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TO: City of Wichita: ,

Storm Water Manaaement,
7Th Floor - City Hall

455 N. Main

Wichita. KS 67202

ATTENTION: Scott. Lindebak.,

FROM: Shawn Brvan

DATE: December 6. 2006
PROJECT NO.: 35-06136-
PROJECT: New Market Office

REFERENCE: Drainaae Plan Comments..

the following items:

0 Specifications

0 Under separate cover via

0 Plans 0 Samples

0

WE ARE SENDING YOU: ~ Attached

0 Shop drawings 0 Prints

0 Copy of letter 0 Change order

DESCRIPTIONDATE
12/06/2006

NO.
1~.~~.e!~~ Resoonse Q~qe Plan Comments

copies for approval

copies for distribution

corrected prints

0 Resubmit

0 Submit-
0 Retum -

THESE ARE TRANSMITTED as checked below:

0 For approval 0 Approved as submitted

~ For your use 0 Approved as noted

0 As requested 0 Returned for corrections

0 For review and comment 0
0 FOR BIDS DUE 0 PRINTS RETURNED AFTER LOAN TO US

REMARKS: Scott here is a copy of the revised drainage plan and supporting documentation in response to your
comments for New Market Office. If you have any questions please feel free to contact me.

Thanks.

tf
COPIES TO: By:

If enclosure. are not a. noted, kindly notify us at once.



December 5, 2006

City of Wichita
Attn: Scott Lindebak
Storm Water Management
~ Floort City Hall
Wichita, KS 67202

Subject: New Market Office Comments

Mr. Lindebak:

Here are the replies to your comments that are in your emailletter dated 4/17/06 for New
Market Office. I have included this letter with the revision package for your use.

1 The plaDco report and models should be submitted in electronic fonnat, including
the HEC-l input files.

The drainage plan will be submitted in P DF format once it has been approved

2. The flow path used for the TC calculations is not included in the plan. for both
pre-developed conditions and post-developed conditions.

Included in the drainage report is the Tc flow path for the pre-development
condition. It is standard engineering practice to assume a Tc for the post-
development conditions of 15 to 20 minutes depending on size of the site.
The drainage report has been updated with the revised post-development HEC-l
model. Once the design has started for the project PEC can submit the
StormCAD or pipe sizing calculations to your office with the revised Tc if
necessary.

3. An exhibit should be included in the plan that delineates the location of the sub-
basins used in the HEC-l modeling. For example: BSN5, POND7, BSN4, POND
5, BSN6, OFFST, BSN8, POND4, BSNIO, POND3, BSN3 BSN2, POND 1,
POND2, NORm, & NM-UND.

In the HEC-l model all the basins and pond nodes that you referenced above are
located in the Fontana Addition which was previously approved by all of the
committee's and City Council. I have enclosed the drainage plan for Fontana
Addition. The north basin is the 10 acre tract directly north of the site location
and NM-UND is the undeveloped New Market site, 40 acres.



The north offsite 10 ac basin is using a UD of 0.40, The TC for the 40 acres site is
shown as 40 min. and the 50 acres is 50.4 minutes. A UD of .4 would translate to
a TC of 36 minutes. Please clarify. Thanks.

4.

The 40 acres site has a Tc of 40 minutes for the pre-development condition and 20
minutes for the post-development condition. The 10 acre site north of the
property is accounted for in the post-development conditions with a Tc of 40
minutes. Since the pre vs. post development policy is for the developed property
this 10 acres passes through New Market Office detention ponds. The ponds have
been sized to pass this extrajlow but there is no need to detain any of this runoff
since it is offsitejlow. Using the HEC-1 model a Tc of 40 minutes translates into
a UD of 0.4. Tc = 40 minutes. (1 Hr. /60 minutes). (0.6 Lag) = 0.40

The developed conditions HEC-l run is identical to the existing conditions run.
Please revise.

5.

The two models are very similar with only the last page or two being different.
There is a section with a basin "North & Dev -1 " that is the difference in the

models. I have included another copy of the post-development HEC-1 model for
your use.

6. The HEC-l calculations for Fontana should be revised with the RS card
elevations set to the starting water surface elevation of the pond. Example: Pond
2 elevation is set at elevation 158.0, however the static pool is 166.0.

This change can be made in the HEC-1 RS card It is unnecessary, if you look at
the SE card the elevation is set to start at 166.0 and not 158.0 this is also the case
for the SQ card that shows an elevation if 166.0, the flow over the weir would be
0.00. Therefore it has no effect on the model outcome if the static elevation is set
lower than 166.0.

7. . The stage, storage, and discharge calculations for each detention pond should be
included to support the HEC-l SAlSFlSQ routing cards.

The rating curve has been included in the revision package.

8. The detention ponds should be platted in within a drainage reserve.

The drainage plan has been revised to show the detention ponds located within
the "Drainage Reserve. II

9. The site should be located on a copy of the FIRM.

This is included in the revision package.



10. The subdivision should be submitted using an approved datum.

The drainage plan is in City Datum which is an approved datum unless the City of
Wichita, Engineering Dept., has changed their policy. All elevations on the
drainage plan will need to have 1187.4 added to them to convert to NA VD 29
datum.

11. The existing conditions model should take into account existing storage that may
be occurring due to the road elevation and 30-inch cross culvert. It appears the
stormwater runoff is leaving the site at both the southeast comer of the plat and
the east line of the plat near the FEMA Zone A designation. The landowner to the
east will need to accommodate some of the runoff, if the Baughman design can
not handle the entire 321 cfs. Please contact Baughman Company and get a copy
of the design flow rates used to size the future RCB. What is the capacity of the
30" culvert (your plan states 24") when the road is overtopped and what is that
elevation? What is the split flow rate from the east to the southeast? My site visit
last fall found a sizable head cutting into an empty pond south of the cell tower.
Photos and last August rain ponded water up to or near the 164 contour.

P EC has contacted Jeff Bradley with Baughman about the design of the new RCB
that will be constructed within the 2!Jh Street North right of way. Mr. Bradley has
had conversations with the City of Wichita stating the size of the RCB is not
adequate to handle the 100 year storm event and 29h Street will back water up on
the New Market Office Addition. This box culvert needs to be enlar~ed to handle
the additionaljlow. The capacity of the 30" culvert underneath 2~ Street will
flood during a 100 year storm event and probably can't even handle the 2 year
storm event. 2!Jh Street North is in the process of being designed for
improvements in this area.

12. What are the match elevations along the east property line? Can you turn on the
spot elevations?

The spot elevations at the property lines and on the adjacent properties have been
included on the revised drainage plan.

13. The drainage plan should demonstrate in a summary table that post-developed
conditions do not exceed existing conditions for all ranges of storm events up to
the l00-year 24 hour event. Include the minimum 2,5,10, l00-year 24 hour
events for comparison.

A table including the pre vs. post development discharge rates for the 2, 5 & 100
year has been included in this package.



14. A detail of the ponds and their outfall structures should be included on the plan
with necessary elevations, side slopes and dimensions.

These are design issues and will be address in the construction plans.

15. The plan should include contours for the proposed detention facility to verify
storage volumes to be included in the developed conditions model.

This is another design issue and will be addressed in the construction plans.

If you have any questions feel free to contact me at (316) 206-1316.

Sin~,
~
Shawn R. B~ P .E.
PEC
303 S. Topeka
Wichita, KS 67202

cc: File



T 1T



r

(J
I(

JI
(J

I(
JI

(J
I(

JI
tn

co
cc

cc
cc

cc
co

cc
0"

00
8' 

"0
0"

0
00

00
00

0)
0)

 
0)

0)
 

0)
 

0)
 

U
1

""
~

(J
JI

\)
-O

C
O

oo
oo

oo
g'

00
00

00

~
~

~
~

~
~

~
'0

'0
'0

'0
'0

'0
'0

00
00

00
0

?J
~

~
o)

~
w

o
. 

. 
. 

. 
. 

. 
.

~
U

1"
"0

'::
lO

O
_W

~
U

1-
C

O
O

~
U

1.
W

N
~

O
'0

'0
'0

'0
'0

'0
'0

00
00

00
0

~
~

~
~

~
~

~
00

8' 
00

00
00

00
00

~
~

~
~

~
~

~
0)

0)
0)

0)
0)

0)
0)

U
lU

1U
1U

1U
1U

1U
1

00
00

0
8' 

0
00

00
00

~
oo

oo
oo

8' 
'0

 
'0

 
'0

 
'0

8'
~

 
00

00

N
O

O
O

O
O

O
0°

8' 
00

°
8'

00
00

0

(0
)-

"'(
0

~
w

~
~

~
-"

'o
,<

O
~

' 
. 

. 
N

.

U
I:"

",
~

N
(o

~
O

g>
~

~
~

.n
 

...
~

 
C

D r-
 

r-

~CD
~

~
~

C
D

 
(Q

 
-.

 
~

--
"'.

..
:J

"

I~I:; ~
~

~
r;

c:
:c

 
C

1)
~

<
~

~
~

~
.~

15
::0

01
~

 
~

1:.0 81
\)

-4 ~ U
S

'
Q

)
fJ

)
(I

I c 3 C
D

fJ
)

Q
)

~ ~
' (') 0 C
D

31 () ~
. ~ ... ~ ~ 0 co

m f~
~r-

o'
 

Q
)C

D
 

-g

g:
~

. 
0

~
 

"'-

m 'f~
C

o'
m

C
D

:g
-C

- 
-.

C
D

-.
 

., 
0

0 
"-

~



NEW MARKET OFFICE ADDITION

PRE VS. POST DISCHARGE RATE TABLE

I P~:::DevelopmentIIPre-DeveloDment I

Q, cfsQ. cfs-Storm Event

2262262vr.

2392455~~

288321100 yr.

f
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NEWMARKET SQUARE
Wichita, Sedgwick County, Kansas

04/10/06

NewMarket Square is a 40.0 acre, commercial office development located in the

northwest part of Wichita in Sedgwick County, Kansas. The future 40 acre development

will consist of parking lots, buildings, storm sewer and detention ponds. This report

contains a drawing of the drainage plan, supporting calculations and data for the

NewMarket Square Drainage Plan.

Hvdrolo2V

The proposed plat lies in the SE 1/4, Section 31, T26S, R1 W. The soil on-site is

comprised of Shellabarger sandy loam (Sa), Vanoss silt loam (Va) and Waurika silt loam

(Wb), which are classified in hydrologic groups B, B and D, respectively. The land is

currently used for agricultural purposes and has short grass and bare ground throughout.

The site is bordered to the north and east by residential properties, to the south by 29th

Street North, and to the west currently by agriculture land. The area to the west of the

proposed NewMarket Development will be a developed 137.5 acre residential

development consisting of233 lots, streets, and detention ponds. A natural drainage

channel cuts through this site from the west property line (Fontana Development) to the

east property line and then flowing to the south to 29th street were it passes through a 24"

culvert. Existing site drains to the channel that runs through the property with an

additional 267 cfs being contributed from the Fontana property. The proposed Basin A

drains to the same outfall as the pre-developed flow. This post-development flow will

flow through the series of ponds, with structures, and eventually to the natural drainage

channel on the south side of 29th street. It was assumed in the design of this drainage

plan that the culvert underneath 29th street would be improved along with the 29th street

in the future and the flowline elevation set at 159.00.

The Rational Method was used to calculate runoff quantities. Runoff coefficients were

estimated based on tables presented in the Design Aids section of this report using fully

.1



developed conditions. Time of concentration was based on slope, flow velocity and

length of flow through each basin and was not allowed to be less than 20 minutes. It was

assumed in the post-development calculations that the proposed office park would be

50% impervious. The HEC-l computer program was used 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 l' contours of the site, a Sedgwick County Soil Survey

Map and noted references.

Desi2D Aids

This section includes material used to assist in designing the drainage system. AI" =

= 100' scale Four-Comer Plan100' scale Drainage Plan map (Attachment A) and aI"

map (Attachment B) are enclosed in the pockets.

References

Design of Urban Higbway 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 Drain~e and Stonn Sewer Policy for Desi(!D Criteria and Documentation, City

of Wichita, Kansas, 1985.

Soil Survey of Sed~ck County. Kansas. US Department of Agriculture, Soil

Conservation Service, 1979.
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Office Park Developm. D'S of Fontana Exist. CondoNew Market Sq. - 40-Acre Tract -

.01

.04

.01

.00

.00

.00

.01 .00 .01 .01 .01

.01 .01 .02 .02 .02

.02 .02 .01 .01 .01

.01 .01 .01 .01 .00

.00 .00 .00 .00 .00

.00 .00 .00 .00 .00

.00 .00 .00 .00 .00

SCS W8S Rlft
&mL .86 IHI!IlL ABmlL'rI(8

CMBR 70.00 cum I1MBD
R!m 10.00 PIRCDIT IIPBRVI~ Am

SCS ~I(BLISS umGR1PB
!LIG 1. sa LIG

,01
,02
.01
.00
.00
.00
.00

.01

.10

.01

.00

.00

.00

.01

.28

.01

.00

.00

.00

,01

,04

,01

,00

.00

.00

121 LS

122 m

ttt

tml!I8X;R1PB
3. mu-OP-PDIOD ~

6. 19. 38. 65. 88. 100. 102.
55. .2. 33. 26. 21. 16. 13.
5. .. 3. 2. 2. 1. 1.
O. O. o. O.

ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt

96.
10.
1.

86.
8.
1.

72.
I.
1.

mP.OORAPB A! S'lA!IC8 OFPS'l

ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
t

m D - ORD WI LOSS DCISS CM Q t DA D - ORD WI LOSS EXCESS CM Q
t

1 JII1200 1 .00 .00 .00 O. t 2 JII OU5 66 .00 .00 .00 1.
1 JII1215 2 .00 .00 .00 O. t 2 JII 0'30 67 .00 .00 .00 1.
1 JII1230 3 .00 .00 .00 O. t 2 JII 0"5 68 .00 .00 .00 1.
1 J1I12'5 , .00 .00 .00 O. t 2 JII 0500 69 .00 .00 .00 1.
1 JII1300 5 .00 .00 .00 O. t 2 JII 0515 70 .00 .00 .00 1.
1 JII1315 6 .00 .00 .00 O. t 2 JII 0530 71 .00 .00 .00 1.
1 J111330 7 .00 .00 .00 O. t 2 JII 05'5 72 .00 .00 .00 1.
1 J1113'5 8 .00 .00 .00 O. t 2 JII 0600 73 .00 .00 .00 1.
1 Jlll'OO 9 .00 .00 .00 O. t 2 JII 0615 7' .00 .00 .00 1.
1 JIIl'15 10 .00 .00 .00 O. t 2 JII 0630 75 .00 .00 .00 1.
1 JIIl'30 11 .00 .00 .00 O. t 2 JII 06'5 76 .00 .00 .00 1.
1 JIIl"5 12 .00 .00 .00 O. t 2 JII 0700 77 .00 .00 .00 1.
1 J1I1500 13 .00 .00 .00 O. t 2 JII 0715 78 .00 .00 .00 1.
1 JII1515 l' .00 .00 .00 O. t 2 JII 0730 79 .00 .00 .00 1.
1 J111530 15 .00 .00 .00 O. t 2 JII 07'5 80 .00 .00 .00 1.
1 JIIl~5 16 .00 .00 .00 O. t 2 JII 0800 81 .00 .00 .00 1.
1 J111600 17 .00 .00 .00 O. t 2 JII 0815 82 .00 .00 .00 1.
1 J111615 18 .00 .00 .00 O. t 2 JII 0830 83 .00 .00 .00 1.
1 J111630 19 .00 .00 .00 O. t 2 JII 08'5 8' .00 .00 .00 1.
1 JIIl"5 20 .00 .00 .00 O. t 2 JII 0900 85 .00 .00 .00 1.
1 J111700 21 .00 .00 .00 O. t 2 JII 0915 86 .00 .00 .00 1.
1 J111715 22 .00 .00 .00 O. t 2 JII 0930 87 .00 .00 .00 O.
1 J111730 23 .00 .00 .00 O. t 2 JII 09'5 88 .00 .00 .00 O.
1 J1117'5 2' .00 .00 .00 O. t 2 JIIl000 89 .00 .00 .00 O.
1 J111800 25 .00 .00 .00 O. t 2 JIIl015 90 .00 .00 .00 O.
1 J111815 26 .01 .00 .00 O. t 2 JIIl030 91 .00 .00 .00 O.
1 J111830 27 .01 .00 .00 O. t 2 JIIl0'5 92 .00 .00 .00 O.
1 JII1U5 28 .00 .00 .00 O. t 2 JIIll00 93 .00 .00 .00 O.
1 J111900 29 .01 .00.00 O. t 2 J111115 9' .00 .00 .00 O.
1 J111915 30 .00 .00 .00 O. t 2 J111130 95 .00 .00 .00 O.
1 J111930 31 .01 .00 .00 O. t 2 J1111'5 96 .00 .00 .00 O.
1 J1119'5 32 .01 .00 .00 O. t 2 J111200 97 .00 .00 .00 O.
1 JII 2000 33 .00 .00.00 O. t 2 J111215 98 .00 .00 .00 O.
1 JII 2015 3' .01 .01 .00 O. t 2 J111230 99 .00 .00 .00 O.
1 JII 2030 35 .01 .01 .00 O. t 2 J1112'5 100 .00 .00 .00 O.
1 JII 20'5 36 .01 .01 .00 O. t 2 J111300 101 .00 .00 .00 O.
1 JII 2100 37 .01 .01 .00 O. t 2 JJl1315 102 .00 .00 .00 O.
1 JJI 2115 38 .01 .01 .00 O. t 2 J111330 103 .00 .00 .00 O.
1 J112130 39 .01 .01 .00 1. t 2 J1113'5 10' .00 .00 .00 O.
1 JII 21'5 '0 .01 .01 .00 1. t 2 JIIl'OO 105 .00 .00 .00 O.
1 JII 2200 U .01 .01 .00 1. t 2 JIIl'15 106 .00 .00 .00 O.
1 JII 2215 ~ .01 .01 .00 1. t 2 Jlll'30 107 .00 .00 .00 O.
1 JU 2230 0 .01 .01 .00 1. . 2 J1I1t&5 108 .00 .00 .00 O.
1 J1122'5" .02 .01 .00 1. . 2 J111500 109 .00 .00 .00 O.
1 JII 2300 '5 .02 .01 .00 1. . 2 JII1515 110 .00 .00 .00 O.
1 JJI 2315 '6 .02 .02 .00 1. . 2 JII1530 111 .00 .00 .00 O.
1 JJI 2330 '7 .02 .02 .00 1. t 2 J1I15~ 112 .00 .00 .00 O.

.E.c.
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350.0
10.000
162.50
2.900

Maximum Q (cfs)
Weir Width (feet)
Weir Elevation
Weir Flow Coeffecient (Never> 3.089)

Water
Surface

Elevation

Weir
Width
~

Weir
Flow

~

Energy
Head
~

Q
{2f§l

Weir
Elevation g

0.0
35.0
70.0
105.0
140.0
175.0
210.0
245.0
280.0
315.0
350.0

10.000
10.000
10.000
10.000
10.000
10.000
10.000
10.000
10.000
10.000
10.000

162.
162.
162.
162.
162.
162.
162.
162.
162.
162.
162.

0.0
3.5
7.0
10.5
14.0
17.5
21.0
24.5
28.0
31.5
35.0

2.900
2.900
2.900
2.900
2.900
2.900
2.900
2.900
2.900
2.900
2.900

0.00
1.13
1.80
2.36
2.86
3.31
3.74
4.15
4.53
4.90
5.26

162.50
163.63
164.30
164.86
165.36
165.81
166.24
166.65
167.03
167.40
167.76

50
50
50
,50
50
,50
50
,50
,50
,50
50



350.0
10.000
159.00
2.900

Maximum Q (cfs)
Weir Width (feet)
Weir Elevation
Weir Flow Coeffecient (Never> 3.089)

Weir
Width
~

Weir
Flow

~

Energy
Head
~

Water
Surface

Elevation
Q

~
Weir

Elevation 9

0.0
35.0
70.0
105.0
140.0
175.0
210.0
245.0
280.0
315.0
350.0

10.000
10.000
10.000
10.000
10.000
10.000
10.000
10.000
10.000
10.000
10.000

159.
159.
159.
159.
159.
159.
159.
159.
159.
159.
159.

o.
3.
7.
10
14
17
21
24
28
31
35

2.900
2.900
2.900
2.900
2.900
2.900
2.900
2.900
2.900
2.900
2.900

0.00
1.13
1.80
2.36
2.86
3.31
3.74
4.15
4.53
4.90
5.26

159.00
160.13
160.80
161.36
161.86
162.31
162.74
163.15
163.53
163.90
164.26

,00
,00
,00
,00
00
00
00
,00
,00
,00
,00

0
5
0
1.5

.0

.5

.0

.5

.0

.5

.0



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DEVELOPED CONDITIONS 
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DESIGN AIDS 



0#

... .-
"\0

I~-2-5
""1

C ,t.xpected 24- .our $torm 1"-.. I Norma.
Inches :. I . Precioitation

St-o-rm- Frequency ,"n-years
50 25 10 5JOQCBunty 2 Inches

6.6 6.0 5.2 4.S 3.7 2.8 23.3Pawnee

~

Phillips ~-~\o 5.5 4.8 4.1 3.4 2.5 23.6

Pottawatomie 7.5 6.6 5.S 5.1 4.3 3.4 33.6

Pratt 7.2 6.4 5.6 3.0 .;4.8 4. 24.6

Rawlins 5.5 5.0 4.3 3.6 3.1 .2.3 I

'. ," .."..
,.':'".' "3.2 ...

21°.0

Reno 7.4 6.6 5.8 s.n 4.2 ~1.7

Republic 6.8 6.0 5.4 4.6 3.9 2.9 28.6

Rice 7.3 5.66.4 4.8 4.1 3:0 26.6

Riley 7.4 5.86.5 5.1 4-.3 3.3 33.5

Rooks 6.1 5.7 4'..9 4.1 2.53.4 23.9

~. Rush 6.5 5.9 5.0 4.3 3.6 2.7 2;3.3

Russell 6.7 5.9 5.2 4.4 3.7 2.8 26..8

Saline 7.3 6.4 5.'] 4.9 4.J 3.1 28.4

5.7 5.3 4.5 3.8 3.2 2.4 20.2: Scott. :',
, . .

s;d;i~~-:-r-( 7.8 7.0 6.1 5.3 4.5 ~- -

2.6

30.6

6.0Seward 5.7 4.8 4.2 3..5 19.8

7.8 6.8 6.1 5.3 4.: 3.5Shawnee 34.7

Sheridan 5.7 5.3 4'.5 3.8 3.2 2.4 21.3

Shennan 5.3 4.8 4.2 3.5 3.0 2.2 16.7

Smith .6.3 5.7 5.0 3.5 2.64.2 24-.4

Stafford 7. 6.2 5.5 4.7 4.0 2.9 25.1

Stanton 5.6 5.2 4.5 3.23.8 2.4 15.8

Stevens 5.9) 5.5 4.7 4.1 3.4 2.5 19.7e Sumner 8.0 1.1 6.2 5.4 4.£ 3.6 34.0

EFM Notice KS-3, 2-4-78





(+c)
DURATION

TN MIN ITE!

5"

6 .

I...
8
9
10
11
12
13.
14
15
16
17
18
J9
20
21
22
23
24
25
26
21
2Q
29
30
31
32.
33
34
3~
36
37
~~.
39
40
41
42
43
44
45

The following tabulation.contains rainfall intensity in inches

1-YR-
1=4.18'

3.99
, 3.81

3.66

3.52

3.39

3.27

3.18

3.05

2.96

2.87

2.,78

2.71

2.63

2.56, 2-.'50'

2.44

2.38

2.32

2.27

2.2,2
2.20

2.16

2.14

2.11

2.08

2.05

2.Q,~

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

RAINFAlL INTENSITY TABLE FOR SEDGWICK COUNTY J KANSAS

2-YR-
5.57.
5.32

5.09

4.89

4.70

4.52

4.36

4.21

4.0S"

3.95

3.Swl.
3.72

3.61

3.51

3.42

3.33

3.25

3.17

3.10

3.03

2.96

2.90

2.84

2.78

2.72

2.67

2.62

.~.57
2.52'

2.48

2.44

2.39"

2.35

2.32

2.28

2.24

2.21

2.18

2.14

2.11

2.08

- ATTACHMENT A

6.53
6.25
5.99
5.75
5.54
5.34
5.16
.4.99
4.84
4.69
4.56-
4.4.3.
4.31
4.20
4.1,0
4.00
3."90
3.81
3.73
3.65
3.57
3.50
3.43
3.37
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
2.6e
2.64
2.61
2.57

7.41
7.0~
6.81
6.55
6.31
6.09
5.89
5.71
5.53
5.37
~22
5~08
4.95
4.83:
4.71
4.60
4.50
4.40
4.31
4.22
4.13
4.05
3.98
3.90
3.83
3.76
3.70
3.63
3.57
3.51
3.46
3.41
3.36
3~31
3.26
3.22
3.17
3.13
3.09
3.05
3.01

8.52
8.16
7.84
7.55
7.28
7.04
6.81
6.60
6.41
6.23
6.06
5.90
5.75
5.61
5.47
5.35"
5.23
5.12
5..01
4.91
4.81
4.72
4.63
4.55
4.47
4.39
4.32
4.25
4.18
4.11
4.05
3.99
3.93
3.B7
3.82
3.76
"3.11
3.66
3.61
3.57
3.52

"9.48
9.09

8;],4
8':"42-
8.13
7.86.
7.&1
7.38""

. 7.11
6.97
6.-78
6.60
6.44
6.29
6.14
6.00
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.U3
3.98

SO-YR

April 15,1986

l00-YR-

10.32
9.89
9.50

""9".15

8.83

8.54

8-.27

8.02

7.19

7.57

7.371..-
7..00
6.84

6.68

6.53

6.39

6.26

6.13

6.01

5.90

5.79

5.69

5.59

5.49

5.40

5.32

5.22

5.14

5.07

5.00

4.93

4.86

4.79

4.73

4.66

4.60

4.54

4.49

4.43

",4.38

per hour as derived from ESSA Weather Bureau Technical Pacer
40 Modified to NWS Hydro-3S. 1977 During First Hour;'- .

DRAINAGE CRITERIA MANUAL



ATTACH~1ENT A CONTINUED
Page 2

DURATION
IN J.IINUTES SO-YR1.YR )OO-YR2-YR-

.3.93 .

3.88
3.84
3.79
3.75
3.71
.3.67
3.63

. 3.59'---"-3:55 .

3.51
.3.48

3.44
3.41.,"
3.31
3.34
3.31
3.28
3.25
3.22'
3.1~
3.16
3.13
3.10

.3.08
3.05
3.02
3.00
2.98
?95
2.93
2.90
2.88
2.86
2.84
2.82
2.79
2.76
2~74
2.71
2.69
2.66
2.64
2.62
2".59

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
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

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

2.0.5
2.02
2.00
1.97
1.95
1.92
1.89
1.86
1.84
1.81
1.79
1.76
1.74

., .72
1.69
1.67
1.65
1.63
1.61
1.59
1.57
1.56
1.54
1.52
1.50
1.49
1.47
1.46
1.44
1.43
1.41
1.40.
1.38
1.37
1.36
1.34
1.33
1.32
1.31
1.30
1.28
1.27
1.26
1.25
1.24

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

.2.15
2.13-
2.11
2.09
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

2.97
2.93
2.902.86 .

2.83
2.79
2.76
2.73
2.70
2.67
2.64
2.61
2.59
2.56
2.53
2.51
2~'48
2.46
2.44
2.41
2..39
2.37
2.35
2.33
2.31
2.28
2.26
2.25
2.23
2.21
2.19
2.17
2.15
2.14
2.12
2.10
2.08
2.06
2.04
2.02
2.00
1.99

1.97
1.95

1.93

3.48
3.44
3.39
3.35
3.32
3.28
3.24
3.20
3.17
3.14
3.10
3.07
3.04
3.01
2.98
2.95
2.92
2.89
2.86
2.84
2.81
2.79
2.76
2.74
2.71
2.69
2.67
2.64
2.63
2.61

. 2.58
2.55
2.53
2.50
2.48
2.46
2.43
2.41
2.39
2'.37
2.34
2.32
2.30
2.2.8
2.26

4.33
4.28
4.23
4.18
4.13
4.09
4.05
4.00
3.96
3.92
3.88
3.84
3.81 -
3.17
3.73-
3.70
3.67
3.63
3.60
3.57
3.54
3.51
3.48
3.45
3.42
3.3~
3.36
3.34
3.31
3.29
3.26
3.24
3.22
3.19
3.16
3.13
3.10
3.07
3.04
3.01
2.99
2.-96
2.93
2.91
2.88



00145

ATTACHMENT A CONTINUED

2
3
4
5
6
8
10
12
18
24

l-YR-
0.81
0.59
0.47
0.4U
0.35
0.28
0.23
0.20
0.15
0.12

1.00
1.00
0.99
0.98
0.'97
0.96
0.96
0.95
0.94
0.93
0.93
0.92
0.9.1
0.90

0~90
0.89
0.88
0.88
0.87
0.87
0.86
0.85
0.85
0.84
0.84
0.83
0.82
0.82
0.81
0.81

l-YR-

2-YR

0.99
0.72
0.58
0.49
0.42
0.34
0.29
0.25
0.18
0.15

1.23
1.22
1.21
1.20
"1.19
1.18
1.17
1.16
1.15
1.14
"1.13
1.13
1.12

'1..11
1.10
1.0"9
1.09
1.08
1.07
1.06
1.06
1.05
1.04
1.03
1.03
1.02
1.01
1.01
1.00
0.99

2-YR- 5-YR 10-YR 2S-YR-

1.33
U.97
0.78
0.66
0.57
0.46
0.39
0.33
0.24
0.20

1.65
1.63
1.62
1.61
1.59
1.58
1.57
1.56
1.54
.1.53
1.52
1.51
1.50
1.49
1.47
1.46
1.45
1.44
1.43
.1.42
1.41
1.4U
1.39
1.38
1.37
1.36
1.36
1.35
1.34
1.33

p,ETURN PERIODS OF

RETURN PERIODS Of

1.55
1.13
0.91
0.77
0.67
0.53
0.45
U.39
0.28
U.23

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
1.6{)
'1.59
1.58
1.57
1.56
1.55

5-YR lO-YR 25-YR-

1.81
1.32
1.06
0.89
0.78
0.62
0.52
0.45
.0.33
0.27

2.24
2.22
2.20
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

2.57
2.55
2.53
2.51
2.49

.2.4&
2.44

- 2.42-~.
2.41
2.39

. 2.39

2.35
2.33
2.31
2.30
2.28
2.26

.2.25
2.23

. 2.21

2.20
2.18
2.17
2.15
2.14
2.12
2.11
2.09
2.08
2.07

SO-YR

50-YP
.

2.07
1.51
1".21
1.02
0.89
0.11
0.60
0.52
0.38
0.31

100-YR

lOO-YR-

2.30
1.68
1.35
1.14
0.99
0.79
0.67
0.58
0.42
0.34

2.86
2.83
2.81
2.79
2.76
2.74
2.72
2.70
2.67
2.65
2.65
2.61
2~59
2.57
2.55
2.54
2.52
2.50
2.48
2.46
2.45
2.43
2.41
2.40
2.38
2.36
2.35
2.33
2.32
2.30

Page 3



ATTACJfI1ENT B
~

DRAINAGE CRITERIA MANUAL

INCREMENTAL INFILTRATION VALUES IN INCHE$

"X SCS ~dBO109iC Sot1 Group D
- - - -

Time
Minutes**

5
10
15
20
25
30
35
40

45
50

.55
60
65
70

75
80
85
90

.95
100
105
110
115
120

.33

.25

.18
.13
.10
.08
.'08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08

.26

.17

.11

.07

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.19

.09

.05

.03

.03"-'~

.03

.03

.03

.03
. ..03

. .03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03 .

.03

.03

.03

,-.:-

**Time at end of the time increment

NOTE: Values for 125 minutes and additional 5 minute increments shall
be the same as those shown for 120 minutes.

.12

.04

.02

.02
~'.02

.02

.02

.02
. .92

-'"02.'"
- .02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02



hnACHl4ENT C

DRAINAGE CITERIA MANUAL

DEPRESSION STORAGE LOSSES

~

Total Loss
.(Inches)Surface Type

impervious:

0.1
0.1.
0.05

Paved Areas
Flat Roofs".
Sloped Roofs

Pervious:

0.3
0.4

Lawns and Grass
Wooded Areas and Open Fields

~~

:.a.



ATTACH,.IENT

.DETERMINATION OF DIMENSIONLESS
WATERSHED CONVEYANCE FACTOR (~)

~ = ~l +'~2

01-

0.6 Extensive channel improvement and storm sewe1:..~s.t.em2 closed
conduit channel system

0.7 Moderate channel improvement and storm sewer syste~.

O.ij
;Some channel improvement and storm sewers, mainly' cleaning

and enlargement of existing channel. .'

0.9 Little channel improvement al:ld storm sewers.

1.0 Natural channel conditions.

fJ?

0.0 No channel vegetation.

0.1 Light channel vegetation.

0.2: Moderate channel vegetation.

0.3 Heavy channel VI at;on.



EXHIBIT 'NO.1

SOIL lEGEND

HYDROLOGIC
GROUP-SYMBOL N.AJotE

Aa
Ab
Ba
Bb
Ca
Cb
Cc
Cd
Ce
Ea
Eb
~c
Fa
Fb
Fc
Ga
Gb
la
Ib
Ic
La
Lb
tr1a
~1b
r-tc
Na
Oc

Od.
Pa
Pb
Pc
Pd
Ra
Rb
Rc
Rd
Sa
Sb
Sc
Ta
Tb
Ua
Ub
UcUd .

Ue
Va
Vb
Vc
Vd
Ve
Vf
Wa
Wb

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
8
D
D

D
A
A
D
D
D
P
B
8
8
D
D
B
B
8
D
D
B
B
e
B
0
D
C:
D

Albion-Shellabarger sandy loams, 1 to 4 percent slopes
Albion and Shellabarger sandy loans, 7 to 15 percent slopes
Blanket sjlt loam, 0 to 1 percent slopes
Blanket silt loan, 1 to 3 percent slopes
Canadian fine sandy loan . "

Canadian-Waldeck fine sandy loams
Carwile fine sandy loam
Clark-Cst clay loams, 1 to 4 percent slopes
Clime silty clay, 3 to 6 percent slopes
El andco ,si 1 t loam
Elandco silt loam, occasionally flooded
Elandco silt loam, frequently flooded'
Farnum loam, 0 to 1 percent slopes. -
Farnum loam, 1 to 3 percent slopes '-..,- -~,
Farnum loam, sandy substratum, 0 to 1 percent slopes
Goessel silty clay, 0 to 1 percent slopes
Goessel silty clay, 1 to 2 percent slopes
Irwin silty clay loam, 1 to 3 percent slopes' ,:"
Irwin silty clay loam~ 3'to 6 percent slopes "
Irwin silty clay loam~ 2 to 6 percent slopes, eroded
Lesho loam
Lincoln soils
Milan loam, 1 to 3 percent slopes
Milan form~ 3 to 6 percent slopes
Milan clay loam, 2 to 6 percent slopes~ eroded
Naron fine sandy loam,
Owens clay loam, 1 t.o 3 percent slopes
Owens-Rock outcrop complex, 3 to 10 percent slopes
Pits
Plevna fine sandy loam
Pratt loamy fine sand. undulating
Pratt-Tivoli complex, rollingRenfrow silty clay loam, 1 to 3 percent slop~s ' ,

Renfrow silty clay loam, 3 to 6 percent slopes
Renfrow-oWens clay ioams, 1 to 4 percent slopes
ROsehill sil~y clay~ 1 to 3 percent slopes
Shellabarger sandy loam. 1 to 3 percent slopes
Shellabarger sandy loam, 3 to 6 percent slopes
Shellabarger sandy loam~ 3 to,6 percent slopes. erQded
Tabler silty clay loam
Tabler-Drummond complex
Urban land-Canadian complex
Urban land-Elandco complex
Urban land-Farnum complex~ 0 to 3 percent slopes
Urban 'land-Irwin complex. 1 to 3 percent slopes
Urban land-Tabler complex
Vanoss silt loam. 0 ,to 1 percent slopes
Vanoss silt loam. 1 to 3 percent slopes
Vanoss silt loam, 3 to 6 percen~ slopes
Vanoss silt loam~ 3 to 6 percent slopes, eroded
Vernon sandy loam. 1 to 3 percent slopes
Vernon sandy loam. 3 to 6 percent lopes
Waldeck sandy loam
Waurika silt loam
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(3 pages)
ATTACHMENT D

.- DRAINAGE CRITERIA

RECOMMEt~DED RUN.OFF COEFFICIENTS FOR RATIONAL METHOD
AND PER~EN.T IMPERVIOUS FOR UNIT HYDROGRA~H t'iETHOD'

Percent
Impervious

land Use or
Surface (:tlaracter;st;cs

Frequency. ..
2 5 10. 100

1
0.87
0.73

Bus;ness:
.Downtown Areas
Ne;ghborhQod Areas

95
70

0.84
0..68

0~85
0.69

0.91
0.80

2. Residential:
Single Fafflily (Soil Group D)1/8 Acre" - ",-

1/4 Acre
1/3 Acre

. 1/2 Acre
3/4 Acre
1 Acre

0.6.1
0.54
0.50
0.48
0.46 .
0.45

---"'"0':'66" .
0.62 '

0.59
, 0.56

0.55'
" 0.54 '

50
38
30
25
22
2(J-

0.57
0.50
'0:46
0.42
0.42
0.41

o.
o.
o.
o.
o.
0..

,Multi-Family. (Soil Group .0)
" Multi-Unit (detached).

r'1ulti-Unit (attached)
Apartments

.0.62
0.64
0.70

. 0.66
. 0.68

0.73

0.72
0.73
0.79

0.82
0.83
0~86

60
65
75

Single Family (Soil Group C)
-- l/H Acre

1/4 Acre
1/3 Acre
"1/2 Acre
3/4 Acre
1 Acre

0.55
0.48

0.43

0.40'

0.39

0.37

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

0.73
0.68
0.65
0.63
0.62
0.61

50
38
30
25
22
20

Multi-Family (Soil Group C)
Mul ti -Uni"t (deta-ch-e-a-~
J.'ulti-Unit (attached)
Apartments

0.77
0.79
0.83

60
65
75

0.60
0.63
0.68

0.63
0.66
.0.72

0.69
0.71
0.77

~ng1e-Fami1y (Soil G~~
l/B Acre
1/4 Acre

"- 1/3 Acre
1/2 Acre3/4 Acre -
1 Acre

0.67
0..61
0.57
0.54
0.52
0.51

50
38
30
25
22
20

0.52
0.44
0.39
0.36
0.34
0.33

0.54
0.46
0.41
0.38
0.:36
0.35

\~ti-Farnily (Soil Group B)
"lul ti -Unit (detached)-~
~1ulti-Unit (attached)
Apartments

0.58
0.61
0.67

0.60
0.64
0.70

0.65
0.68
0.74

0.72
0.75
0.80

60
65
75

,79
,76
.73
,72
.71
.71

58
51
46
,43
,42
,40

0.64
0.57
0.53
0.50
0.49
0.48

0.59
0.52
0.47
0.44
0.42
0.40



-2-

Percent
Impervious

"'\ land Use or
.ace Characteristics

Single Family (Soil Group A)
1/8 Acre.
1/4 Acre
1/3 Acre
1/2 Acre
3/4 Acre
1 Acre

0.5.4
0.45
0.39
0.35
Q.33,
0.32

0.47
0.39
0.33
0.30
0.28
0.26

0.50
0.41
0.35
0.31
0.29
0.28

0.60
0.52
0.47
0.44
0.42
0.40

50
38
30.
25
22
20

Multi-Family (Soil Group A)
Multi-Unit [ifetacned)r-tulti-Unit (attached) .

Aparwents

0.61
0.64
0.72

0.67
0.70
0.77

0.55
0.58 .
0.65

0.57
0.60
0.68

60
65
75

Industrial:
light Areas
Heavy Areas

3. , ~ 73
0.79

0.80
0.84

0.69
0.76

70
80

0.68
0.74

0.42 0.550.350.3315Playgrounds:4

0.56 0..660.510.4940,5. Schoo l's:

0.50 0.620.450.43306. Railroad Yard Areas:

0.59 0.680.52 0.5445
Undeveloped Urban Areas:

Offsite Flow Analysis
(when land use not defined)

8. Streets:
Paved
Gravel

0.93
0.48

0.90
0.33

0.87
0.2.4

0.88
0.26

99-
00

a.8f)0.880.870.8796Drive, Parking lots and Walks:.9.
0.930.900.850.809010. Roofs:

0.23
0.27
0.31

o~ 13
0.17
0.21

0.09
0.13
0.17

0.08
0.12
0.16

11. Urban Lawn Areas (See Note t~o. 1 below):Soil Group A .

Slope less than 1%. .00
Slope 1%. to 4%. 00
Slope more than 4%. 00

0.37
0.41
0.45

0.24
0.28
0.32

0.16
0.20
0..24

0.18
0.22
0.26

00
00
00

~oil Group B"- Slope less than l~

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

0.51
0.53
0.55

0.24
0.26
0.28

0.27
0.29
0.31

0.35
0.37
0.39

00
00
00

~oi 1 Group C
Slope less than l~
Slope l~ to 4~
Slope more than 4~
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\ Land Use or
ace Characteristics

Percent
Impervious -2.- sFreQUency 10 TOo--- . - - -

~

00
00
00

0.28
0.30
0.32

0.33
0.35
0.37

0.43
0.45
0.41

0.63
0.65
0.67

Soil Group D
Slope less than l~
Slope l~ to 4~
Slope more than 4~

Note No.1: Coefficients sho~m in the above table are for pervi.ou~, open space
areas with thick turf .which includes pervious areas in parks and cemeteries.
Coeffjcients shown above must be increased 0.02 for use with agricultural
pasture, areas. Coefficients shown above must be reduced by 0.04 for use withagricultural cultivated areas. . Group A soils are well-drained, coarse ,textured

sands with high infiltration rates. Group B soils.are moderately well-drained,
mod~rately, coarse textured soil s wi th moderate i nfil tration ra,tes. Group C
soils are moderately poor-drained, moderately fine textured soils with slow
infiltration rates. Group D soils are poor-drained, fine textured soils with
very S10\1 infi1 tration rates. " -':;',

GENERAL NOTE: These Rational -Fonnula Coefficients may not be valid for basins
32U acres or 1 arger. '.:
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