ------ Basin D - Post

16 Combine 65.04 2 720 5.158 14, 15 ------ ------ TO Basin D - Post

17 Reservoir 45.08 2 728 5.143 16 1377.45 1.67 To Pond

18 SCS Runoff 1.887 2 716 0.092 ------ ------ ------ Basin E - Post

19 Combine 45.33 2 728 5.236 17, 18 ------ ------ Offsite

21 SCS Runoff 521.06 2 728 45.462 ------ ------ ------ 10% Rule Exisitng

22 SCS Runoff 444.02 2 728 38.740 ------ ------ ------ 10% Rule Proposed

23 Combine 503.39 2 728 45.534 11, 19, 22 ------ ------ Combined 10% Rule Proposed

Slawson Property(Curtis).gpw Return Period: 100 Year Monday, 02 / 6 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Monday, 02 / 6 / 2017

Hyd. No. 1

Basin A - Pre

Hydrograph type =  SCS Runoff Peak discharge =  12.56 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  0.689 acft
Drainage area =  1.400 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.60 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

1
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0.00 0.00
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4.00 4.00
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10.00 10.00

12.00 12.00
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Basin A - Pre
Hyd. No. 1 -- 100 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Monday, 02 / 6 / 2017

Hyd. No. 2

Basin B - Pre

Hydrograph type =  SCS Runoff Peak discharge =  14.01 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  1.033 acft
Drainage area =  2.100 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.70 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

2
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Hyd. No. 2 -- 100 Year

Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Monday, 02 / 6 / 2017

Hyd. No. 3

To Basin A - Pre

Hydrograph type =  Combine Peak discharge =  24.95 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  1.722 acft
Inflow hyds. =  1, 2 Contrib. drain. area =  3.500 ac
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Hyd. No. 3 -- 100 Year
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Monday, 02 / 6 / 2017

Hyd. No. 5

Basin  C - Pre

Hydrograph type =  SCS Runoff Peak discharge =  34.59 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  2.804 acft
Drainage area =  5.600 ac Curve number =  84*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  22.40 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.100 x 98) + (5.500 x 84)] / 5.600
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Hyd No. 5



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Monday, 02 / 6 / 2017

Hyd. No. 6

Basin D - Pre

Hydrograph type =  SCS Runoff Peak discharge =  35.88 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  1.968 acft
Drainage area =  4.000 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.80 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 6 -- 100 Year

Hyd No. 6



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Monday, 02 / 6 / 2017

Hyd. No. 7

To Basin D - Pre

Hydrograph type =  Combine Peak discharge =  63.97 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  4.772 acft
Inflow hyds. =  5, 6 Contrib. drain. area =  9.600 ac
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Hyd. No. 7 -- 100 Year

Hyd No. 7 Hyd No. 5 Hyd No. 6



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Monday, 02 / 6 / 2017

Hyd. No. 9

Basin A - Post

Hydrograph type =  SCS Runoff Peak discharge =  10.22 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  0.526 acft
Drainage area =  1.000 ac Curve number =  91
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.10 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 9



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Monday, 02 / 6 / 2017

Hyd. No. 10

Basin B - Post

Hydrograph type =  SCS Runoff Peak discharge =  14.01 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  1.033 acft
Drainage area =  2.100 ac Curve number =  84*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.70 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.120 x 84) + (0.900 x 93)] / 2.100
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Hyd. No. 10 -- 100 Year

Hyd No. 10



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Monday, 02 / 6 / 2017

Hyd. No. 11

To Basin A - Post

Hydrograph type =  Combine Peak discharge =  21.16 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  1.559 acft
Inflow hyds. =  9, 10 Contrib. drain. area =  3.100 ac
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Hyd. No. 11 -- 100 Year

Hyd No. 11 Hyd No. 9 Hyd No. 10



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Monday, 02 / 6 / 2017

Hyd. No. 13

Basin C - Post

Hydrograph type =  SCS Runoff Peak discharge =  34.59 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  2.804 acft
Drainage area =  5.600 ac Curve number =  84*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  22.40 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.100 x 98) + (5.500 x 84)] / 5.600
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Hyd. No. 14

To Basin C Culvert

Hydrograph type =  Reservoir Peak discharge =  34.26 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  2.804 acft
Inflow hyd. No. =  13 - Basin C - Post Max. Elevation =  1380.13 ft
Reservoir name =  South Culvert Max. Storage =  0.151 acft

Storage Indication method used.
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Hyd No. 14 Hyd No. 13 Total storage used = 0.151 acft
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Hyd. No. 15

Basin D - Post

Hydrograph type =  SCS Runoff Peak discharge =  40.94 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  2.354 acft
Drainage area =  4.200 ac Curve number =  91*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.90 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.800 x 84) + (3.400 x 93)] / 4.200
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Hyd. No. 16

TO Basin D - Post

Hydrograph type =  Combine Peak discharge =  65.04 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  5.158 acft
Inflow hyds. =  14, 15 Contrib. drain. area =  4.200 ac
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Hyd. No. 17

To Pond

Hydrograph type =  Reservoir Peak discharge =  45.08 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  5.143 acft
Inflow hyd. No. =  16 - TO Basin D - Post Max. Elevation =  1377.45 ft
Reservoir name =  Pond Max. Storage =  1.669 acft

Storage Indication method used.
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Hyd. No. 18

Basin E - Post

Hydrograph type =  SCS Runoff Peak discharge =  1.887 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  0.092 acft
Drainage area =  0.200 ac Curve number =  84*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.120 x 84) + (0.900 x 93)] / 0.200
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Hyd. No. 19

Offsite

Hydrograph type =  Combine Peak discharge =  45.33 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  5.236 acft
Inflow hyds. =  17, 18 Contrib. drain. area =  0.200 ac
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Hyd. No. 21

10% Rule Exisitng

Hydrograph type =  SCS Runoff Peak discharge =  521.06 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  45.462 acft
Drainage area =  88.600 ac Curve number =  87*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.20 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(38.600 x 87) + (6.600 x 93) + (4.000 x 98) + (39.400 x 84)] / 88.600
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Hyd. No. 22

10% Rule Proposed

Hydrograph type =  SCS Runoff Peak discharge =  444.02 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  38.740 acft
Drainage area =  75.500 ac Curve number =  87*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.20 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(38.600 x 87) + (6.600 x 93) + (4.000 x 98) + (26.300 x 84)] / 75.500
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Hyd. No. 23

Combined 10% Rule Proposed

Hydrograph type =  Combine Peak discharge =  503.39 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  45.534 acft
Inflow hyds. =  11, 19, 22 Contrib. drain. area =  75.500 ac
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Appendix G - Existing Drainage and Utilities 
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Appendix H - Proposed Drainage and Utilities 
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Appendix I - North Ellson Street Ditch 



Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Feb 8 2017

<Name>

Trapezoidal
Bottom Width (ft) =  5.00
Side Slopes (z:1) =  7.50, 7.50
Total Depth (ft) =  1.20
Invert Elev (ft) =  1373.00
Slope (%) =  4.00
N-Value =  0.150

Calculations
Compute by: Known Depth
Known Depth (ft) =  1.20

Highlighted
Depth (ft) =  1.20
Q (cfs) =  26.87
Area (sqft) =  16.80
Velocity (ft/s) =  1.60
Wetted Perim (ft) =  23.16
Crit Depth, Yc (ft) =  0.69
Top Width (ft) =  23.00
EGL (ft) =  1.24

0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

1372.50 -0.50

1373.00 0.00

1373.50 0.50

1374.00 1.00

1374.50 1.50

1375.00 2.00

Reach (ft)
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Appendix J - North Ellson Street Culvert 



Culvert Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Feb 8 2017

Circular Culvert

Invert Elev Dn (ft) =  100.00
Pipe Length (ft) =  30.00
Slope (%) =  0.50
Invert Elev Up (ft) =  100.15
Rise (in) =  15.0
Shape =  Circular
Span (in) =  15.0
No. Barrels =  1
n-Value =  0.023
Culvert Type =  Circular Corrugate Metal Pipe
Culvert Entrance =  Headwall
Coeff. K,M,c,Y,k =  0.0078, 2, 0.0379, 0.69, 0.5

Embankment
Top Elevation (ft) =  102.00
Top Width (ft) =  25.00
Crest Width (ft) =  20.00

Calculations
Qmin (cfs) =  1.00
Qmax (cfs) =  60.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  5.00
Qpipe (cfs) =  4.90
Qovertop (cfs) =  0.10
Veloc Dn (ft/s) =  4.37
Veloc Up (ft/s) =  3.99
HGL Dn (ft) =  101.07
HGL Up (ft) =  101.64
Hw Elev (ft) =  102.02
Hw/D (ft) =  1.49
Flow Regime =  Outlet Control
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Appendix K - Stormwater Sewer Calculations 
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Appendix L - Water Quality 



Land Use Area (ac) RV Area (ac) RV Area (ac) RV Area (ac) RV

Undisturbed 0.02 0.03 0.04 5.6 0.05 5.6
Disturbed Pervious 0.15 0.20 0.22 2.1 0.25 2.1
Impervious Cover 0.95 0.95 0.95 1.7 0.95 1.7
Total Area (ac) 0.00 0.00 0.00 9.4 9.4
Volumetric Runoff Coefficient (RV) 0.00 0.00 0.00 0.26 0.26

1.2
0.24
0.31
No

0.07

Water Quality Volume Calculations

Redevelopment

Total 
Area (ac)

Volumetric Runoff Coefficients by Land Use and Hydraulic Soil Group

Rainfall Depth (P) (in)
Water Quality Protection Volume (WQV) (ac-ft)

C D
Hydrologic Soil Group

Redevelopment Water Quality Protection Volume (WQV) (ac-ft)

Water Quality Protection Volume (QWV) (in)

A B

Canyon Properties Second Addition

J:\Projects\2016\1601010708_Minneha_Canyon Second Platting\05 Civil\Docs\Reports\Calc\Copy of WaterQuality Calculations 1/30/2017 4:53 PM
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Appendix M - Channel Protection 



Rainfall Depth (P) (in) 2.80
Volumetric Runoff Coefficient (RV) 0.26
Total Area (A) (ac) 9.40
Pond and Swamp Areas (% of Drainage Area) 5.00
Pond & Swamp Adjustment Factors (FP) 0.72
Water Quality Protection Volume (Qwv) (in) 0.72
Curve Number (CN) 88.00
Potential Maximum Abstraction (S) 1.36
Initial Abstraction (Ia) 0.27
Initial Abstraction/Rainfall Depth (Ia/P) 0.10
Time of Concentration (Tc) (min) 22.40
Time of Concentration (Tc) (hr) 0.37
Unit Peak Discharge (qu) (csm/in) (Figure 4-6) 625.00
Water Quality Peak Flow (Qwq)(cfs) 6.62
Rainfall Excess (Q) (in) 1.64
Peak Discharge (Qp) 10.85
Ratio of Outflow to Inflow (q0/qi) (Figure 4-17) 0.03
Ratio of Storage Volume to Runoff Volume (Vs/Vr) 0.64
Channel Protection Volume (CPv) (ac-ft) 0.82
Redevelopment No
Redevelopment Channel Protection Volume (CPv) (ac-ft) 0.25

Channel Protection Volume Calculations
Canyon Properties Second Addition

J:\Projects\2016\1601010708_Minneha_Canyon Second Platting\05 Civil\Docs\Reports\Calc\Copy of WaterQuality Calculations 1/31/2017 8:20 AM
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Appendix N - Existing Conditions (10% Rule) 
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Appendix O - Proposed Conditions (10% Rule) 
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