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3. The lot grading plan for Lots 1-4, Block 1, do not have a minimum 1% backyard 
grades.  Please provide a plan that includes additional spot grade elevations to 
determine the location of the runoff, with flow arrows. 

 
I have enclosed a copy of the Chateau Parkway roadway plans.  This shows that 
the grading for this area in question drains to the roadway and then through the 
storm water system.  I have enclosed the StormCAD calculations for the roadway 
inlets to show the capacity is adequate for the flows.  The plans are still in the 
process of being finalized and not finished yet.  
 

4. The inlets located in Chateau Parkway need to be evaluated for inlet capacity.  
Please evaluate bypass and sump conditions, to ensure runoff will be able to 
reach the intended detention ponds.  

 
I have enclosed a copy of the Chateau Parkway roadway plans.  This shows that 
additional inlets have been added to the roadway to account for additional flows.  
The plans are still in the process of being finalized and not finished yet.  I have 
also included the StormCAD calculations for the location in question.   
 

5. The drainage plan should delineate the floodplain and floodway, with scaled 
location and by elevation.  The plan should include the hydrologic and hydraulic 
runs for the unstudied tributary that are used to establish the minimum pad 
elevations.   

 
I have included a map of the site with the FEMA floodplain mapped according to 
elevation.  I have also included the HEC-RAS models that were used to establish 
the minimum pad and the station mapping.   
 

6. The FEMA floodplain and floodway shall be located within a platted Reserve for 
Lots 1-5, Block 3. 
 
I have enclosed the HEC-RAS models with a levee located at the property line of 
Lots 1-5, Block 3, showing that if these lots were to be filled in the future that it 
wouldn’t raise the water surface profile for the 100 year storm event by more than 
1’.  Therefore these lots aren’t included in a floodplain/floodway reserve or 
easement and can be filled in the future with the appropriate permits. 

 
7. The view-out elevation of Lot 1, Block 2, uses the same elevation as the 100-yr. 

water surface elevation of the existing pond located within Reserve E.  
 

There will be a 1’ to 2’ berm placed in the back part of Lots 1 & 2, Block 2, to 
account for the 100-yr. elevation in the pond.  This water will then be drained to 
the east and into Oak Creek Parkway.  
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8. The pre/post discharge calculations should include the 2 & 5 year storms at the 

minimum, in addition to the 100-year event.   
 

I have included the calculations for the 2 & 5 year storm events.  To meet the 
requirements we will be placing modified drop inlet structures with orifices on 
Ponds D, H & F as their outfall structures.  The calculations for the sizing of the 
orifices has been included along with preliminary details of the outfall structures.. 
 

9. The drainage plan should be submitted in pdf format, including the grading plan 
and calculations.  

 
This will be included once the drainage plan has been approved. 
 

If you have any questions feel free to contact me at (316) 206-1316. 
 
Sincerely, 
 
PROFESSIONAL ENGINEERING CONSULTANTS, P.A. 
 
 
 
Shawn R. Bryan, P.E. 
Project Engineer 
 
SRB/tac 
 
Encl: As noted 
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Oak Creek 3rd Addition 
Wichita, Sedgwick County, Kansas 

09/11/06 
 
 
 

Oak Creek 3rd Addition is a 21.3 acre residential development.  This development is part 

of the Oak Creek Development Master Plan.  Oak Creek is a 154.5 acre, commercial and 

residential development on the southwest corner of 21st Street North and Greenwich Road 

within the city limits of Wichita in Sedgwick County, Kansas.  The 32 lot development 

consists of streets, storm sewer and detention ponds.  This report contains a drawing of 

the drainage plan, supporting calculations and data for the Oak Creek Addition including 

the Oak Creek 3rd Drainage Plan. 

 

Hydrology 

 

The proposed plat lies in the NE 1/4, Section 9, T27S, R2E.  The soil on-site is comprised 

primarily of Goessel Silty clay, Irwin silty clay loam and Rosehill silty clay, which are all 

classified in hydrologic group D.  Elandco silt loam is present along the West Fork of 

Four Mile Creek.  The land is currently vacant, with the exception of streets and 

construction of the storm water system for Oak Creek 2nd Addition, and is wooded/ 

grassland throughout.  The site is bordered to the north by 21st Street North, to the south 

by the Burlington Northern Railroad, to the east by Greenwich Road and to the west by 

the Remington Place Development.  The West Fork of Four Mile Creek cuts through this 

site from the north property line to the east property line and has approximately 1.60 

square miles of contributing area to the north of this site.  Existing Basin A drains to the 

north to the storm sewer system along 21st Street North and eventually to the West Fork 

of Four Mile Creek.  Existing Basin B drains to the south and east into the West Fork of 

Four Mile Creek.  Existing Basin C drains to the south and west to the Remington Place 

3rd Addition.  Existing Basin D drains to the east Greenwich Road to a 36” RCP under 

Greenwich Road.  Proposed Basin A, B, C, D & E drain through the pond system labeled 

#2, 3, 4, 5 & 6 on the drainage map and ponds A-E in the HEC-1 output files.  These 

ponds will drain to the east into the West Fork of Four Mile Creek.  Proposed Basin F 
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drains to an existing pond labeled pond #1 on the drainage map and Pond F in the HEC-1 

output files.  This pond then drains into the West Fork of Four Mile Creek.  Proposed 

Basin G drains directly to the West Fork of Four Mile Creek.  Proposed Basin H drains 

eventually to the southeast corner of the site to the existing 36” RCP under Greenwich.  It 

is important to note that no water will drain west to the Remington 3rd Addition after 

development and that significant changes will be made to the West Fork of Four Mile 

Creek on this site as shown on the Drainage Map.  The channelization of the West Fork 

of Four Mile Creek (in the future) will require permits from the Division of Water 

Resources and a review by the Corps of Engineers.  Oak Creek 3rd Addition will have 

large residential lots located next to the West Fork of Four Mile Creek.  As shown in the 

drainage plan the overall discharge from the site is less than the pre-development 

discharge rate.  This is the case even though no detention will be placed in the area 

surrounding the creek.  The detention pond system throughout all the Oak Creek 

Additions (1, 2 & 3) will decrease the discharge rate enough to enable development to 

occur next to the creek without detention.   

 

Runoff coefficients were estimated based on tables presented in the Design Aids section 

of this report using fully developed conditions.  Time of concentration was based on 

slope, flow velocity and length of flow through each basin (TR-55 Method) and was not 

allowed to be less than 15 minutes.  The HEC-1 computer program was used for the pre-

development runoff rate and also to route the runoff through the ponds and determine the 

post-development conditions leaving the site. 

 

The analysis was made based on the available site data which includes the following:  1” 

= 100’ topographic map with 2’ contours of the site, a Sedgwick County Soil Survey 

Map and noted references. 

 

Storm Sewer Design 

 

For the storm sewer hydrologic analysis, the Rational Method was used.  Runoff 

coefficients were estimated using the charts in the design aids section of this report.  For 
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this development, a uniform assumption of the minimum time of concentration of 10 

minutes was deemed appropriate.  Travel time for flow through defined channels, pipes, 

etc, for these basins were estimated on the basis of Manning’s Equation. 

 

In the hydraulic analysis, the storm sewers are designed for the minor storm, with major 

storm overflows to be routed through easements and rights-of-way to an appropriate 

outlet.  The minor storm has a recurrence interval of two years.  The major storm 

evaluated has a recurrence interval of one hundred years. To simplify this analysis, the 

time of concentration is identical for both the major and minor storms. 

 

For each inlet, street flooding and inlet capacity were checked for the minor storm.  

Conveyance in the street is based on the Modified Manning’s Equation, as expressed in 

the Design of Urban Highway Drainage – The State of the Art, Equation (5-1), pages 5-9.  

It has been assumed that Tc for street flow is equal to Tc for pipe flow.  This is a 

simplifying, but conservative, assumption since pipe flow velocities generally exceed 

street flow velocities. For local streets, curb-deep flow is tolerable for the minor storm.  

For collector streets, a single eight-foot lane should remain unflooded for the minor 

storm. 

 

Inlet capacities were determined by the methods described in Drainage of Highway 

Pavements, Hydraulic Engineering Circular #12, using Chart #12 as found in the Design 

Aids section.  City of Wichita Type 1A inlets and 3/8 inch per foot cross slopes have 

been assumed.  Minimum walk grade has been assumed to be 0.3 feet above the top of 

curb, unless otherwise noted.  Streets have been assumed to have 6-5/8 inch standard 

curb, unless otherwise noted. 

 

Hydraulic computation for the storm sewer pipe system was performed using PEC’s 

STORM computer program.  This program uses Manning’s Equation to calculate friction 

losses for pipes flowing full.  Minor losses are computed by momentum principles at 

each structure.  All pipe area is assumed to be reinforced concrete with a Manning’s “n” 

of 0.012.  It is desirable to keep the hydraulic grade line at least one foot below the top of 
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curb for the minor storm.  The calculations and the STORM analyses for the storm 

sewers are included in this report. 

 

Design Aids 

 

This section includes material used to assist in designing the drainage system.  A 1” = 

100’ scale Drainage Plan map (Attachment A) and a 1” = 100’ scale Four-Corner Plan 

map (Attachment B) are enclosed in the pockets. 

 

References 

 

Design of Urban Highway Drainage – The State of the Art, by Reitz & Jens, Inc., April 

1980. 

 

Drainage of Highway Pavements, Hydraulic Engineering Circular #12, by Tye 

Engineering, Inc., March 1984. 

 

Interim Drainage and Storm Sewer Policy for Design Criteria and Documentation, City 

of Wichita, Kansas, 1985. 

 

Soil Survey of Sedgwick County, Kansas, US Department of Agriculture, Soil 

Conservation Service, 1979. 

 



TABLE 1

PRE VS. POST-DEVELOPMENT DISCHARGE RATES

BOTH
'B'5ii=i
BOTH
'BOTH
-po-s:f
POST
POST
POST

38
47
39
62
NiA
N/A
N/A
NiA

68
153
7
52
NiA
N/A
N/A
N/A

20
20
20
20
20
25
25
30

109
~
57
15

~
60
165
38

A
B
c
D
E
F
G
H

I[QT~ DISCHARGE I 280 278

.-. Note: Only ponds D, F, G & H discharge in the post-development conditions.



OAK CREEK 3RD ADDITION
PRE VS. POST RUNOFF CALCULATION

13.0 30.0 19.0~- 20.0

B 46.0 -~ ~~ 30.0

5.0 3.0 7.0c 2.0

.P 1~,O- 5.0 23.0 5.0

11.0 13.0E

E NLA 10.0 25.0

G N/A ~..o 8"(.Q

~

-



OAK CREEK 3RD ADDITION
FOUR MILE CREEK WATER SURFACE ELEVATIONS

16.37 1356.85 1356.85 ~

405.91 1358.05 1358.05 0.00

828.54-- 1359.04-- --- --- 1359.12 0.08

1184.83 I 1359.47 1359.99 0.52

--

1363.99 I 1359.60 1360.55 0.95

1550.~_.1- 1359.99
--~

1360.98 0.99

181Q,@1 1360.41 1361.01 ~
2170.00 I N/A N/A

i_21.?_~.2~1 1~~ 1362.35 0,57



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Existing Conditions 
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OAK3p.LSTT 1

CURRENT DATE: 09-18-2006 FILE DATE: 09-18-2006
CURRENT TIME: 10:39:24 FILE NAME: OAK3p

AAAAAAAAAAAAAAAAAAMMAAAA FHWA CULVERT ANALYSIS AAAAAAAAAAAAAAMMAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAMM HY-8 VERSION 6.1 AAAAAAAAAAAAAAAAAAAAAAAAAA. - .. .. - .. .. ..1... .. .. .. '..
UAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAA l
3 C 3 SITE DATA 3 CULVERT SHAPE MATERIAL INLET 3
, .. .. .. .. '.".." ".."'... ..1. 1 .. .. .. .

U
3 L 3 INLET OUTLET CULVERT 3 BARRELS 3

, V' ELEV. ELEV. LENGTH 3 SHAPE SPAN RISE MANNING INLET 3

'NO.3 (ft) (ft) (ft) 3 MATERIAL (ft) (ft) n TYPE 3

.131372.00 1362.00 410.12' 1 RCP 2.00 2.00 .012 CONVENTIONAL 3
3 2 3 3 3
, 3 3 3 3
3 4 3 3 3
3 5 s ~ 3
, 6 3 3 3
- U

SUMMARY OF CULVERT FLOWS (cfs) FILE: OAK3p DATE: 09-18-2006

ElEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1372.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1373.61 10.0 10.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1374.59 20.0 20.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1375.20 30.0 24.9 0.0 0.0 0.0 0.0 0.0 4.98 6

11}l375.39 40.0 26.3 0.0 0.0 0.0 0.0 0.0 13.47 4
11'1375.54 50.0 27.4 0.0 0.0 0.0 0.0 0.0 22.48 4

1375.68 60.0 28.3 0.0 0.0 0.0 0.0 0.0 31.26 3
1375.81 70.0 29.1 0.0 0.0 0.0 0.0 0.0 40.46 3
1375.93 80.0 29.9 0.0 0.0 0.0 0.0 0.0 49.79 3
1376.04 90.0 30.6 0.0 0.0 0.0 0.0 0.0 59.13 3
1376.14 100.0 31.2 0.0 O~O 0.0 0.0 0.0 68.51 3
1375.00 23.4 23.4 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: OAK3p DATE: 09-18-2006

HEAD HEAD TOTAL FLCJ#J % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR.(cfs) ERROR

1372.00 0.000 0.00 0.00 0.00
1373.61 0.000 10.00 0.00 0.00
1374.59 0.000 20.00 0.00 0.00
1375.20 -0.008 30.00 0.11 0.37
1375.39 -0.003 40.00 0.25 0.63
1375.54 -0.007 50.00 0.14 0.28
1375.68 -0.005 60.00 0.44 0.73
1375.81 -0.004 70.00 0.40 0.57
1375.93 -0.003 80.00 0.31 0.39
1376.04 -0.003 90.00 0.28 0.31
1376.14 -0.002 100.00 0.24 0.24

:c:k..IQ~~~~~~..(f!)..:7'..Q...Q.1:Q :c:~::-:..IQ~~~~~~..(~)..:7'...1:... QQQ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

0

f:RRENT DATE: 09-18-2006 FILE DATE: 09-18-200:
Page 1



OAK3p.LST

~~~~g~~~~.. ~~~y~.. ~g~.. ~~hY~~!.. .3:..::.. .3:( ?.. QQ.. (ft;).. ~Y ?.. QQ.. (f~)).. ~~~ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

(~f.s:).. (ft;) (f~) (f~) ..~~1?: (f~).. (f~) (f~) (f~) (fR.s:) (fR.s:)..
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

0.00 1372.00 0.00 0.00 O-NF 0.00 0.00 0.00 %-1362.00 0.00 0.00
10.00 1373.61 1.61 1.611-s2n 0.69 1.13 0.63 %-1362.00 11.90 0.00
20.00 1374.59 2.59 2.59 5-S2n 1.02 1.60 0.90 %-1362.00 14.48 0.00
24.91 1375.19 3.19 3.19 5-S2n 1.17 1.75 1.05 %-1362.00 14.92 0.00
26.28 1375.38 3.38 3.38 5-S2n 1.22 1.79 1.09 %-1362.00 15.02 0.00
27.38 1375.54 3.54 3.54 5-S2n 1.25 1.82 1.22 %-1362.00 13.61 0.00
28.29 1375.68 3.68 3.68 5-S2n 1.28 1.85 1.25 %-1362.00 13.69 0.00
29.14 1375.80 3.80 3.80 5-s2n 1.31 1.87 1.30 %-1362.00 13.45 0.00
29.90 1375.92 3.92 3.92 5-s2n 1.33 1.90 1.33 %-1362.00 13.53 0.00
30.60 1376.03 4.03 4.03 5-s2n 1.35 1.92 1.35 %-1362.00 13.61 0.00
31.24 1376.14 4.14 4.14 5-S2n 1.37 1.94 1.37 %-1362.00 13.67 0.00

El. inlet face invert 1372.00 ft El. outlet invert 1362.00 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

***** SITE DATA ***** CULVERT INVERT **************
INLET STATION 0.00 ft
INLET ELEVATION 1372.00 ft
OUTLET STATION 410.00 ft
OUTLET ELEVATION 1362.00 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0244

I CULVERT LENGTH ALONG SLOPE 410.12 ft

***** CULVERT DATA SUMMARY ************************

BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL BEVELED EDGE (1.5:1)
INLET DEPRESSION NONE

0
3

CURRENT DATE: 09-18-2006 FILE DATE: 09-18-2006
CURRENT TIME: 10:39:24 FILE NAME: OAK3p

AAMMAMAMMAMMAMAMA TAl L W ATE R AMAMAMAMAMMAMMAMA

CONSTANT WATER SURFACE ELEVATION
0.00

AAAMAAMMMMAAAMAAAMA ROADWAY OVERTOPPING DATA MAAAMAAMAAMAMMAAAMA

2.80
page 2

WEIR COEFFICIENT



r' OAK3p. LST
EMBANKMENT TOP WIDTH 60. 00 ft
CREST LENGTH 20.00 ft
OVERTOPPING CREST ELEVATION 1375.00 ft

0

T
Page 3



OAKRET.LST
1

CURRENT DATE: 09-28-2006 FILE DATE: 09-28-2006
CURRENT TIME: 14:31:01 FILE NAME: OAKRET

MAAMAAAMMAAAMAAAAAAAA FHWA CULVERT ANALYSIS AAAAAAAAAMAAAAMAMAMAAA
MAAMAAAAAMMMAAAAAAAAA HY-8 VER ION 0 .

- A CULVERT 3
s U .

S L S INLET OUTLET CULVERT S BARRELS -

S V S ELEV. ELEV. LENGTH S SHAPE SPAN RISE MANNING INLET 3

SNO.S (ft) (ft) (ft) 3 MATERIAL (ft) (ft) n TYPE S

S 1 -1364.50 1364.25 35.00 S 1 RCP 1.50 1.50 .012 CONVENTIONAL-
S 2 3 S 3
3 3 3 S S
3 4 S 3 S
S 5 S 3 -- S

3 6 3 3 3

U

SUMMARY OF CULVERT FLOWS (cfs) FILE: OAKRET DATE: 09-28-2006

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1364.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1365.88 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1366.92 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.00 1

~1368.55 18.0 18.0 0.0 0.0 0.0 0.0 0.0 0.00 1
11370.78 24.0 24.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1375.05 30.0 28.7 0.0 0.0 0.0 0.0 0.0 1.02 22
1375.17 36.0 28.8 0.0 0.0 0.0 0.0 0.0 6.99 6
1375.26 42.0 28.9 0.0 0.0 0.0 0.0 0.0 12.96 5
1375.33 48.0 28.9 0.0 0.0 0.0 0.0 0.0 18.78 4
1375.40 54.0 29.0 0.0 0.0 0.0 0.0 0.0 24.79 4
1375.46 60.0 29.0 . 0.0 0.0. 0.0 0.0 0.0 30.39 3
1375.00 28.7 28.7 0.0 0.0. 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: OAKRET DATE: 09-28-2006

HEAD HEAD TOTAL FLOW % Fl~
ElEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1364.50 0.000 0.00 0.00 0.00
1365.88 0.000 6.00 0.00 0.00
1366.92 0.000 12.00 0.00 0.00
1368.55 0.000 18.00 0.00 0.00
1370.78 0.000 24.00 0.00 0.00
1375.05 -0.004 30.00 0.25 0.83
1375.17 -0.004 36.00 0.20 0.56
1375.26 -0.004 42.00 0.17 0.40
1375.33 -0.006 48.00 0.29 0.60
1375.40 -0.005 54.00 0.23 0.43
1375.46 -0.004 60.00 0.59 0.98

0
2

FILE DATE: 09-28-2006_JRRENT DATE: 09-28-2006
page 1



OAKRET.LST
I tRENT TIME: 14:31:01 FILE NAME: OAKRET

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(~f~).. (f!:~ (f!:~ ..(f~~ ~f.4~ (f~~.. (f!:~ ~f!:~ ..~f~) ~fR~~ ~fR~~..

0.00 1364.50 0.00 0.00 O-NF 0.00 0.00 0.00 %-1364.25 0.00 0.00
6.00 1365.88 1.38 1.38 1-s2n 0.86 0.94 0.74 %-1364.25 6.87 0.00

12.00 1366.92 2.38 2.422-M2c 1.50 1.31 1.31 %-1364.25 7.37 0.00
18.00 1368.55 3.87 4.056-FFC 1.50 1.50 1.50 %-1364.25 10.19 0.00
24.00 1370.78 6.28 6.246-s2n 1.50 1.50 1.40 %-1364.25 14.07 0.00
28.72 1375.05 10.55 8.396-S2n 1.50 1.50 1.40 %-1364.25 16.84 0.00
28.81 1375.16 10.66 8.436-S2n 1.50 1.50 1.40 %-1364.25 16.89 0.00
28.87 1375.25 10.75 8.476-S2n 1.50 1.50 1.40 %-1364.25 16.93 0.00
28.93 1375.33 10.83 8.496-s2n 1.50 1.50 1.40 %-1364.25 16.96 0.00
28.98 1375.39 10.89 8.526-S2n 1.50 1.50 1.40 %-1364.25 16.99 0.00
29.02 1375.45 10.95 8.546-s2n 1.50 1.50 1.40 %-1364.25 17.01 0.00

El. inlet face invert 1364.50 ft El. outlet invert 1364.25 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft.. .. ..

***** SITE DATA ***** CULVERT INVERT **************
INLET STATION 0.00 ft

, INLET ELEVATION 1364.50 ft
OUTLET STATION 35.00 ft

~, OUTLET ELEVATION 1364.25 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0071
CULVERT LENGTH ALONG SLOPE 35.00 ft

***** CULVERT DATA SUMMARY ***************** ***
BARREL SHAPE CIRCULAR
BARREL DIAMETER 1.50 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL BEVELED EDGE (1.5:1)
INLET DEPRESSION NONE

0
3

CURRENT DATE: 09-28-2006 FILE DATE: 09-28-2006
CURRENT TIME: 14:31:01 FILE NAME: OAKRET

AAAAAAAAillAAAAAAAAAAAAAAA TAl L W ATE R AAAAAAAAAAAAAAAAAAAAAAAAAA

CONSTANT WATER SURFACE ELEVATION
0.00

AAAMMAAAAAAMMAMAMAAA ROADWAY OVERTOPPING DATA AAAAAAAAMMAAAAAAMAMAAA

2.80
page 2

WEIR COEFFICIENT



I'" OAKRET.LST
I EMBANKMENT TOP WIDTH 30.00 ft

CREST LENGTH 35.00 ft
OVERTOPPING CREST ELEVATION 1375.00 ft

0

r

page 3



.
EXHIBIT 110.1

SOIL LEGEND

HYDROLOGIC
GRoup. ~SYMBOL

Aa
Ab
8a
8b
Ca
Cb
Cc
Cd
Ce
.Ea
Eb
~c
Fa.
Fb
Fc
Sa
&b
la
Ib
Ic
La
Lb
Ma
Hb
Hc
Na
Oc
ad.
Pa
Pb
Pc
Pd
Ra
Rb
Rc
RdSa. .

Sb
Sc
Ta
Tb
Ua
Ub
Uc
Ud'
Ue
Va
Vb
Vc
Vd
Ye
Yf
Wa
..n.

B
B
C.
C
B
B "

D
B
C
B
B
B

,B
B
B
D
D

"D
D
D

'C
A
B
B
B
B
D
D

0
A-
A .
0
0
0
P
B
B
B
0
0
B
B
B
0
0
B
B
B
B
D
-0
r.:..

Albion-Shellabarger sandy loams. 1 to 4 percent slopes
Albion and Shellabarger sandy loans.. 7 to 15 percent s1o~
Bl anket s;1 t loall. 0 to 1 percent s1 opes
Blank.e~ silt loan. 1 to 3 percent slopes
Canadian fine sandy loan. . ..
Canadian-Waldeck fine sandy 1088$
Canf11e fine san.dy 100
Clart.-os.t clay loams, 1 to 4 percent slopes
Cl ilDe s;1 ty cl ay. 3 to 6 percent $1 opes
E'I andco si1 t loam
E'landc~ .silt loam. occasionally floode.d ,
E'landc;o silt loam. frequently flooded'

.Farnum loam. 0 to 1 percent slopes~. .'Farnum 101.11. 1 to 3 percent slopes --- -..'
Farnum loam. sandy substratuD. 0 to 1 percent slopes
Goessel s;1ty clay. 0 to 1 percent slopes
Goessel s;lty clay, 1 to Z pe~ent slopes
Inrin silty clay 10a8. 1 to 3 percent slopes. ?Irwin silty cllY loam. 3.to 6 perc~nt slopes.. '

Irwin silty clay 10a8. Z to 6 percent ~10pes. eroded
Lesbo 1 01.11
Lincoln soils
Milan loam. 1 to 3 percent slopes
Milan form, 3. to 6 percent slopes
Milan clay loam. 2 to 6 percent slopes. ero.ded
Naron fine slndy 100.
Owen$ clay 10aQ, 1 tp 3 percent slopes
OWens-Rock outcrop complex, 3 to 10 percent slopes
Pits
Plevna fine sandy loam.
Pratt lo~ f;ne sind. undulating
Pratt-Tivoli cDlllplex. rollingRenfrow silty. clay loam. 1 to 3 percent s10p~s .. .

Renfrow silty clay 10u. 3 to 6 percent slopes
Renfrow-OWens clay 10a~s. 1 to 4 percent slopes
ROsehill sil.tY clay. 1 to 3 percent slopes
Shellabarger sandy loam. 1 to 3 petcent slopes
Shel.labarger sandy 101m. 3 to 6 percent slopes.
.Shellabarger sandy 10u. 3 to.6 percent slopes. erQded
Tabler silty clay loam

. Tab.ler-DruIIIDOnd complex.
Urban land':Canldian complex
Urban land-Elandco cc.np1ex .
Urban 1 and-FarnUQ comp1 ex. 0 to 3 percent slopes
Urban-1and-Irwln complex. 1 to 3 percent- slopes
Urban land-Tabler complex

. Vanoss. silt loam. O.to 1 percent slopes
Vanoss silt loall. 1 to 3. percent slopes
Vanoss silt lou. 3 to 6 percent slopes.
Vanoss silt loam. 3 to 6 percent slopes. eroded
Vernon sandy loam. 1 to 3 percent slopes
Vernon sandy loa.. 3 to 6 percent lopes
Waldeck sandy loam .
" z'.- .z'. ,..-
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. ~Z-5. .' . "

~ ..' .. . ..." '. ..c. . . t.xpeCted.Z4-l\o'!r ~tOr8 ~1"'all in '. Non"a) Annual :-

. Inches' , 'PnciDit.tion
. Stor8 frequenq 1" Tears . I . .

SO ZS 5 2. '. ." Inches
..
I. County

Pawnee

Ph1111p:s '>.
.0. o.

pottawatO8ie
° ° -: z

Pritt

Raw1ins
. ~::..

..

Tt)

.- 23.3

.' Z3.6
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. . Z4.6

Zl:0

Z7.1.

Z8.6

Z6.6

;. 33.5 .

I

.N

"'"0

-
Reno '.

Republic. , . .','

Rice ."'.',. . I'. "'.. . . .
Ri ley.

~k.s'.

Rush.

I .

.
, t"

16.,6 . 6.0 5.2. 4.5'. 3.7.. ~.8 .:
I . :
,...6.,0 ..5.5. 4.8 4.1.3.4 2.5...~. ..\. . .. .. . .

7.5 .6.6 ,5.1 5.1 .'4.3 3:4':. ;, .. :
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1.7:3. 6.~ 5.6 4.84.1,3:0...:.

7.4 6.5 5.8 5.1 4..3 3.3 ..'.' . . :'
6.1. 5-.7 4:, 4.1 3.4 2.5 .:.£1

~.5 .5.9 5.0 '4.~. 3.6 2.7 :-

6:7 5.9.5.2 -4.4 3.7. 2.8. ,'. .
1 7.3, 6.4 5:2. ~.g. 4.1.._3-.1, ':~,
15.7. 5.3 4.5 3.8 ._3.2' 2.4'.1
,-.;-;- , -:- ~ ~ r. ~ r.. ..":~~ ~.O '.1- ~.3 ~~~~
;8.0 5.7 4.8 4.2 '.3..5 2.6
I .

1'.i.8 6.8 '5.1 "5.3 .4.5 3.5.
. ,

5.7 5.3 4'.5 3.8 3.2 2.4
. . . . .

,5.3 4.8 4:Z. 3.5 3.0 2.2' ,
! . .

1.'.3,. 5.7 .5.0.. .4..~ ..3.5 2.6
1 .'
17.1. 8.Z 5:54.7.4:02..9.'."

5.6 ~ 4.5 3.8 3.2 2.4.I ..'... . .
j 5..9. 4.7 4.1 3.4 :. 'i

8 0 ., .

"- -<~"
~'. ""\::,::
:.t~ .

23.9

2~.~

26..8.

28.4

20.2-

30.6

: .
Russt1Y .- .."

-sa11ne' .'
. .

Scott ...;.'

-;~~~-~-t-
rs;;;rt-~~.' .
ShaMitt .:'.

Sheridan :.

. .

"

(
~"
'0
:'.

o-
f:

19.8

34.7

?t.3

-16.7.-;"

-
.'
~
.'

She ran . .'

S.i th .. .- - ,

f Sta!ford. "-,.."
Stanton. "

24..4

25.1
Ii.'.. ~

S.l

S.S

'7.1

15.8
!:.

)'. , . 2.~
3.6

".7c: 6.2 5.4 4.6 34.0.
I . EFH ItIt1ce K.~-3. "---7..
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n

"""
.",

0.01

-~ '

0.02

EXAMA..£. :
GIVEN: n=0.016, S=O.OI
. .Sx=0.02', 0&4 FT3/S

FIND: LT= 34 FT

CHART 9. Curb-opening and slotted drain inlet length
for total interception.
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CHART 10. Curb-opening and slotted drain inlet interception efficiency.
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CHART 11". Grate inlet capacity in sump conditions.
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DISCHARGE Q (FT"3/S)

CH~RT 12. Depressed cJ)rb-openlng Inlet capacity in sump locations.
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4

1

I

J~';

1

j

I

I

1

(~)
DURATION

IN MIIIJTES
~

5.
6,__.

-L.:- 0 . .0 a

9
10
11
12 ,

M 13,
14
15
16
17
18
)9 ,
ZO
21 '

22
23
24
2S
26
27
28" 29

30
31
32 - to

.0-'33' °.
34 '

3S. '36

37
38" ,

.039. .
40
41
42

,43:
44
4S

RAINFALL INTENSITY TABLE FOR SEDGWICK COUNTY. k.AHSAS

.The following tabulation.contains rainfall intensity in inches
per hour as derived from ESSA Weather Bureau Technical Paper

40 Modified to NWS Hydro-35. 1~7 During First Hour. ..

.l=!!

7=4.18-
3.99

.. 3.81
3.66
3.52
3.39.
3.U).18 .

3.0,s
2.96
2.87
2..78
2.71
2.63

.2...$6...
2.50
2.44
2.382.~2 -

2.271,- 2.2 .
Z.20

. Z.16
Z.14
Z.11
Z.08
Z.05

. ..Z.o.~ ...
1.99
1.96
1.93

1.91
1.89
1,.87
1.85
1.83
1.81
1.79
1.77
1.75
1.73

2-YR-
5.57'
5.32
5.09
4.89
4.70
4.52
4.36

. 4.21
. ' 4.08'

3.95. 3.~.
, .3.72

3.61
3.51
3.42
3.33
3.25
3.17
3.10

.3.03
2.96

, , 2.90

Z.84
2.78
2.72
2.67
2.62

, ,?57
Z.5l'
Z.48
2.44
2".39'
2.35
2.32
'2.28
2.24
2.21
2.18
2.14
2.11
2.08

- ATTAtIDotENT A
DRAINAGE CRITERIA

~
6.53
6.25
5.99
5.75
5.54
5.34
5.16
.4.99
4.84
4.69
4. 'S&.
4.43.
4.31
4.20
4.1,0
4.00
3;90
3.81

'3.13
3~65
3.51
3.50
3.43
3.31
3.30
3.24
3.19
~.10
3.05
3.01
2.98
2.93
2.88
2.84
2.80
2.76
2.72
2.6~
2.64
2.61
2.57

.: PERIODS OF
~~
1.41 . 8.52'
1.051 8.16
6.81 1.84 .
6.55 . 1.55
6.31 1.28
6.09 7.04
5.89 6.81

.5.11 6.60.5.53. . 6.41 ..

5.31 '6.23
5,.22 . 6.06

5;08' 5.90
4.95 5.75
4.~ . 5.61
4.71 5.47
4.60 5.35. .

4.50 5.23
4.40 5.12
4.31 .5..014.22 . 4.91
4.13 4.81 .

4.05 4.72
3.98 4.63
3.90 4.55
3.83 4.47
3.16 4.39
3.70 . . 4.32..
3.63 4.253.57 . 4.18

3.51 4.113.46 4.05. '

3.41 3.99
3.35 .' 3.93

3:31 3.87
3.25 3.823.2.2 . 3.76 .

3.17' '3.71
3.13 3.66

'3.09 . 3.51
3.05 3.57
3.01. 3.52

~
°9:48 .
9.09

.,..8..24
°8:°..2.
8.13
7.86.
7.~1.,
7.3&.

. _. 7.11.
6.97
6.78
6.60.
6.44
6.29
6.14
6".OG
5.87
5.75
5.63
5.52
5.41
5.31
5..21
5.12
5.03
4.94
4.86
4.79
4.71
4.63
4.56
4~50
4.43
4.37
4.31
4.25
4.19
4.13
4.08
4.fJ3
3.98

Apr1115.19

;00--
10.

g.
g,

'.g.,0 8.

0 8.
&,

. 8.

1
1
1:,
1.

.6
6

- 6

6
6
6
6. 5

5
5
5
c

!
.



f

T

T

d

1

1.

.}

1

-1

J

:)

)

DURATION
!W MINUTES

46
47
48
49
50

. 51
52
53- 54
55 . "

56
57
58
59
60
61
62
63
64
65
66 '
67
68
69
70
71
72. 73

74
7S
76
77
78
79
80
81
82- 83

84
85
86
87
88
89
90 .

ATTACtIoIENT A CONTINUED

l=!!
1.70
1.67
1.66
1.64
1.61
1.59
1.56
1.54
1.52
1.50
1;47
1.45
1.43
1_42
-1.40
1.38.
1.36
1.34
1.33
1.31'
1.30
1.28
1.26
1.25
1.24
1..22
1.21
1.20
1.18
1.17
1.16
1.15
1.13
1.12
1.11
1.10
1.09
1.08
1.07
1.06
1.05
1.04
1.03
1.U2'
1..01

!:!!
2.0$
2.02
2.00
1.97
1.95
1.9Z
1.89
1.86.
1.84
1.81
1.79
1.76
1.74
"1.72
1.69
1.67
1.6S.
1.63
1.61
1.59
1.57
1'.56
1.541.52 .

1.50
1.49
1..471.46 .

1.44
1.43
1.41
1.40.
1.38
1.371.36 .

1.34
1.33
1.3Z
1.31
1.30
1.28
1.27
1.26
1.25.
1.Z4

~
2.54
2.50
2.47

. 2.44
2.41
2.38
2.35
2.33
2.30
2.27.
2.25
2.22
2.20
2.18

.Z.15
2.13"

. 2.11
Z.09
2.07
2.05
2.03.

" 2.01.

1.99
1.97

"1.95
1.93
1.92

"1.9U
1.88
1.86
1.85

"1.83
1.82
1.80
1.79
1.77

" 1.76
1.74
1.73. 1.72
1.70
1.69 "

1.68

1.68

1.66

_J PERIODS rf'
'~ ~

2.97 3.482.93 . 3.44

2.90 3.39
2.86. 3.35
2.83, 3.32
2.79 3.28
2.76 3.24
2.73 3.20
2.70 3.17
2.67 3:14
2.64 3.10
2.61 3.07. 2.59 3.04

2.56 3.01
2.53 2.982.51 ' 2.95
2:'48, 2.92

.2.46 2.89
2.44 2.86
2.41 . 2.84
2..39 2.81
2.37 2.7;
2.35 2.76
2.33 2.74
2.31 2.71
Z.28 2.69

. Z.26 2.67
Z.25 Z.64. Z.23 Z.63

2.21 2.61
2.19 .2.58
2.17 2.55
2.15 2.53
2.14. 2.50
2.1Z 2.48
2.10 2.46
Z.08 Z.43
2.06,' Z.41
2.04 2.39
Z.02 Z.37
Z.OO Z.34

,1.99 Z.3Z
1.97 Z,30
1.95 Z.28
1.93 2.26

~
.3.g3 .
3.88
3.84 ,

. 3.79'
3.75
3.71
.3.67
3.63

. 3.59
--'~3s '

3.51
'.3.48

3.44
'3.41.>'
3.~1
3.34
3.313.28 '

3.25'
3.22'
3.19'
3.16
3.13
3.10

.3.08
3.05
3.02
3.002.98 '

?95
2.93
2.90
2.88
2.86
2.84
Z.82
2.79
2.76
Z:14
2.71

. 2.69
2.66

'2.64
Z.6Z
Z'.59

~
4.
4.
4
4.

4
4
3
3
3
3
3
3
3
3
3
3
J
J
3
~
~

:

Plge 2



ATTAClttE1lT A CO1lTINUED.
Pige 3

DURATION'
IN MIWT£S ~

2.
2.
2.
2.
2.. 2.

2.
2
2
7

RETURN PERIODS ~5-YR . 10-YR 2S-YR
50-YR

2.57
2.55
2.53
2.51
2.49

,2.4&
" 2.44

. 2..~2
-"-27412.39 "

"2.39
2.35 -

2.33:1'

2.3~
2.30
2.282.26 :

.2.25'
2.23

- 2.21"

2.20
2.18
2.11
2.15
2.14
2.12
2.11
2.09
2.08
2.01-

l-YR

1.00
1.00
0.99
0.98 .

.0.'97

0.96
0.96'-0.95 .
0.94
0.93
0.93
0.92
O.g.l '.

.0.9D
0,9D. 0.89.

0.88
D.88
0"87. .
0.87
0.86
'0.85
0.85
0.84
0:84
0.83
0.82

, 0.82
D.Sl
0.81

2-YR

2.24
2.22
2.2.0. .
2.19
2.17
2..15
2.13
2.12
2..10
2.08
'2..07
2..05
2.04
2..02
2..01
1.99
1.98
1.96
1.95
1.93
1.92
1.91
1.89
1.88
1~87
1.86
1.84
1.83
1.82
1.81

1.65
1.63
1.6Z
1.'61
1.59
1.58
1.57
1.56
1.54
.1.53
1.5Z
1.51
1.50

.'.49.
1.47
1.46

.'.45
1.44
1.43
.1.4Z
1.41
1.4l1
1.39
1.38

. 1.37
1.36
1.36
1.35
1.34
1.33

1.92
1.90
1.89
1.87
1.85
1.84
1.82
1.81
1.80,
1.78
1.77
1.75,
1.74
1.73
1.72
1.70
1.69
1.68
1'.67 .1..65 .

1.64
1.63
1.62
1.61
1.60
.1.591.58 .

1457
1.56
1.55

1.23
1.22

" 1.21
1.20
"1.19
1.18
1.17
1. l'
1.15
1.14
"1.13
1.13
1.12." "1~11 .

. 1.'10
" 1.09

1.09"
1.08
1.07

. 1.06
" 1.06

1.05
1.04
1.03
1.03
1.0Z
.1.01 .

" 1.01
1.00

. 0.99

9192 .

.93
94

95
96

g1
98.'
99
100
101
102
103
104
105
106
107
108
109.

,110
111
112
113
114
lT5
116
117

.118
119
120

2
2
2
2
2
2
2
2
2
2
2
i
i
i
i
.
.
..r

-
DURATION
IN HOURS

P,ETURH PERIODS OF
1o-~R SO-YR 101ZS-YRS-YRl-YR Ok!!

0.99
0.72

o 0.58
0.49
0.42
0.34
0.29
0.25
0.18
0.15

2.07

1~51

1-.21

1.02
0.89
0.71
0.60
0.52
0.38
0.31

1.81
1.3Z
1.06
0.89
0.18
0.6Z

.0.5Z
0.45
'0.33
0.Z7

1.33

0.97
0.18

0.66

0.51

0.46

0.39

0.33

0.1.4

0.1.0

1.55
1.13
0:91
0.77
0.670.53. .

0.45
U.39
0.28
U.23

Z
3
4
5

.6
.8
10.
lZ
18
24

00145

0.81. 0.59

. 0.47
0.40
0.35
0.28
0.23
0.20
0.15
0.12

.
.I



ATTACIt4ENT B

DWNAGE CRmRIA MANUAL

INtREM£NTAL IHFI(~TION ~AlUES IN INCHE$

Time . SCS tb-droloQfc Soil GrouP '. .
Mi.nutes- . A .» . ~ IJ~, - .,.. ,-

5 .33- ..26 .19 .12 0
0 . 10 . .25 .17 .O§ .04

. 15 .. .18.11 .05' .O~.

20.0 .13 .07 .03 .02'.. .25 . .10 .05. .0]'..~~-'.O2
30 ' .08 .05 .03. .02
35. :08 .05 .03 .02
40 .08 .05' .03 .02.
45 . . . ..08 .05 .03 . ..'p2. ,

. . SO -.08. OS . ,.03 ; 02 ,
. 55. .08 .0$. .03 .02

, 60 ' .08. .05 .03 .OZ
- 65 . . .08.05.03. .02

JO , .08. .05 .03, .Ot.-- ' ~ .. i. .~: . :~~ ::. .~~ :

. 85 . . .~.05.03 ' ..02. .

90 ..08 .05 .03 .Ot'
.;5 .08.05 .03 . .Ot

1.00 ..08.05.03 .Ot105 . .OS' .05. .03 . .02

110. .08.05 .03 .02
115 ..08 .05 .03 .02
t20' .. .08 .05 .03 .02

i

].

l, ~~~

**Time at end of th~ time inc~nt

NOTE: Values for 125 ainute$ and additional 5 .inute incr~nts shallbe the.'saae as. those shown for 120 minutes. . . .,
..
..
i
.

~
f



1rTTAC~OO C

DRAlHAGE ClTERIA ~A1.

DEP~SION STORAGE LOSSES

Total Loss
-(Inches)Surface Type

Impervious:

Paved: Areas

Flat Roofs-.
Sloped Roqfs

t-". ~~-_.
0.1
0.1-
0.05

0.3
0.4

Pervious:
--. .

l:awns and Grass

Wooded Areas and Open Fie1ds~ ,,--
J-:-",- -

,
~ ,



.
. ATTACHMENT D.

DRAINAGE CRITERIA

(3 pages)

RftC»l£NOED RUMDFF COEFfICIEHTS FOR RATIONAl METHOD
AND PERC;EJ{T IMPERVlOOS F,oR UNIT HYDRCI6RAP)t M£THOD.

: .

Land Use or Percent
Surface. p1a.racter1st1cs 1"erv10us

1. Business:
.DowtItown Areas

, Ne1ghborilQod ...r~as
. '. .

2. Residential:)- ":.'\"'- Single Fllli1y (Soil Group D}--~.
1/8 ~e.;

. 1/4 Acre
. 1{3 Acre

. 1/2 Acre
3/4 Acre
1 Acre .

.' ~1t1-F..f'.Y. (So11 Group .D)
- ~lt1-~it (detachedJ_'

*lt1-Unit (attached).
-' ,.. Apa.~nts

Single FUli1y (Soil Group C)I/~ Acre -

1/4 ..cre
1/3 kre
1/2 kre. 3/4 kre

, 1 "rrre

: ""lt1~Fallily (Sofl Group cJ .. Mult1';Unit (detachedJ
Multi-Unit (attached)
AparbDents

. ~jngle-FlIDil'y (Soil G"rO\lp B).
I/~ .lcre
1/4 :Acre'

-- 1/3 kre
1/2 kre3/4 kre -
1 Acre

Z ..5FrtQUellCY;O ~- - -
0.87
0.73

9S
70

0.84
0,68

0:85
0.69

o.
o.

~~.0.62 .

0.59
0.56
0.55' y

0'0 0.54 ,

0.57
0.50
-0:46
-0.42-
0.42-
0.41

50
38
30
25
22
2(,

0.&:1

0.54

0.50

0.4~

0.46

0.45.

o.
o.
o.
o.
o.
o.

.0.6Z
0.64
0.70

'0,66
. 0.68

0.73

0.7Z
0.73
0.79

o.
o.
0;

60
65
75'.0.;-:.,.,'-.

J 0;64
0.57
0.53
0.50
0.49
0.48

50
38
30
25
zt
ZO

0.55

0.48

0.43
0.40'

0.39

0.37

0.58

0.51

0.46
043'"
0.42
0.40

o.
o.
o.

.0.
0
0

60
65
75

0.60
0.63
0.68

o.~
0.66
.O.7Z

0.69
0.71
0.77

.0

0
0

0.52
0.44
0.3.9
0.36
0.34
0.33

0.59
0.52
0.47
0.44
0.4Z
0.40

50
38. 30

2S
22
20

0.54
0.46
0.41
0.38
0.36
0.35

0
0
0
u
0
0

.
j

~lti-Falrily (Soil Group B)
Mul ti-Ui'lft{deta~eQl
Multi-Unit (attached)
Apartllents

0.58
0.61
0.67

0.65
0.68
0.74

60
65
7S

0.60
0.64
0.70

0
0
0



-1-

1
Percent

,IJaP!,rvious

z . ~FreQUenCYiu l'
- - - -La.nd Use Dr

rface Cha.racteristics

¥~!Q~~amill (Soil Sro:uP A)

1/4 Acre
1/3 kre
1/2 Acre .
3/4 Acre
1 kre

0.5.4
0.45
0.39
0.35
o..3~.
0.32.

SO
38
30.
2.5
22
20

0.50
.0.41
0.35
0.31
0.29
0.28

D
D
D
0
D
D

f'Jlti-Family (Soil &roup- A)
Mult'i-lJn1t (4elline--dl-- .."lti-Unit. (attached) -

.a.p a rtI2 n t s

-3."-Industrial: .-
Light Ai-as
Heavy ArKS

60
65
75

0.-55
0.58 .
0.65'

0.57
0.60
0.68

0.61
0.64
Q.12

0
0
0T

tr= 73 '. 0:79.~o
80

15

0.68
0.74

0.33

0.69
0.76

0
0

0

0

0.35
0.51 .

0.45

0.42
. y

0.5~ ,

0.50

4. .Playgrounds:

S. .School's: 40- 0.49

a30 .0.43~. Railr~d Yard Areas:

.7. Undeveloped Urban Areas:.: . Offsite Flow Ana1ysis

(when land use n'ot defined)
l' 0.59 Q45 0.5'1; . ,0.54

0~90
0.33

0.88

'c
c

0.8.7
0.24

0.87

o.se
0.l6

0.S7

0.85

99.
00

8. Streets:
Pa'(ed. Grave'1

0.90 . (0.80

0.13
0:17
0.21

(
(

0.08
0.12
0.16

0.09
0.13"

.0.17

0.24
O.Z8
O.3Z

(. c0.16
O.ZO
o..Z4

0.18
0.22
0.26

0.35
0.37
0.39

0.24
0.26
0.28

0.27
0.29
0.31

9. Drive. Parking Lots and Walks~ 96

10. Roofs: 90

11. .~an Lawn Areas (See Note No.1 be10w):Soil Group A .. _.
.Slope le~s th~n l~ . .00

Slope l' to 4f. 00
Slope IIOre than 4f. 00

Soil Group B
'0 STope-Tess than l~ 00

Slope l' to 4~ 00
Slope-more than 4' 00

~il Group C; .
. Slope less than l~ - 00

Slope lS to 4f. - QO

51 oRe more than 4~ 00

0.41

0.39

0.33

0.30

.0.28

0.26



-3-

Land Use or Percent
rface Cha.racteri.sti cs Impervi ous

~ 'roup D '. ..
Slope less tha.n li . QO 0.28' 0.33 0.43 o.
Slope l~ t& 4~ 00 0.30 0.35 . 0.45 O.
Slope more tha.n 4~. 00. 0.32 0.37 0.47. O.

Note No.1: Coefficients shown in "the above table are for pervi.ouf. open spac
areas with thick turf ..which includes pervious areas in parks and celleteries
Coefficients shown above Dlst be increased 0.02 for use with agricultura
pasture. areas. Coefficients shown above must be reduced by 0.04 for use wit
agricultural.cultivated areas. .Groilp A soils are well-drained. coarse .texture
sands with high infiltration rates. Group B soils.are .oderate1y ~1l-draine1!
mod,;rately; coarse textured soil s with m.odarate .infi1tratio!, r':.tes. Group. soi1's are ~d~rl.te1y poor-drained. moderate1y nne textured sQ11s with slc
infiltration rates. Group D soi1s are poor-drained. fine textured so11s wit

. very stow infiltration rates. . -~-~,

z - SFreQUency IOTa- . - - -

GENERAL NOTE: These Rational -Formula Coefficients MY no~ be valid ~r basic
3ZU acres or larger.. ".;

)::"
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, - ATTACHMENT F

I .DETERMINATION OF. DIMENSIONLESS
WATEiSHED CONVEYANCE FACTOR (,)

~ . ~1 + '~2

" . ClIS~ificlt.iDn. .. ~'--. . . .

0.6 " "EXte"siv:- ch~nnel. imprQve~nt ..nd stonl s.ewe:,sit:stem. closedcortduit c~annel system .

0.7 Moderate channel improve~~t and stann sewer syst~c.

0.8 . . y
SOCle chaMel impr6vemen~ and stOMa sewers, aainly'cleaningand enlargement of e~isting channel. . ~

0.9 Little channe} improvellent !l;Id stona sewers.

... -. 1.0 Natural channel conditions.

" " "'J; ClaSS1f1cat1on' .. - ,- -.'.."

.J .. " "
No channel vegetation." "0.0

0.1 Light channel vegetation.

0.2 Moderate dhannel vegetation.

.0.3 Heavy channe~ v!Qetat1on.
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HEC-RAS Analysis Existing 
Conditions 
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HEC-RAS Analysis Proposed 
Conditions 



E
le

va
tio

n (
ft)

- C
,) ~

... g
.. ~

... 'f ~

... g
... ~ ~

-- t,) ~
~

0

~

§

~
I i I ".
,

3 i' n i ~ 0 D
I

~

§~
~ Q

)
5' C

')
~ Q

)
;, ;, !P

-
C ~ Q

)
;, ~ a

...
 

,
"'-

'

g
~ 0 ~ ~ 0 0 m

.~

§

i

N 8
I

~
 

! r
-i

G
) 

(I
) 

:G
;

~
 

C
I

0 
"t

J 
iG

I
c 

~
~

 
."

 
~

a.
:

a.
 

...
 

I 
I

Z "C a "'8 ~ Q
.

"C Q
j

~ ~ "0 a "'8 (I
I

Q
)

:s
:



Tf T



," 
, 

i 
i: 

! 
i: 

- 
i_: 

- 
I 

'-

~
m

 
oio 

~
:~

 
~

I~
i 

~
1-!-

I
~

i~
:c;o:~

~
O

o

l
o'~

I
~

 
-o,cc-)' 

0 
~

:~
I~

 
~

.-
~

 
0' 

0 
0 I 

01 
0 I 

.; 
.: 

"'" 
0 

01 
0 

0 I 
0 

.
i=

 
":lcio

l
o'

I
O

i~
I-

IN
!tn;~

,oo
l~

c 
.O

~
"""","~

o,,," 
oN

","
!

' 
.-

1
t~

1 
c-):- 

-iN
: 

I 
I~

i 
I 

I

1..,... 
. 

I 
I: 

I 
':,

c.IIlI.I"""""IO
,~

 
-.O

,.~
Q

)I""
\ 

C
I

fD
I

N
, 

. 
It) 

III 
C

O
) 

1 
.! 

III 
. 

It) 
~

, 
Q

)
'C

 
0 

., 
., 

'1 
'1 

'1 
. 

..~
 

'; 
,; 

, 
'I 

'

l~
d

l~
I~

!~
I~I~

j~
 

1t)!~
!~

i-ifD
i~

;1lI
.P

I 
; 

I 
- 

I 
;N

i 
I 

! 
! 

!

81-t_,_!_,_'__i- 
!_I 

1- '_!_."-
18!gi~

i~
i~

'~
:'N

:~
:""::l:;i~

:~
~

i:g
.~

cii l~
i ~

!I~
i~

1 ~
i ~

I ~
i ~

1 ~! IoilO
J t'iiN

«, 
. 

,. 
I 

, 
I 

I 
,

.- ~
i;

!Ii~,c~".,"co: 
"'~::;O:~(QI'- 

0 
~ 

t"- !C
~

- 
D

~
!:f'" 

1.~
,:5 

",",1i
~

~
,a. 

D
 

0.. 
-ll

---f.- 
,",' 

U
'l

!~
-

i
~

' 
_

0
I

'(.c'- 
".".' 

.~
 

"O
C

'
~

 f~
 

r' 
.,-

(/),:.9'

~
i;~

i
0 

t"-
Ill)

i!~
iO

!~
:~

i 
:~

;~
!~

!Il) 
~

i~
' I~

i~
1

II 
I 

!?I 
~

 
I 

II
N

, 
~

I
I 

I

U
i 

I 
I 

.
I

~
i 

j! 
Iii 

I 
i

E
 C

'" 
p,[.cr:':1 

tf 
~

 'C
t.

"'C
f'" 

:f,:: 
'.. 

~
 

iA
 

--- 
,,!~

,_l...,.~
 

I 
f 

--'"'~
'~

, 
~

'-"'-" 
... 

,..
8.~

~
-'~

'
f~

J~
'~

,r~
f~

te.iig.t,:!r:B
'

J.~~
f~

,: 
;c;], 

=
O

i~
;

t
;o"'a.

t.":
\Oa

l'~
(

l
i-1'..

1
'01;~

'tU
f

01) 
0 

... 
,R

 
: 

V
I 

... 
- 

:~
t- 

"'... 
J 0 

-J

Q
.;'W

."~
1W

t
~

cn 
-V

 
1"Q

;"fU
 

,~
~

:s~
~

; 
...,j

~
 ~

(.?;;=
'l~

f~
(cil..~

1O
:I~

t:"x: 
,~

t~
9dt2.;.sj~

IU
 

C
o ,r~

!,~
 

:~
1' 'I,' 

t:O
.:,~

 
.=

 ,°.0
-,W

'>
,>

 
()

[
w

,'.a,~
i'>

 
~

 
U

I~
0.' 

.' 
t 

! 
. 

,:,' 
,,- 

'- 
1 

., 
-'t 

,

c~
~

"

:~!m
;

:01
:-=

1
(" ~

J!""' 8
1-'!""

I'j
01 

1
I

I--
'

10)
, -,

! I 
.

IN
 

I 
I

&
; 

.~
, 

"It)i 
Q

 
j

:~
 

I-I 
i 

I 
i-I 

i 
I

00It)
~-

r'I...cO...
0)

~~
~

!~
..L 

i 
.

.,11)
-I N

 
...

C
O

al
" 

.
N

,'"

'-j,'t' 
;

[
'f~

 
'5: tf:~

P
:: 

-- it 
J

. 
. 

to," 
"" 

g) 
= 

c.l

~~;.:~(i' 
c'c. 

l 
,'C"" 

,.. 
," 

E.ei

[
0 

;':'~
f:,,~

;;c:";;I' 
'.l~

;:t~
fM

.' 
t 

[cD
tut

~~
 

<
I

.- 
II)

.. 
I

II) 
E

j
~

 
~01

.¥ 
J

~0 
It) ,
.-'.1

i 
01

!! 
I

u 
I

I)! 
:~

, !j

~
 r;";' 

2i;;;l;; 
~

 ~ 
2'-;;:,:S

 
1~

1
';"';' ;;.,. ,i,' gIg

O
;'~

I~
-'~

!
'~?I

~
C'

~I
~iC:t 

~
f

; 
'C}~

[
rc'- 

"'
1

"'
I

~' 
- 

__cDl 
C.c'~' 

'ow, 
,~ 

0 
Oi>-bc[;;C,'" 

f~-"-"P 
or.~lw.,f""'~

1
a.\"~.'.':;':Uf,:~ 

£". 
;9;t~f:E,;'~ 

f:l: 
:.3f..J 

c 
,".".I;X1J"."~

I-t"lo ~
\~

l~
t>

[~
() 

m
lC

I'w
..!

C
 ror~

I:,~
 

'~
~

 
~

 
~

f.-r~
1,ctcC

l.c,,&
;f't; 

roG
'

~
 ~f~

~
q 

c#}af~
r..~

t.~
t8l""I~

:-~
.

~
: 

f
,' 

:1;

cu'l~
!-.:.J.,..;.l!

w
 -

t=
I

~'

0
,-,= 

-'" 
=

1
,,-," 

"... 
--

g.t>
t,o~

~
1

-j
5...£I~

{
W- 

~
j

-W
I

G
">

'
I

~
 

:I: 
.'>

. . 
c,'-;... 

I. (/)t,..

C
"""I~

i:~
t.~

g, 
!U

i,>
1,:.. 

fU
!

n 
,.",f., 

,

t8i8!81~
'

" 
. ...' 

. 
.1

,ilio'~
~

1
rlr 

! 
! 

'

c'_o

I
iN

!t--1
c 

, 
, 

I

]t~
i~

~
!~

!~
i~

.' 
..Q

)'O
t

.cIO
,U

"I:1D
oj 

! N
 i 'O

t

'-It,' 
. 

!. 
'

~
 f'~

 ;C
;-;-;1i! 

!)~
~

e ",c., 
§'~

C
"',f~

!'i

:~
"":' :I",:!t,...t@

~
~

$'!~
~

!r;!
.-t.(~

l;.c..c
J

.. 'E
'f

C
l 

t).c- 
C

I)" 
"';r,m

, 
~

~

Q
: 

f~
 

~
f:Q

 
::9;

~
w

 
s.Q

:" 
tL

~
 

~
c 

, 
i

~
, 

i
O

'N
 

"I~
'C

')I
'1° 

O
,a.'~

.
" 

., 
., 

.,
~

 
.-,02j!R

G
)i~

' 
1~

'r)1
~

;'-j 
I'-i'-~

G
) :Lj.",.,~

~
! 

=
i 

'
E

: , 
. co



i~
;

j,"C
','-

',pC
 '"

0(J,.,

ii ;f!'\ii;i;;,;\}
Q

. 
,r cc;f,!,,::, 
"';j'::"'" 
t!"' 
I' ~ [,I

1;5\ 
"'r:;i~

~
 

:'~
~

J.,f~
"gl'~

C
")

~'I
Cl,~"~

"A
t~

t::;-=
,;o-, 

...1""-1:
1

" ": i- i-'--',--[-I 
,-'..

"c'c- 
. ' . -1u

'r-"'"' 
"., 
i!t.ci 
[...:0', 
'E

~
0 'f~ 
';;'::;Ii-:t.. 
-:!"c.r. 
-m

-
~oI~

r 
It'-,~
jIII 

'"f~ f~ f_J8~
 Q. 

.coa:-'
It) 
1': 
'U

 
:2 
or 
'8.=

, 
lof'cC

i
! 

,""">
I:>

f,
!

;,C,,~!,,,~(E'>ICI)i

in 
~cll 

>..;it 
0;; 

;>(;=t.'~.f 
' 

:

O
C

~II0~ft~'e...~ ~~
jfir(~

it,;S
tr~

~
~

"
f;,~

~
~

~
;g

11&.: 
O

[$c
:5i~L8 
scr
~'D

::-'
t\c_",,=

,
00.. 
'U

 
l r-'oJ wI'!fo' 
""' 
.2'~

t,'g. tm
}""!~

~
 

0
10' 
'

I
0.:""'
1~

'>
"O

'~
!'.c 

.c,--,;..1

c,Y
"" 

~
 "-!t,-,

/
'1- 

I~
.~

'f~
w

 
, .,.,.O'c r-'l.c>,gI'-'Ct.c" !

", 
1.)( 

C
, 

I
C

 
,~

t~
!g...~

~
l 

otit..,S
~

,g,',E
t06!

~
 ;~rO

.'~
 

>
l~

lu,~
,,'.~

 
,<

111.
1

(J,

Cl.' 
'," 

I 
J 

" 
"fL

in) 
_,_I 

-~
 

_: 
~

 
i_I 

_1 
_1_1_1_: 

~
I_c 

"'
0

'1' 0]0: 
C

")C
"); 

~
1

0)
11"!-!G

!
11~

!!2: 
~

I
"i 

It) 
O

O
:(o,~

.N
 

- 
~

 
-'It) 

~
I-"- 

(0,0)

.c~
"":im

;ltii8 
""i!~

:C
'i

IC
")!~

;O
iO

,~
:O

 
.'°

I~
I~

;N
;~

111
11

~
li!

11
~

 
,., 

I 
I

l$18t"iji~
~

!~
! '8;1 

~
i ~

I 
~

i 
1 _! 

_: 
-:"'

I~
!I~

i 8;!.1i:; ~:~
!~

C j
"":io>

IN
,N

l
o>

,-I- 
C

") 
It)ic")iO

\
I

O
I

~
I

C
") 

'D
 

0 
t-.-,- 

-01 
t-.:01

~
~

 
i_,C

"):C
") 

11)'-,
\0>

:-
,

I
I

:
I

I 
I 

I
I

"0. 
., 

i 
I 

.
_I"

I~
 

1,1~
~

t~
I(~

.qo£,~
", ~

'""'c' 
..,'{ 

~
,t~

~
 

=
f-

!
~

1"""r'~
1

Q
) it,,; 

";' 
"i 

..: :;,:,1, =
,w

'~
"'c"""1=

 
~

je'~
1

~
:~

-

in

a:

~

"

:IO
!~

i
~~

:
~

.!c

§
~

i
~

'i~
l

~
 

~
!~

li~
\~

IO
!O

l
li

e'~' 
,. 

-I 
-.~ 

~

I
.

I
II') 

I 
C' 

i- 
I')

~!-i 
-!-IO 

~'

I
I 

~
I

I
-j 

I

II
I

I
I

I
I

.
I

I 
'

=
. 

. 
I 

I 
I 

I 
I

E
 

"",i: 
""'}"~

"~
f

fff':"" 
"r""'

I
!:1,!:"'~

;5!f:"';:~
r"

I
'C\

r
:;

1
8.t,!;:.

J
'~

!
';~t5f:;

l
if.~

t 
£

I'&
r.

t;f!~
t;;;;; 

C
i-;:t l

'C; 
e\c~..iO;}:.,..(g.~

I
-E"-- 

",,'f:Q,~,i:ti:' 
lit 

~

a.t.iii:t;: 
w,~10';jj;g; 

~
 

~t~"~i.".c.t.3 
o.J

c, 
",'f:I:"

1~
1' ;{ 

0 
~

I;.,... i9~
>

 
\Q

rU
J 

IV
fc 

U
J

]
£ 

[@
J1{ij::&

l~
lg; 

.~
r~

 
i'!;~

"1!r~
[t,~

~
~

 
~

I

u. 
I

D
o

~~eD
o

I£')

N~~~.,-.,-ci)
Ir~~o,~

'm
,m

~
i~

;o 
0 

0,
1

0!0,m
'~

i~
'0'0'~

'

.1., 
" 

' I~
' 

01
O

,
0, 

~
'

~
I

o
l

m
~

~
 

~
 

N
-, 

In'In-.- 
~

~
 

i~
;~

'8!~
!N

I
I 

2!
1-

1
'-;-

1
0'-

1
! 

U
 

"0 
,

.,tl; 
, 

i 
, 

I 
I, 

I

°e~~~In0 
~

- 
""';""""' t-~

'
~

' 
1" 

i
0.,

>
'-:-1:, 

,o'~
;' 

,;C
!

~
I 

"' 
; 

1- 
-,

e""
\'ii1i}: 

0'}O
 

!:"r;gl;m
l

o.!~
 

tt !
W

I
o

f
-!~

'>
"""" 

c 
tW

 
:I: 

'. '0; 
~

U
)1'- 

~
~

 
' ~

0 
-1tft

t:~
 

(1)1',"- 
tft;~

Ja:
11~

:1
c 

"" - 
- y- 

""Ir-
~

0
-J 

IV
" 

. 
-~

:>
",-.. 

'r- 
~

~
'.'

I
-tW

f".>
'>

'U
 

W
-v 

~
!>

a. ~
, 

r 
'"'" 

" ::.J;:.:J

~
~

 
I 

! 
! 

i 
! 

:
m

el : 
;_;_!_!",i.,.

8
j8:8;:~

10!i(;i:~
f~

- 
""":'O

IO
'O

'O
fD

IN
~

0
.-.

I
'

N
:-'

0 
,~..""'" 

,~,

...
j' 

i M
I

on
I

on i 0 
! ...

: 
I ... ' 

I



~
I

N
 

II)lto.i
8

'N!
~

C

N
-

0
,

"- 
-

': . to. I
.

1
. 

i 
.! 

. 
I 

.

n 
- 

- 
0-

1
11)"-

'c

lll)'~
1

I 
-j 

'J'" C
-)' 

i 
I

.' 
-, 

I 
I 

'
S

'i.! 
: 

Iii 
I i

G
) ~

_+
"_L_l-L-L-~

~
'~

.I-!~
~

._I-:
N

"N
'

c"""'I~
'-

I
~

"-' 
, 

I
~

 ;.
1...- I M

 
roo

!.
I...

I
g)

c 
o"'c 

" 
. 

. 
. 

.,
0 

::~
1- ,~

 0 
...

1roo!N
 !

() 7;( 
~

:... 
I

!
~

,,: 
-i

I
1

I
I

~
?:;} 

i 
!"

~
'cc' 

c 
~

 
;;

G
) 

i., 
., 

'r
ct"""

;g 1"f,,:1'!i;i~
.ff

'-! 
'/

1
,'/jc:,! 

~
1

icc.
1

,I' 
"" 

'".',
C

o ~
 

t"

f""f~
f!C

'.' 
I

~fD
 

~
t.c,b.Jtift..G

)tu'
~

-;-I-:,",r~
',~

l 
~

rE
,~

!

"a.i""'ft
t

~
rA

'~
l

~
' 

."""""'-""-
1

-'
C

,u'" 
'-

i
1°'~

-' 
y," 

"~
 

., 
0'

, 
1","2"'-'- 

E
 

>
, 

I
rjj 

i~
 

;~
t 

~
~

.,:i:tE
t,E

I
,., 

_
I

0
" 

f), 
c 

~
 

- 
.-,

... 
r~

 
,~

t;C
j-V

-'-1
~

 
1.:1: 

() 
;>

1~
t~

 
~

!~
!

~
 

I
I

I
O

ig)In:N
IO

 
01n

8
' N

 
-

I
'O

f 
' 

roo 
... 

g) 
, 

,
I 

- 
fD

 
-: 

- 
t 

-I 
-, 

-

~
In 

N
:'O

f,'O
f,...;oo

-' 
fD

lnln'
1

I
_. 

M
M

e; 
,9;, 

:-; 
I

U
 

I' 
I

oS
 

I' 
!

-- 
,I 

I
E

 
i 

.

'O
f

N
'N

N
:~

, 
'"

[II
Il

I
r~

t~
,) 

1 
t

~
,,5,o'P

:F
~

1
'

I
.:6-1 

tG
,;c:,u~

~
 

~
t 

c:'
alg,' ~

r::"' -0 (5r 
'!:.l~

~
0

, (Q
-, 

I 
-'

g'
- 

-',. 
r

0 
-'""!

ols:tw
c;

~;~
" 

j 
"-".c 

r! 
1, 

tc 
o

r~
" 

Q
;

()
c 

~
,.c"c 

/~
 

.,
C

,. .~
..."..-

W
, 

'-' 
.. ,. 

.
>

.0) 
P

.c !,C
 

j
C"!)(i 

C
 

C
,C

'
I

~~i06!

c 
to, 

0 
Q),'- 

~,~; 
,

.! :;~
rU

I;.J
,

~
T

c(f.LLi()i

Q
."" 

l,., 
'r~

"air g"
g

:;;;l;;;"Z
;::I;;;f-;-; 

In: 
0) i ...; 

0): 
~

:~

O
t(Q

I...,~
,O

)'(Q
 

0, 
", 

,O
~

,O
)

j
, 

" 
, 

. 
., 

" 
'

1
...0) 

, 
, 

,I 
. 

.

c~
"": 

O
:~

~
I

I
"-

l
o)°

I
'-""'N

!O
'O

.
I

~
:"- 

,8 
o 

~
'0

1
0) 

,... 
0)

1
,intO

"

1.;..1 
~

.- 
N

" 
1'-,"-, 

i 
I 

I

""'. 
,

~
1\l) 

~
!-~

:O
!~

IM
!"'i 

r'4 
~

r'4 
\l):~

C
I~

;~
.\l)I\l)\l)~

'M
r'4.~

 
~

;~
;O

 
~

~
i~

'N
; 

~
!~

:~
'~

:N
i~

;-I~
IO

:~
 

O
N

=
,0 

r'4M
IM

I
r'41r'4, 

I 
!r'4,r'4, 

I 
-

ul 
~

 
'" 

"',';:Ir'4! 
I 

!t.;:r'4: 
I 

!

m
'--;-;_I__:~

_._:_" 
. 

; 
,

0
18

O
IC

;IC
,IC

N
.~

 
""o;;O

'~
""'(w

).'"
I 

O
;'~

~
IC

O
; 

~
,a);," 

."!i"':"": 
"':il"";

:c ~
ci~

,N
,~

~
,..,;o 

.-:N
,W

);o;o
l-:o

'. 
N

j
'-f-1 

'.'-
1

' 
,

~
 

I 
I 

! 
i 

: 
' 

! 
i 

! 
, 

!

-LLQ
..

G~eQ
..

~
:

~
 ~

"",;(;",,:f:~
1f1t;:'

I~
r,,:.,t.:~

~
5.1 ~f~-&!\~

i~
i!~

1~
~

F
;,m

'
l

~
A

 
'fii~

.i"
;.i

"-;; 
-,...:I-to 

~
a.'~

~
tO

;;jl.~
V

~
N

""E
'>

'~
lo-f"5 

'~
'L. 

0" 
. f-r 

'01<
:t~

i. ~':ti~
., i(~

ii~
~

 
~

 
.:!;ii~

~
!~

~
~

,f"j
a:""Iw
~~

1;-;;i~
I"- 

t'1i0
8

:""'
,

0:C
O

iN
t

C
O

'~
 

~
It):o!

-0,00 
It) 

, 
'0-

,- 
. 

-I~
'- 

Q
) 

0
I 

.1 
0' 

. 
'.- 

,\ 
.j 

" 
.I~

; 
" 

. 
. 

. 
.,

~
Q

)'O
Q

) 
~

!-.f"",-,N
 

1t)'~
N

it'1.- 
0 

0
~

It) 
1 

,It) 
It)"~

j-"'-' 
. 

I-N
it) 

I

~
t'11 

1t'1 
t'1;81~

jt'1i 
: 

!Q
)!"-

It'1
I

.-
1

1'- 
-, 

"I-' 
i 

1t'1' 
-

I
10 

I 
" 

I 
I

.9! I 
I 

I 
I';

E
:.c 

'c' 
f 

"
..- r.cco, ""," 

"ci-~
i 

"r 
'c

,i :"'t~
!~

~
,~

&
.~

T
f"""'

i>t"""~
lIt!fi.!::.,;t,~

8ts,:g:::"..f~
..

0 
>1,"0 

II 
.f,Q;1,

t
-".:o.:t 

f o
l~

t
w

1'
t

~
V

o' 
~

 
~

 r~
1-1i~

.9t","", 
.':2~

.'J! 
r :c [ t"" 

" 
I"" 

0
1

U
Q

.,w
tll 

W
"~

~
~

i
~

 
>

rO
U

! 
,~

j.~
'.j'.~

;-..
C

'.,IX
- 

:; 
?~

,F
~

 
,>

 
-}U

 
m

, 
~

0.rl..,--
t

C
/)~

""'i"'f8 
ar...l:)(c 

~
,g», 

l.ctS
 

..;I'
C

"""'G
) 

0 
,c."",.-,-

o
.;,o,,~

r 
O

(
,c, 

Q
.rer.-

Ia;ts:j:'
>

>
"'U

(uj~
a 

..-k>
'~

LU
 

~
~

;~
, 

j.
a:c1,.~

~
t 

:1J!,~
r'h' 

;..Jt 
;~

r~
 

v

f;;"
t.;"I,:::l

!
;'1;;;';'1 

l 
~

:.t;=
t~

I,;c:t;;
~

 
r:c;: :C

',J.,:t~
 

I 
f 

i~
r~

t~
tS

"t 
J

IG
~

~
 

',-- 
e, 

j=
;U

)';C
..:U

"~
"'--'

8.~
e, >t~

l
l~

[g:
!;!.:r;t~

[~
~

!!tif~
~

t~
1

0 1.'0 
I)' 
. """"'-

r
-t

jotsw
'

~
 ;..9l11G

;-
w(~

1.2,t
!"-'1:c:2 
J!i:E

 
Jo'"i
.r.: .r.!

-, I) I!' 0 I .
C

':"~
:J:~

'
I~

 ~f~
I.~

"f-'
IP

i>
ro.;U

..to j: !U
)... 

O
~

~
Q

;~
"~

"cr 
C

! 
cl

c;.' 
G

) 
.,.c. 
rO

rl)c 
:0:1)':-

~
 ~1t:I~

?f~
f<

>
jU

J.!;a1~
l'::~

~
~

~
--'- 

'_-L 
; 

! 
i;

. ii' 
'_1_1_'_1_'-

~
188

-"'-:~
 

C
C

;.-,.,C
'),C

') 
'"" 

'O
)O

)~
o 

C
iO

) 
'C

')-

~
e ",,:;IC

)I~
:~

]~
:~

 o:oi~
I~

:o
l~

 °1~
'C

I
C

,.IC
 

!.
I

~
 

C
;

."" 
. 

" 
I'

,~
, 

! 
: 

i 
Ii' 

: 
! 

I
~

llt1:C
'):C

'),C
')m

~
,...It"fD

"~
C

I
C

D
 

1tI,..."...!,...'1tI 
,...Im

' 
. 

.- 
It'

C
 

0' 
.: 

" 
. 

. 
. 

.' 
., 

~
 

. 
,

C
G

!
I

..Q
)~

!~
;'-fD

:N
:C

')I~
!"":o

~
 

0 
~

..- 
-,.-.~

 
, 

,N
 

It':

.,j 
;C

')I
~

~
i""I'-!

I
I~

 
'-i

.., , 
, .- 

.. ,

m
: 

' 
I 

, 
"

8
° 

0) 
'0) 

o 
0)' 

... 
~

: 
r-.: 

o 
r-.

0: 
0; 

1'-.;; I'-.; 
..; 

I'-.; : 01; 
.., ~

.; 
01;: t'!

..
I

~
!f'} 

"""""f'} 
on 

0:-
1

on o
.c 

".A
 

.A
 

-
°:010__,'" 

i 
",

.~
, 

j""
l" 

!
I

-:
0::" 

t 
: 

! 
'I!!

~
~

~
~

i 
; 

! 
i 

i 
! 

! 
i

Q
.

G~Q
.

00g)r 
';""C

!"""':.':i=
[

~
 

'G
)' 

1

iii { 
~

t.':f" 
"~

~
r

- 
~

ti:~
 

~
Q

:.I:C
:i

o~
c 

>
(~

~
 

'~
.

I::i"'u"
l

G
).';cl;8~

v'c~
 

... 
""G

) 
.. 

.c. 
<

 
, 

: 
," 

>
t\c 

;;J.f 
G

); 
i..'

ci)~
 

'.:"~
, 

'c~
"'c=

'(:'j

a: 
~

t.c.!
>

'fh'
~

 
'

IV
 

,
0, 

. 
;'- 

: 
;~

~

'.-!.-
!O

,C
O

I
' 

~
... 

...
1

on. 
"Q

)ion
I

" 
- 

'I 
. 

~
! 

-j 
-I 

. 
"lO

j 
-, 

.
~

 
~

'
I

O
 

~
 

on;N
;~

I
O

'N
!

on 
~

,C
O

'N
 

G
ion 

on 
on'

S
.'- 

~
I 

i"'i~
!on

~
 

~
I 

~
~

i 
'~

N
! 

i~
j~

i~

6:'- 
ci;'-j: 

I 
!~

I
j'-

.!! I 
I 

. 
i 

I 
I 

!
-- 

I 
., 

Ii: 
! 

i
~

 
_. 

. 
.- 

...



T
:::"1 

;

rgJ ~
 

g
t~

l..=
i 

~

:~
~

'o}d:d
"-";]

,.
~

';J 
I

V
h

r~8
8

;'+
-T

~'-r-.r-+
' 

i_I 
__1_1 L r+

4~
I 

It)

~
~

,It)! 
'.-! 

., 
.

f 
I 

1

fc"O
 

!2g
'r~

.'
,

-. 
. 

..

~
, 

I

~
~

 
i 

i

0. 
c'- 

, 
,

~
 

f.:;:' 
..:-;" 

',r:!.; 
~

;~
 

~
.~

e 
fl, 

'" 
c 

1,'

0. 
;i:!! 

~
;: 

~
l 

-

C
')r, 

z,
!

" 
~

'~
I

f
~

 
z,' 

~
i""'l

!
j

N""""~f 
,~ 

t. 
,

- 
"., 

5J;D
' 

-,-." 
"-

L
' 

I 
", 

,

-"'."""'", 
.-,

~to :'E
l

c'
>.

I
';.;tf;;!'c'D

'f~
!

:2
r

"i)t~
t

~
~

c 
r.:::.' 

fo
l

c1
'

1
.-; 

".'.'0 
>

 
""-

,
0 

c'O
E

c""- 
GJ 

~ 
> 

"",...GJr... 
.-Ar

E
e 

-5~
~

I,
i;.,~

:
~

i 
';

l
"-"

!
>

r=
l

m
m

t

E
IE

V
" 

_
I

' 
-,

10.
'

g'- 
c 

-
:

'.
-o

~
'-"": 

"'~
"

oI
G

J,-'_'_'
...,- 

-',- 
, 

,.c 
'-'-

I
.¥ fW

i 
0.J(.)!Q

-O
'~

!C
') 

-.' 
i

I
!Q

)',- 
It) 

,

I 
.1. 

I 
,.1

I
~

,~
 

o
l

~
.1t)'

8
' 

Q
) 

It)iN
,

It)Q
) 

'

I
G

J'1t) 
1t)11t);.

~
~

, 
IC

')' 
It) 

, 
j

G
J'C

') 
,C

')C
') 

C
') 

IN
I 

C
')' 

, 
,

..,.- 
'1

'-
1"-1' 

!

I
;C

')
I' 

.-1 
! 

!

I
U! 

10,

I
! 

I 
I 

I 
. 

,

G
J, 

;:, 
I, 

1"
E

 ; 
;!.' 

,,; 
I

-. 
r'f1.r.

""';~
C

~
C

'
1,: i""'f{i.C

!1"
r" ":"..'.

1
";'

1
"""'

f
C

'l
,'t:i- 

':
I'~

r.2J,cl"'~
' 

"'!:;: 
,!;

-',' 
,.,

[
~

fA
~

l..oftl;...;:t";"'.['";." 
~

l" 
~

fc'l"ct~

f
"'

I
~~";: 

1;",-1

18

1
""~

"'" 
~

:' 
e;.;..

~
:-o;.~

 
g 

fc--
r,,;;;;,:,'fc.5.

j
V

I 
~

'_I~
'

r""'c~
~

 
- 

~
 

-- 
',~

r
,;

~
t

"

&
.

'~
"~

r~
 

,5.i.1~
 

'~
T

~
 

ro.
l'~

 
:::s 

"..".'c'cc 
W

,>
 

>
",. 

o.!U
 

:5'::- 
0 

->
1:-' 

C
 

:W
I

0...
1-"2 

G
J~

." 
C

o
,~

~
cm

 
- 

S
 

>
"W

t
O

t..O
I

,,- 
,. 

-,v# 
-- 

- 
.: 

~
 

~
..." 

,c 
I-.J 

0.,~
lG

J

l.
w

1
"

s:
,i.A

b- 
!~

,
01(.)

1 
,,

[
.c~.c.lcro.J

jl
c, 

,., 
rv,Jt~

 
'c 

. 
-r

(.)
t-.

W
~

'.t~
 

.."'. 
"r"O

 
'.r 

!>
O

I. 
'-r 

C
 

.
C

r~
[~

I
~

;=
el~

[~
t:g.I"i) 

~
l 

g 
;r'.5f:§.i;~

!oa!

.!! 
.w

'>
 

:S
:cU

'U
I'(J.~

r>
 

~
"()lo.J1~

t;c(. 
Lt,U

I

0.".'1-;-f.~
r~

fc{cr 
-'cf.

f'=
t-

r...,
It)

'c 
co

r.~
jO

;
r-c.]o
fq!

io:olo!O
!N

~
..iO

:'-;~
'"

, 
.- 

.- 
,It) 

.-
1~

 
~

: 
. 

. 0) 
0) 

(')

I ~
:~

i~
:~

 
~

 
~

!
~

'~
 

d'~
i(')I(')I,...'~

I
,~

 
!

'(')'
I('):.-I!

I
i: 

I 
, 

,.- 
I

I
.-,

, 
I! 

,! 
I



E
le

va
tio

n 
(f

t)

... 't:

... $
~ w ~

... g
... ~

~ 8!
.

Z "'0 a "8 (I
I

~ -c Q
j

~ ~ "0 a "0 ~ II> :s
:

-" ~ 0 0 0)

,

§~
~

~
*

~

~
~

1 -i !
N

J
8



E
le

va
tio

n (
ft)

Z "U a "8 C
J)

C
D

C
o -c Q
)"

~ ~ "0 a 
i

"0 0 In II) ~ ~ ~ i'3 0 0 0>

'"
~

; ,~
.., §i

~

* '"
~
...

~
i I

-L

J I , 1

N
J

8
I

. 
i 

i 
C

D
 

'""
 

<
 

:r
-

m
 

",
 

<
 

'8
I

~
 

a 
(I

) 
!G

 
I

~
'c

 
~

 
i8

1
(I

) 
~

 
."

 
'~

I
I 

S
' 

Q
. 

--
 

I 
Q

.!
I 

.. 
I 

;





r

(I
) .i o' ~ a

0 81
I 1 - ~
,

,c
::;

;" ~
 

'

~
18~ §.J I

~
1

E
le

va
tio

n 
(f

t)

~

/

~

"~
-¥

c~

)""
-

~

~ ~ ...

~

g'
t

c>
j

~
 

I,i
 

a.
.

5"
" 

a 
(f

) 
i.!

1
~

 
C

D
 

c 
."

 
!G

(f
) 

=
- 

~
 

"T
1 

!~
or

 
0 

i 0
.1

to
)

0) ".

:~
:

'i'
4

Z "1
J

a "8 U
I

~ "C Q
)"

? :J '0 a "8 f/) Q
)

:&
: ~ ~ 0 0 m



T

(f
j §: 0" ~ a

~ . I o~ '""Ip.
)! 8: ~
1

g i. :+ ~
I;

""

, .. --

'"
. l ~

~
i ~

tD
t

1
<

 
i: 

D
I 

r 
C

>
(1

)
<

 
~

.r-j
~

 
ID

 
a 

.;

~
'.i

 
c 

-c
 

;'i
:

(I
) 

Ii 
s.

 
"T

1 
I=

,
;-

 
...

 
I 

D
o:

:..
,

." D
i'

~ ~ u 0 "'8 (/
)

Q
)

KZ -0 a "8 (f
)

~ ~ 0 ~ 0 ~



T

~ -. 0 ~ :S
:

~
'~

 
-,

"C
.:c

'~
""

"

. : o-
!

""
'

1\
0)

 I

81

I
.., §-

,

~
1J I,... t,) (I
I

.b
.

~

-0
.

~ ~

( ..;t'

.,-
' ,~

E
le

va
tio

n (
ft)

"-
-'

~

~
~

, ~
~

'-

..

~

...~

I :.. I I

"'C Q
j

~ ;:, ~ a "'8 III II> AZ -0 a "8 cn (1
)

n ~ ~ 0 g



(I
) i 0' ~ a

N
I

8-
1

I

8~ ~ ~

j

§~

1 t r f' 4 I , .J ;; I 1

-j

~
~

~

E
le

va
tio

n 
(f

t)

'"J..J --
- - ~

...
'" ...

f
j

i 
, 
- 

<
 

. 
I

~
r;

Q
<

r-
 

~
 

~
 

C
D

. ~
.i

0 
(I

) 
C

I 
. C

 
~

 
:C

D
'

I
g?

 
6.

 
on

 
~

:

m
 

...
 

.C
O

I 
:

I + i ~ I + , ..

r

iJ or ?; ~ ~ 0 "'8 1/
1

Q
)

AZ "C a "8 cn C
D

C
o

~ ~ 0 0 m



C
/)

i 0' ~ a

~I ..
. j

...
 

i

~
-j ~
:

§-
-

~
.

S
?i

0)
; 8:

E
le

va
tio

n 
(f

t)

;11
J

,
'a

--
-

10
)

t
f

C
>

 
~

-I
;..

I 
~

. 
~

 
i' 

i

'-
~

,

...
.. I ~ r~

il ! r
-1

11
81 C
D

1=
1

I a
.!

I 
I

I I V+ ! ~~ .i t .

.. t ~
f.4-

1J Q
)"

~ ~ "0 a "'8 C
/)

Q
)

AZ "'0 a "'8 ~ n ~ 0 ;;:
;

;;:
;

0 0 m



r

(/
) a s' ~ a

N
i g~ m
J

8,~:" c 
, 1 I 1

~
!

01 g-

~ i
~

~

~

E
le

va
tio

n 
(f

t)

~
~

"'s
.-

~
, ~.Ii

' 0

~
,

c~
~
,

~
~

~
~
~

'8

...

f
1

<
 

,_
I 

C
1I

 
<

 
i, 

D
I 

r-C
D

~
 

(/
) 

:. 
I

~
 

0 
la

,

~
.~

C
 

"0
 

i!

1
(/

) 
C

D
 

~
 

"T
1 

:a
.

;-
 

C
o.

.. 
I 

I

~ ~
~ :..

,

"U D
r

?: ~ "C a "8 If) Q
)

::b
::

z -c a "'8 III ~ -" Q
:

~ 0 0 m



r

cn !: 0' ~ ~

_. ~
..:

m 8

I

. 
I

0, 0,~
1; ~

:
., 

,

".
- :1 ~~ :: t~~ 1c )i

~
~

I

E
le

va
tio

n 
(f

t)

,.{

... ~ 7

~

\
\ )

+-+ 8 (I
I

"'C Q
)"

"
~ :J "C a "C 0 In Q

)
AZ "'C a "8 <
II ~ ~ 0 ~ 0 0 C
)





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Plan Map 






	Return to Home Page
	Cover
	Letter of Transmittal
	Letter of Reply
	Page 2
	Page 3

	Oak Creek 3rd Addition
	Hydrology - 1
	Storm Sewer Design - 2
	Storm Sewer... Continued - 3
	Design Aids - 4 
	References - 4
	Table #1
	Pre vs Post Runoff Calc Table
	Four Mile Creek Water Surface Elevations

	Existing Conditions
	HEC 1 - revout.txt - Page 1
	HEC 1 - revout.txt - Page 2
	HEC 1 - revout.txt - Page 3
	HEC 1 - revout.txt - Page 4
	HEC 1 - revout.txt - Page 5
	HEC 1 - revout.txt - Page 6
	HEC 1 - revout.txt - Page 7
	HEC 1 - revout.txt - Page 8
	HEC 1 - revout.txt - Page 9
	HEC 1 - revout.txt - Page 10
	HEC 1 - revout.txt - Page 11
	HEC 1 - revout.txt - Page 12
	HEC 1 - revout.txt - Page 13
	HEC 1 - revout.txt - Page 14
	HEC 1 - unout.txt - Page 1
	HEC 1 - unout.txt - Page 2
	HEC 1 - unout.txt - Page 3
	HEC 1 - unout.txt - Page 4
	HEC 1 - unout.txt - Page 5
	HEC 1 - unout.txt - Page 6
	HEC 1 - unout.txt - Page 7

	Developed Conditions
	HEC 1 - oout.txt - Page 1
	HEC 1 - oout.txt - Page 2
	HEC 1 - oout.txt - Page 3
	HEC 1 - oout.txt - Page 4
	HEC 1 - oout.txt - Page 5
	HEC 1 - oout.txt - Page 6
	HEC 1 - oout.txt - Page 7
	HEC 1 - oout.txt - Page 8
	HEC 1 - oout.txt - Page 9
	HEC 1 - oout.txt - Page 10
	HEC 1 - oout.txt - Page 11
	HEC 1 - oout.txt - Page 12
	HEC 1 - oout.txt - Page 13
	HEC 1 - oout.txt - Page 14
	HEC 1 - fout.txt - Page 1
	HEC 1 - fout.txt - Page 2
	HEC 1 - fout.txt - Page 3
	HEC 1 - fout.txt - Page 4
	HEC 1 - fout.txt - Page 5
	HEC 1 - gout.txt - Page 1
	HEC 1 - fout.txt - Page 2
	HEC 1 - fout.txt - Page 3
	HEC 1 - fout.txt - Page 4
	HEC 1 - hout.txt - Page 1
	HEC 1 - hout.txt - Page 2
	HEC 1 - hout.txt - Page 3
	HEC 1 - hout.txt - Page 4
	HEC 1 - hout.txt - Page 5
	Post Development Drainage Basin

	Time Of Concentration
	Basin A
	Basin B
	Basin C
	Basin D

	Storm Sewer
	Storm Water Calculations
	Pond 'D' Drainage Outfall Structure
	Pond 'H' Drainage Outfall Structure
	Pond 'F' Drainage Outfall Structure
	Storm Water Pipe Size (Basin A, B)
	Storm Water Pipe Size (Basin D)
	StormCAD - Roadway
	StormCAD - Pipe Report
	SWS Line No. 1A
	SWS Line No. 2
	SWS Line No. 3
	SWS Line No. 1

	Design Aids
	FHWA Culvert Analysis - OAK3P - 1
	FHWA Culvert Analysis - OAK3P - 2
	FHWA Culvert Analysis - OAK3P - 3
	FHWA Culvert Analysis - OAKRET - 1
	FHWA Culvert Analysis - OAKRET - 2
	FHWA Culvert Analysis - OAKRET - 3
	Exhibit No. 1 - Soil Legend
	Map
	24 Hour Storm Rainfall
	Nomograph for Flow
	Drain Inlet Length
	Dain Inlet Interception
	Grate Inlet Capacity
	Curb Opening Inlet Capacity
	Drainage Criteria - Rainfall Intensity
	Page 2
	Page 3

	Drainage Criteria - Infiltration Values
	Drainage Criteria - Depression Storage
	Drainage Criteria - Runoff Coefficients
	Page 2
	Page 3

	Drainage Criteria - Overland Flow
	Dimensionless Watershed Conveyance Factor
	Average Velocity
	Oak Creek Topography Map

	FIS Information
	Floodway Boundary and Floodway Map
	Project Location Map 1
	Project Location Map 2
	Summary of Discharges
	Plan Map

	Pre-Development Basin Map
	Oak Creak

	HEC-RAS Analysis Existing Conditions
	Profile Definitions
	2591.201, 2353.077, 2200
	1808.574, 1527.282, 1393.848
	1103.284, 661.8854, 64.08447
	Profile Summaries
	Profile - Ground
	Profile - Sta. 64.08
	Profile - Sta. 661.89
	Profile - Sta. 1103.28
	Profile - Sta. 1393.84
	Profile - Sta. 1527.28
	Profile - Sta. 1808.57
	Profile - Sta. 2200
	Profile - Sta. 2353.08
	Profile - Sta. 2591.20

	HEC-RAS Analysis Proposed Conditions
	Profile - Main Channel
	Profile - Summary
	Profile Details - Sta. 2176.242, 1810, 1550.643
	Profile Details - Sta. 1550.643, 1363.994, 1184.825
	Profile Details - Sta. 1184.825, 828.5473, 405.91
	Profile Details - Sta. 405.91, 16.37823
	Profile
	Profile
	Profile
	Profile
	Profile
	Profile
	Profile
	Profile
	Profile
	Profile
	Attachment #8, HEC-RAS Model Stationing Map

	Plan Map
	Oak Creek Addition - Attachment #2
	Plat Map




