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December 5, 2006

City of Wichita

Attn: Scott Lindebak
Storm Water Management
7% Floor, City Hall
Wichita, KS 67202

Subject: New Market Office Comments
Mr. Lindebak:

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

1 The plan, report and models should be submitted in electronic format, including
the HEC-1 input files.

The drainage plan will be submitted in PDF 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-]
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-1 modeling. For example: BSNS, POND7, BSN4, POND
5, BSN6, OFFST, BSN8, POND4, BSN10, POND3, BSN3 BSN2, PONDI,
POND2, NORTH, & NM-UND.

In the HEC-1 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.




4. 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.

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 extra flow but there is no need to detain any of this runoff
since it is off site flow. 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-1 run is identical to the existing conditions run.

Please revise.

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.

. The HEC-1 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.

. The stage, storage, and discharge calculations for each detention pond should be

included to support the HEC-1 SA/SE/SQ routing cards.

The rating curve has been included in the revision package.

. 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.”

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

This is included in the revision package.




10.

11.

12.

13.

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 NAVD 29
datum.

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 corner 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.

PEC has contacted Jeff Bradley with Baughman about the design of the new RCB
that will be constructed within the 29" 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 29" Street will back water up on
the New Market Office Addition. This box culvert needs to be enlarged to handle
the additional flow. The capacity of the 30” culvert underneath 29" Street will
flood during a 100 year storm event and probably can’t even handle the 2 year
storm event. 29" Street North is in the process of being designed for
improvements in this area.

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.

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 100-year 24 hour event. Include the minimum 2, 5, 10, 100-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.

Sincerely,

-

Shawn R. B P.E.
PEC

303 S. Topeka
Wichita, KS 67202

cc: File




» N 4

APPROXIMATE SCALE
2000 a 2000 FEET
—

— T T

I —

FLOOD INSURANCE RATE MAP

ZONE C l

SEDGWICK,
COUNTY,

|| KANSAS
(UNINCORPORATED AREAS)

ROAD

| PANEL 125 OF 300

WEST

COMMUNITY-PANEL NUMBER
200321 0125 A

EFFECTIVE DATE:
JUNE 3, 1986

S5TREET

-2
TYLER

zDNE A el
This w an oficial copy of a partion of the above roferences food map, [t
wnm gxtrncied using F-MIT On-Line.  This map doed not refect chenges
a &r Amendments which mey have been made subdequent 1o the date on the

L title bicck Far the lntest procuct information sbeut Mational Flood Ineuranse
Westhink Progrem food maps chick the FEMA Flood Map Sior @l wew mso, feme, gov

T

— —




This assumes a Weir Coefficient of 3.09
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NEW MARKET OFFICE ADDITION

PRE VS. POST DISCHARGE RATE TABLE

IlPre—Development Post-Development ||
|| Storm Event Q, cfs Q, cfs ii
I,__—-——’——— —_— >

2yr. 226 226

Syr. 245 239

100 yr. 321 288
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- 8 3.2 6.4 9.6 12.8 16.0 19.2 22.4 25.6 28.8
i;g:g 170.17 170.27 170.35 170.42 170.49 170.56 170.62 170.67 170.73
3P01&§
3 0
POND%
1 ELEV  158.0
2.08 2.23 2.38 2.54
166.0 167.0 168.0 169.0
269 8 26.9 53.8 80.7 107.6 134.5 161.4 188.3 215.2 242.1
igg:g 166.50 166.79 167.03 167.25 167.45 167.63 167.81 167.98 168.14
PONDA
5
ASSUMED OUTLET - 6.5’ WEIR AT ELEV. 161.0
1 ELEV 161.0
1.75 1.75
161.0 170.0
0 15.4 45.9 91.6 148.0 213.1 286.0
161.0 162.0 163.00 164.00 165.00 166.00 167.00
10 ACRES NORTH OF PROPOSED DEVELOPMENT
NORTH

Page 8
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237
238

240
241
242
243
244

LINE

245
246
247
248
249
250
251

252
253
254

255
256
257
258

260
261
262
263

265
266
267
268
269

KK

X
Nno

»

* % % %

hWRRRRRRRRRRIBER

nmo. txt

S
0.0156
1.00
0.000 0.003 0.006 0.008 0.011 0.014 0.017 0.019 0.022 0.025
0.029 0.032 0.035 0.038 0.042 0.045 0.048 0.052 0.056 0.060
0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105
0.110 0.115 0.120 0.127 0.134 0.140 0.147 0.155 0.163 0.172
0.181 0.193 0.204 0.220 0.235 0.259 0.283 0.387 0.663 0.699
HEC-1 INPUT
..... S DN SIS PRI TP T  F R SUDRRAN : JURR : PRI |
0.735 0.754 0.772 0.786 0.799 0.810 0.820 0.828 0.835 0.843
0.850 0.858 0.865 0.873 0.880 0.885 0.889 0.894 0.898 0.903
0.907 0.912 0.916 0.921 0.925 0.929 0.934 0.938 0.943 0.947
0.952 0.955 0.958 0.961 0.964 0.967 0.970 0.973 0.976 0.979
0.982 0.985 0.988 0.991 0.994 0.997 1.000
0 70 0
0.40
OFFSTE
2 0
ADDED 40 ACRES DEVELOPED OFFICE PARK - Tc=20 MINUTED, 50% IMPERVIOUS
DEV-1
5
0.0625
1.00
0.000 0.003 0.006 0.008 0.011 0.014 0.017 0.019 0.022 0.025
0.029 0.032 0.035 0.038 0.042 0.045 0.048 0.052 0.056 0.060
0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105
0.110 0.115 0.120 0.127 0.134 0.140 0.147 0.155 0.163 0.172
0.181 0.193 0.204 0.220 0.235 0.259 0.283 0.387 0.663 0.699
0.735 0.754 0.772 0.786 0.799 0.810 0.820 0.828 0.835 0.843
0.850 0.858 0.865 0.873 0.880 0.885 0.889 0.894 0.898 0.903
0.907 0.912 0.916 0.921 0.925 0.929 0.934 0.938 0.943 0.947
0.952 0.955 0.958 0.961 0.964 0.967 0.970 0.973 0.976 0.979
0.982 0.985 0.988 0.991 0.994 0.997 1.000
0 70 50
Page 9
%—

PAGE 7




INPUT
LINE

NO.

24

33

49

nmo. txt

270 20 0.20
*
*
271 KK 29TH
272 KO 5
273 HC 2 0
*
*
*
274 KK  PONDB
275 50 5
: ASSUMED OUTLET 4 & 8’ WEIR AT ELEV. 159.0
276 RS 1 ELEV  159.0
277 SA 8.00 8.00
HEC-1 INPUT
LINE ID...... I P . P 4....... 1 P 6. vesd
278 SE 159.0 170.0
279 sQ 0 12.4 34.9 64.2 98.8 138.1 349.5
280 §E 159.0 160.00 161.00 162.00 163.00 164.00 167.00
*
*
281 zz
SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING (--->) DIVERSION OR PUMP FLOW
(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
BSN5S
v
\
POND7
BSN4
PD78&4...........
Vv
Page 10
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105

108

124

140

143

15C

166

169

176

192

208

PONDE

7PDE

PONDS

G0O8PS

POND4

10PDA

PONDA

BSN7

BSNG

RTER

BSN1{

BSN

nmo . txt

OFFST

BSNE

BENZ

PONDL

Page 11




217 IPDL&3 . . v e e e e
v
Vv
220 POND?2
v
v
229 PONDA
236 : NORTH
252 OFFSTE. .eevenennn.
255 ) DEV-1
271 20TH. o eeenannen
v
v
274 PONDB

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
AR T IR TR 2L L T S R At A h b ddbdodubdaded

hhkkhkkhhhhhkhhkhkhhhhhhhhhkhkkhhhhhhhhhhhdhk
* *
*

* FLOOD HYDROGRAPH PACKAGE (HEC-1) *

ENGINEERS *
* JUN 1998 *
CENTER *
* . VERSION 4.1 *
* *

*

* RUQ DATE 06DECO6 TIME 11:36:32 *

* *
*

khkkkhrhkRhkhhhhhhkhrhhhhhkddbkhbhbhhhiirs

khkhhhhhhhhhkhhhhhhkhhhhhhhhhkhhhhhhhhhdd

nmo. txt

page 12

U.S ARMY CORPS OF
HYDROLOGIC ENGINEERING
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104




nmo. txt
MODIFIED FONTANA DRAINAGE PLAN (40-AC NEW MARKET OFFICE SPACE TRACT ADDED)
DEVELOPED CONDITIONS
BY BLB DATE 03-13-04, MODIFIED BY PDF 4/10/06

6 10 OUTPUT CONTROL VARIABLES

IPRNT 0 PRINT CONTROL

IPLOT 5 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 15 MINUTES IN COMPUTATION INTERVAL
IDATE 1JAN 4 STARTING DATE

ITIME 1200 STARTING TIME

NQ 129 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 23JAN 4 ENDING DATE

NDTIME 2000 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .25 HOURS

TOTAL TIME BASE 32.00 HOURS
ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JpP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
3.50 4.50 7.80

dhkk hhkk WAk Kbk hhkdk hhkk hhkk Fhkk khk Ahk kkk hhkk hhh kkd kdd hh hkk Kkk hhkk hkk khk dhhkk Rhk khkk Fhk Ak khd khkk hhkh hkk Skd
*kk *hk%

Rhhhkkhhkhhhhd

* *

8 KK * BSNS *
* *
Khkhkhkhhihhhd

Page 13




9 xo

kkk kkk hdk
*hkk kkk

24 KK

25 KO

kkk kkk hhdk
khd hkk

33 KK

34 KO

*kk hkk Rhkd
kkk dhd

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

khkk hhkk khkhk khkk kkk

hkhkhhkhhkhkkhkkd

* *

* POND7 *

* *

khkhkhkhhkhkhhhdkihk

OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

whh hhkk kkk hhk hkh

2222222332222 2

* *

* BSN4 *

* *

hhkkkhhhkhhhdhdd

OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

*hk whkk hkk kkk k%%

(2322222222222
* *

nmo.txt

VARIABLES
5 PRINT CONTROL
S PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

Ahd Whh RA® Kdk hhhk *hkhk khk Sk khk kkk hhkk khkk khkk hhkk kkdk hkk *hhk Rhkk hkd whk hkh Rhkhk kkh

VARIABLES
S PRINT CONTROL
S PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

dkk hhdk Ahkk Rhk hhk Rihdk hkk Ak hkd Akk Fhkk khk hhkdk khdk Fhd dhd whk khkdk Rhkk khkhk kkk khkk hdk

VARIABLES
5 PRINT CONTROL
S PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

khhk whkdk KhkE Rhdk hkhkk khkk kkk khkk hikk kkk wkh khkk kkk khkk kkk kkk khkk dhkhk hkhkk hhkk kkk kkk ‘i

Page 14




49 KK * PD784 *
* *
khkhkhhhkhkhkhkih
50 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL
whk ik hhkk hhkk hhkk kdk Whd khd
*hkh k¥
khkkhkhkkhhhhdd
* *
52 KK * POND6 *
* *
hhkhkkkhkhkhhhhhd
53 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL
khkk khkhk khkk kkk Whkhk kkk Ak kkk
khkd ik
khhhkdhhhhkkkhhd
* *
61 KK * BSN7 *
* *
dhhkkhhkdhhdhhhdh
62 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

dkk Khkk kkdk dhkk khkdk khk hkk ddd
*hk kk%

nmo.txt

VARIABLES
5 PRINT CONTROL
S PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

dhdk dhkdh hhk hhkd khdk hhdk hhkd ddd Sk khdk hdkk X khkk khkdk hdk hhkdt dhkdk Ahh hdkk Fhhk kb kdkdk khd

VARIABLES
5 PRINT CONTROL
S PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

hkk fhkk khk Fhkk ARk Ahk khk hhkk kkk kikdk Khkk khkk hkk hhkdk KXk kkk kkk whkk whkk khk dkhk whh ktk
|
|

VARIABLES
5 PRINT CONTROL
S PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

Whd Ak ik Fhkk Ahkk dhk hhkk hidk whkd Ahdk hhkk dhkdh khkd kdkd whk hhkk hkhk hkh dhhk Ak kkk *kk Rdd

Page 15
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77 KK

78 Ko

kkk kkk *hkk
*hhk k%

80 KK

81 KO

kkd kbk hkd
hkk hk®

89 KK

90 Ko

nmo. txt

khkkkkhkhdhdhhkik
* *

* 7PD6 *
* *

P22 2222222 2 22 8]

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

dkk hhkk khhkk Khh RAd hhhk hkk hhkk khkdk *hkx Akk khkk Rhk Fkdk Akh hhk k¥ KRk kkk hkk khkht kkk hkdk kkk Ahkk kkdk hkk *h¥

whhkhhkhhhkhhkdk
* *

* POND5 *
* *

khkkkkhkkhhkhhik

OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL
IPLOT S PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

Kbkt hhkh Khh Kbk hhkk whkh khk dhdk Ak khkk kkk hkhk hhkk kkk hhkh hkdk Rk hhkk khkdk hhk hkdk hdhd whd Ahkk dddk kkk k%t dhk

khkkkhhkkkhkhkhhi
* *

* BSNG6 *
* *

hhkkkhhhkkhhhhhd

OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL
IPLOT S PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

pPage 16
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hhkhk Rhkd hkd khkk Rk kkk hhkk kkd

kk kdk

105 KK

106 KO

khk kkk
*hkk hkk

108 KK

109 ko

*hkk wk¥
khkd hdk

124 KK

125 ko

ki

ki

khkkhkhhhhkhkhkhkd

* *

* RTE6 *

* *

khkkhkhkhhhkdkd

OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

hhdk hhk Khk hdkdh hhkd

(22222222222 23]

* *

* OFFST *

* *

khkhkhkhhkkhkkhhhdd

OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

ik hhd hkh khkh ik

khkkhhhkhkhhkkhhtd

* *

* BSN8 *

* *

khhkhkkhhkhhihhh

OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

nmo. txt
Ehk wkhk hhkk hhk Rkdh hhkk Kk kkk khk khk hkk hkk *kk wkh khkk hkk khk khkk hdk kkk khkhk *kk Ak

VARIABLES
S PRINT CONTROL
S PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

hkk kW Whk Kihk khh hhk khd hhdk Ahd hhkdk hkk Ahkhk *hkh khk kkhk hhkd Ahk whk khkk khkhk hhkh kkk ddk

VARIABLES
S PRINT CONTROL
5 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

Khh hhkk hikk Ak hhk hhk Ahhk Ahk Fhkk hhkk Ahhk hhkk hhhk dhkd Ak kkdk hhkk khkk hhk hhk khkh hhdk fhd

VARIABLES
5 PRINT CONTROL
5 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

Page 17
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dkk hhkk Rhk
kkk *kk

140 KK

141 Ko

kkk khkk dkk
*hkk wk¥

143 KK

144 KO

kR ks Rk
khk® Rk

150 KK

151 xo

khk hhkk kkhk hkdk *kk

hhkkkhkhhkkhkd
* *

* 608P5 *
* *

hhhkkhkhhhhkhid

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

hhh hkk khkhk kkk kkk

dhkhkhkhhhkhhkhir
* *

* POND4 *
* *

hhkhkkkhkhhhkid

OUTPUT CONTROL

kkk khkk hkk kkk kkk

hhkkkhkhhkkhdk
* *

* BSN10 *
* *

hhhkkhkhhhhkhkhkdd

OUTPUT CONTROL

nmo.txt

Rk dddk hhkk dddk hhkdk dkk hkk dhk kkk khkhk khkk hdk *kk dhk ddkk khkdk dkdk hhkd kkd Fkk hkk hkk kkd

VARIABLES
S PRINT CONTROL
5 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

ahkk Rhkk KhEk hkhk hhdk ks hhkk Nhkk kkdk *kdk hkd kkk hhkh khkk KRk Hhkdk hhkk khkhk hkdk kkk kkdk Ak wOR

VARIABLES
S PRINT CONTROL
S PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

hk KAk Khkk hhkk khkk Kkk *hk kkk Ahkk Ahk kkk ik Rhkk hhkk hkk Khkk Khk khk kkk khk khkhk kkk kdk

VARIABLES
Page 18




khkk kkk kid
*kk *hk

166 KK

167 KO

*hkk kkk hhk¥
*kh Kkk%x

169 KK

170 Ko

ek khkh kkk
*hkk Rhw

176 KK

IPRNT
IPLOT
QSCAL

hhh dkdk kkhk kk¥ hkd

hkkkhkhhhhkhhkdh
* *

* 10pD4 *
* *

khkhkkhkkkhhdkkd

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

*hh hhk fhdk Rk whk

khkkkkhkhkhhik
* *

* POND3 *
* *

khkkkkhhfhkdkhhh

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

*hkdh khkk kkk khkk kikd

T TR T 2
* *
* BSN3 *
* *

nmo. txt
S PRINT CONTROL
S PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

dkk kk hhkk hhkk hhkk hkk kkk kkk kkk kkk kkk hdkd kk hhk kkhk Akk khkk hhkk kkk hkd dkdw whk tkk j

VARIABLES
S PRINT CONTROL
S5 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

Ak hkk Rhk Ahkh Ak Rhk hkhk whkk hhkh hhkk khk kkk Shhk hhkk hhkk hhkk dhk hhdk kdhk dkk khkdk *hkhk k¥

VARIABLES
5 PRINT CONTROL
5 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

Ahk dhk Hhkdk khk Ehkk hkk hdhk khk Fhkk kkk dhkk kkdk kikk dhkk hhkk kkd khkk hhkk khkdk khkk kkk dkk *kk

page 19




177 Ko

*kdk kwh ik
xhkk bk

192 KK

193 ko

khkk hkk khd
*kk Rikd

208 KK

209 KO

kb kkk hhkd
*hh hhkk

*hkkkhkhkhkhhhhdk

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

dhk Rhk kkdk Wk Sihd

whhhkkhhhikdinh

* *

* BSN2 *

* *

Addehhkhhkhdkhih

OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

*hh thkk khkk Ak kkk

Ahkhkhkhkkhhhhhhkid

* *

* POND1 *

* *

khhkdhkhkbhkhhkhhhd

OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

dhh hhdt hdh WhEk wdd

khhhkhkhdkhhkhhhh

nmo. txt

VARIABLES
5 PRINT CONTROL
5 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

dhde dhkh khkk hhkk khkk ik dhh hhd hhh hdkhk khkk Fhh kdd khkdk kkdk dhkk ke khkk khkh hdkd Ahkdk hdkd kid

VARIABLES
5 PRINT CONTROL
5 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

Ahkk hkk hhd Rhdh Ahh hhkk hhk dhkik fhdh REKk Khkdk dhk hkk hhkdk khkk Fkk whh wkd Ahkh dhkd hhkk kxk hhk

VARIABLES
5 PRINT CONTROL
5 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

Ahk ddkdk hhkh hikk hhkh Rhk hhhk hkdk hhd khhk hkk hkk hhdk dhkk kkk khhk dddk dhd hhkh khk khkk kkk khdk
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217 KK

218 Ko

khkh khkk AhkH
*hkk hhdk

220 KK

221 KO

hkh hhkdk khd
*hk ki

229 KK

230 K0

khkh Ak Ekd
kkk ik

* *

* 3PD1&3 *
* *

dhkhkhdhhkhkdhhdh

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

Ahh khk Skh hhkk *kd

khkkhhhkkkhhdrkk

* *

* POND2 *

* *

kkkhkhkhhkihkrd

OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

khk hud Whkhk hhk *hk

hhkhkhkhdhkkhkhhhidk

* *

* PONDA *

* *

khkkhkhdkdehhhhkhd

OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

Ak Whkhk hhkd *hkh whd

nmo. txt

VARIABLES
5 PRINT CONTROL
S PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

ahkhk hhkk Fhkhk kkk hhd Khkk kikhk hhk hhk Skk kkk khkk kkd dhk *hk khkk khkk hhkk kkk kkdk hhkNh bkk *hk

VARIABLES
5 PRINT CONTROL
5 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

dhk hhkdh ik hhk Shkdk fhk hhkd Khh ik hhk hkhk Shh Ahkh khkd *hkk khk Sl khkdk Fhk whdk khkhk hhk ki

VARIABLES
S PRINT CONTROL
5 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

Hhd RRE Rhh khkk Fhkk khkdk Shdh hik whhk hhkk hhk dhdk hkd kkk dhh hhkk hhh hhkhk fddk Akk khkk *kk Ahk
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nmo. txt

hhkthkhhhkhkhhdhd
* *
236 KK * NORTH *
* *
khhkhhkhkkhehkhkk
237 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT S PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

dkk ks Nhh hhkk hhhk KRk khhk khkdk kkk hhh hkdk dhkd hk dkk ik khkk hhkk hhkk khkk kkk kdkk kkk kkdk khk hdd kkk hik khkk kkk kkk *ik%k
kkk kkk

hhkhhhdkhkhkhhhd
* *
252 KK *  OFFSTE *
* *
khkkhkkhdhhkkhk
253 Ko OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT S PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

hkh Kkk hhkk hhkk khkk kikk khkk kkk hhkk kkk dkk kk¥ khk Rk khk ik hhkk hhdk khkk khk kkdk kkk hhkdh dhkhk Fkx AkE khk REk kkh kkk *kk
khk Rkd

khkkhkkkkhhhkhki
* *
255 KK * DEV-1 *
* %*
hhkhkhhkhkhhkkhh
256 KO OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

Page 22
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nmo. txt

Hhkk ik khk kkk Rhdk hhkhk hhd dhkk KAk ik khkd hhkk khd khkdk hkhk kkhk hhkd khkdk hid kR khkhk khkk Rhkhk Whk khh KAk hhkdk Rhkk khkd Rk khk
*kdk kk%

LTI XTI 212222 223
* *
271 kK * 29TH *
* *
[T IEIL 122 ]
272 KO OUTPUT CONTROL VARIABLES
IPRNT S  PRINT CONTROL
IPLOT S PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

khkd ik kkk Rhkk Khhk hhkk hhdh Ahkdk Rhk khk khkd hhk kkk khkk khdk Ahdk kkk dkd dkk *hh hhkk Rhhk ik Rkk Fhkk kkk kk%t kkk khf kkk *dk
kk hkk

hhkhkhkkkrhhhhk
* *
274 KK * PONDB *
* *
hkdekkhhhkhhhhd
275 KO OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3
3.50 4.50 7.80

HYDROGRAPH AT
+ BSN5S .02 1 FLOW 7. 12. 32.
TIME 12.50 12.50 12.50

ROUTED TO
Page 23
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+

+

+

+

+

+

+

+

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

 —

POND7

BSN4

PD7&4

POND6

BSN7

7PD6

POND5S

BSN6

RTEG

.02

.02

.04

.04

.05

510

.10

.01

.01

nmo. txt

1 FLOW 2. 3.
TIME 14.00 13.75
*%* PEAK STAGES IN FEET **
1 STAGE 171.22 171.36
TIME 14.00 13.75
1 FLOW 5. 8.
TIME 12.75 12.75
1 FLOW 7. 11.
TIME 13.00 13.00
1 FLOW 2. 3.
TIME 17.50 17.00
** pPEAK STAGES IN FEET **
1 STAGE 170.59 170.90
TIME 17.75 17.00
1 FLOW 14. 23.
TIME 12.75 12.75
1 FLOW 14. 24.
TIME 12.75 12.75
1 FLOW 6. 11.
TIME 14.50 14.25
** pEAK STAGES IN FEET **
1 STAGE 167.50 167.77
TIME 14.50 14.25
1 FLOW 3. 4.
TIME 12.50 12.50
1 FLOW 3. 4,
TIME 13.25 13.25
Page 24

12.
13.50
171.83
13.50

22.
12.75

31.
13.00

10'
15.50

172.05
15.50

61.
12.75

64.
12.75

35.
13.75

168.73
13.75

12.
12.50

12.
13.25




+ OFFST

HYDROGRAPH AT
+ BSN8

4 COMBINED AT

+ 608P5
ROUTED TO

+ POND4
HYDROGRAPH AT

+ BSN10

2 COMBINED AT
+ 10rD4

ROUTED TO
+ POND3

HYDROGRAPH AT
+ BSN3

HYDROGRAPH AT
+ BSN2

ROUTED TO
+ POND1

.36

.03

.49

.49

.02

.51

.51

.02

.03

.03

nmo.txt

1 FLOwW 66. 109.
TIME 13.75 13.50
1 FLOW 9. 15.
TIME 12.50 12.50
1 FLOW 76. 126.
TIME 13.50 13.50
1 FLOW 200. 200.
TIME .25 .25
** PEAK STAGES IN FEET **
1 STAGE 166.00 166.00
TIME .25 .25
1 FLOW 6. 10.
TIME 12.50 12.50
1 FLOW 206. 211.
TIME 12.50 12.50
1 FLOW 203. 205.
TIME 13.50 13.50
** pEAK STAGES IN FEET **
1 STAGE 166.72 166.86
TIME 13.50 13.50
1 FLOW 8. 13.
TIME 12.50 12.50
1 FLOW 7. 12.
TIME 12.50 12.50
b FLOW 7. 12.
TIME 12.75 12.75
** PpEAK STAGES IN FEET **
Page 25

273.
13.50

40.
12.25

326.
13.50

232,
14.50

168.71
14.50

27.
12.50

236.
14.50

224,
15.50

168.52
15.50

33.
12.50

32.
12.50

31.
12.75




nmo. txt

1 STAGE 170.29 170.40 170.78
TIME 12.75 12.75 12.75
3 COMBINED AT
+ 3PD1&3 .56 1 FLOW 216. 227. 270.
TIME 12.75 12.75 12.50
ROUTED TO
+ POND2 .56 1 FLOW 215. 226. 267.
TIME 13.00 12.75 12.75
** PEAK STAGES IN FEET **
1 STAGE 167.98 168.04 168.29
TIME 13.00 12.75 12.75
ROUTED TO
+ PONDA .56 1 FLOW 214. 223. 260.
TIME 13.25 13.25 13.00
** PEAK STAGES IN FEET **
1 STAGE 166.01 166.14 166.64
TIME 13.25 13.25 13.00
HYDROGRAPH AT
+ NORTH .02 1  FLOW 6. 10. 27.
TIME 12.25 12.25 12.25
2 COMBINED AT
+ OFFSTE .58 1 FLOW 216. 227. 269.
TIME 13.25 13.00 13.00
HYDROGRAPH AT
+ DEV-1 .06 1 FLOW 65. 91. 184.
TIME 12.00 12.00 12.00
2 COMBINED AT
+ 29TH .64 1 FLOW 270. 299. 409.
TIME 12.00 12.00 12.00
ROUTED TO
+ PONDB .64 1 FLOW 226. 239. 288.
TIME 13.00 13.00 13.25
*%* PEAK STAGES IN FEET **
1 STAGE 165.25 165.43 166.12
TIME 13.00 13.00 13.25
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NEWMARKET SOUARE
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.

Hydrology

The proposed plat lies in the SE 1/4, Section 31, T26S, R1W. 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 29"
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 of 233 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 29" 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 29" street. It was assumed in the design of this drainage
plan that the culvert underneath 29" street would be improved along with the 29" 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




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-1 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 1° contours of the site, a Sedgwick County Soil Survey

Map and noted references.

Design Aids

This section includes material used to assist in designing the drainage system. A 17 =
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.



EXISTING CONDITIONS



Time of concentration (Tc) or travel time (Tt)

Project : NEWMARKET CFFICE By: 58 Date: 4102008
Location : Wichita, Kansas Checked: Date:
Circle On{_Present | Developed
Circle On{___Tc | Tt through subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheel
Include map, schemalic, or descriplion of flow segmenis.
Sheet flov (Apphicable to Te only)
Segment ID AB
1. Surface descriplion (Table 3-1) Grass
2. Mannings roughness coeff,, n (Tahie 3-1) 0.08
3. Flow length, L (fotal L < 300 1t) ft J00
4. Two-yr 24-hr reinfall, P2 i 360
& Calculsted Land slope, & feit 0.022
Sa. Land Elevation For Upper End Of Flow Fath i71.5
Sh, Land Elevation For Lower End Of Flow Path 165.0
6 Compute Tt hr 0.22 | = 022
Shallow concentrated flow
Segment 1D BC
7. Surface description (Paved or Unpaved) Unpaved
8. Flow length, L ft So0
9. Calevlaled Watercourse slope, 5 fiAt a.001
8a. Land Elevation For Upper End Cf Flow Path 165.0
b, Land Eigvation For Lower End Of Flow Path 163.7
10, Average velocily, V (Frigure 3-1) fiis oat
11. Tt = L3600V Compute Tt fir 0.41 | - 0.41
Channel Flow
Segment 1D Co
12. Cross sectional flow ares, a af 100.00
13 Watled perimeter, Pw f 50
14. Hydraulic radius, r= aPw. Compute r ft 1.667
15 Channel slope, § it 0.001
16, Manning's roughness coeff, n o071
17 V= 1.49"0.667)(s"0 500 Complite V fifs 6.3
18. Flow lengih, L ft 1050
9. Tt = L/3500V Compule T hir 0.045 | = 0.05
20, Walershed or subarea Te or Tt {add T1 in steps 6,71, and 19) hr .57

Reference Urban Hydrodogy for Small Watersheds
Tectinical Release 55, Soll Conservation Service
LS. Departmant of Agnculture, June 1986

Usea Time Of Concenfration = 40 Minutes




Project: NEWMARKET OFFICE
Date: 4/10/2006
Prep. By: SRB
EXISTING
Total Area 50.00 Acres
Soil Group A B Cc
(% of Total Area) (% of Total Area) (% gf Total Area)
0% . 60% B 0%
Acres 0.00 24.00 0.00
Land Use Commercial Industrial Multi-Family
(% of Total Area) (% of Total Area) (% of Total Area)
Existing 2R 0% 0% 0%
Acres 0.00 0.00 0.00
Existing
Length of Flow 1900 ft
Slope 001 %
Waterflow Desc Bare Ground/Ag
Avg Velocity 0.63 fifsec

Tec 0.84 hours

D
(% of Total Area)
40%
16.00

Public
(% of Total Area)
' 0%
0.00

15 min <= Tc <= 24 hrs

Manual Input

Total

100%
40.00

Single Family
(% of Total Area)
20%

10.00

Vacant/Agriculture
(% of Total Area)
80%

40.00



Runoff Coefficients * Used Soil Group C

Return Period

(Years) Commercial ndustrial Muiti-Family Public
2 0.68 0.68 0.63 0.49
5 0.69 0.69 0.66 0.51
10 0.73 0.73 0.71 0.56
25 0.75 0.75 0.73 0.59
50 0.77 0.77 0.76 0.62
100 0.80 0.80 0.79 0.66

Existing Conditions

Return Period  Runoff Coefficient Rainfall Intensity Area Runoff
(Years) * (in/hr) (Acres) (cfs)
2 0.28 2.24 50.00 32.26
5 0.32 2.76 50.00 43.88
10 0.39 3.22 50.00 63.43
25 0.44 3.76 50.00 82.72
50 0.49 4.25 50.00 103.70

100 0.54 4.66 50.00 126.75

Single Family
0.48
0.51
0.57
0.60
0.64
0.68

Vacant/Agriculture
0.24
0.27
0.35
0.40
0.45
0.51



New Market Sq. - 40-Acre Tract - Prop. Office Park Developm. D/S of Fontana Exist. Cond.

(EIAR e s R Rt e R bR RS SRR AR 22220 Fiiitasiaeaase s e iy R SRR RN RARRREES
" # ' *
' PLOCD FYDADGRAPH PACFAGE (HEC-1) * ' 0.5, ARMY CORFS OF EMGINEERS "
i FEBAUARY 1351 ¥ * THE EYDROLOGIC ENGINEERING CENTER *
" REVISED 02 AUG 88 . . 609 BECOND STREET b
¥ ] ' DAVIE, CALIFORNIA 93616 g
' RN DATE O04/10/2006 TIME 13:;51:39 ¢ t (916} 551-1748 .
" # ' L]
PR R R R R R R AR R R R gRERERERERARRR AR R dnhd e R R R

i I oo Dox i
X Iz I I bt
I I I X
oooo XX I DX X
I I1I I 1
I Ix I i I
I I DX XXX ox

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF FEC-1 FNUWN AS EECL (JAN 73), HECIGS, HECLDE, AND HECLEN.

THE DEFINITIONS (F VARIABLES -RTINP- AND -RTIOR- EAVE CHANGED FROM THODSE USED WITH THE 1571-5TYLE INPUT STRUCTURE.
THE DEFINITION OF -AMEFE- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81, THIS IS THE FORTRANTT VERSION
HEW OPTIONS: DAMBRERR, QUTFLOW SUSMERGENCE , SINGLE EVENT DAMAGE CALCULATICH, DSS:WRITE STACE FREQUENCT,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN MND AMPT INFILTRATION

FINEMATIC WAVE: NEN FINITE DIFFERENCE ALGORITHN

P.E.C.



New Market Sq. - 40-Acre Tract - Prop. Office Park Developm. D/S of Fontana Exist. Cond.

HEC-1 INPUT ME 1
LINE i e PSRt SRR ey ROt (oL Je et Ry PPN, AR, RS |
1 in MICIFIED FONTANA DRATMAGE PIAN (40-AC UNDEVELOPED TRACT D/S AIDED)
z n 40~ ACFE NEW MARFET (OFFICE TRACT (PRE-FROVECT OONDITIONE)
3 i) BY BLE  DATE 03-13-04, MODIFIED BT PD¥ 4/10/08
ey LETI'l'l
fl'l'!aggl'll
*DIAGRAM
! b 15 CLTANO4 1200 0 DzraMod 2000
5 N 15 OloaNod 1200
§ 10 | 5
) Ji FREC 7.8
L]
L |
L]
B BE  BSNS
g ®a 5
10 B 0.0
11 P 1.00
12 B 0.000 0.003 C.006 0.008 0.011 0.004  0.017 0.010  0.022 D.035
11 B 0,020 0.032 0.035 0.0%8 0.042 0.045 0.048 D052 0.055 0.060
14 B0 0.084 .08 0,072 O0.076 0,080 0.085 0080 D.095 0.100 0.105
15 B0OGL1I0 0115 0.120 0,127 0.1 0,140 0147 0,155 0163 Q.M
18 BC 0181 0193 .20 0.220 0,235 0,259 0.283 0.387 0,663  0.6%9
17 B0 0.735 0784 0,772 0.7RE6  0.799  0.810 0.G20 0.828 0.835 0.Bd3
18 P 0.850 0.858 0.E65 0.B73 0.EBG  0.B85 0.38% 0.8%4 0.B9@ D503
19 BT 0.907 0.912 0,516 0,921 0.525 0.929 0.8 0.83F 0943 0.947
il B 0,952 0,555 0.958 0.961  0.964  0.967 0.970 0.973 D976 0.979
21 PC 0,982 0.385 Q.38 0.991 0.9%4 0.997 1.000
i L3 ] f3 10
| ED 0,600
o FR  PONDT
25 RO 5
26 RE 1 ELEV 162.0
27 B 25 N LW 308
i BB 1710 1720 1730 IO
Fi 80 i 3.2 .4 9.5 12.8 16.0 18,2 2.4 25.6 8.8
0 I
i1 B 1710 171,35 171,56 AT1.73 1T1.ER 172.02 172.16 171.28 17240 17R.52
32 .
1 KR BaMd
14 R0 5
15 B 0020
6 B 100
kY P00 0.000 D003 0.005  0.008  0.00% 0014 0017 0.019 0.022 0.025
k) PC 0.029 0.032 0.035 0.008  0.042 0045 0.048 0.052 0056  0.060
15 PC 0.064 0.068 0,072 0,076 0.080 0,085 0.090 0.085 0100 0,105
40 BCO0.410 0.115 0.120 0.127 0.13 0040 0.147 0.155 0.183 0.1N
i1 PCO0.18L 0.1%3  o.E04 0.220 0.235  0.259 0,283 0387  0.GR3  D.B9%
2 P 0.735 0.7 0.772 0.786  0.799 0,810 0,820 0.838 0.835  0.B43

P.E.C.



New Market Sq. - 40-Acre Tract - Prop. Office Park Developm. D/S of Fontana Exist. Cond.

HEC-1 INEUT PAGE 2

LIKE i ss 1 2 3 ('l o f 7 & R S
{1 P 0,850 0,858 0,865 0,873 O.EB0 0.8B5 0.8B9 0.854 0.B98 0.%03
44 B¢ 0907 0.%12 0.91F 0.921 0,925 0.929 0934 0.938 0.943 0.7
45 B¢ 0.952 0.955 0.958 0,961 0.%6d  0.967  0L970 0.973 0.OTE 0.579
45 PC 0,982 0,985 0.98F 0.991  0.984 0,987 1.000
47 L3 ] 58 10
48 w085
] FE  ED7&d
5 ] 5
5 H i 0
53 KR PONDS
&3 i 5
54 k] 1 ELEY 162.0
55 LY 1.85 1.9% .14 .89
56 - L R L A %
57 a5 ] 2.2 i.4 fi.6 B.8 11.0 13.2 15.4 17.6 15.8
] &0 2.0
54 82 170.0 170.72 17L.11 1T1.42 ITLLT 172,31 172.75 17340 ITHL14 174558
1] & 175.9

*

*
61 % BEMT
52 1] 5
63 BA 0,055
(11 FE 1.00
§5 B 0,000 0.003 0.005 0.008 0,011 0.0R4  0.017  0.019  0.022  0.025
1] B 0.020 0,032 0,035 0.038 0.042 0.045 0048 0.052  0.055  0.060
67 p0 0,064 0.068 0,072 0.076 0,080 O0.0B5 0.090 0.095 0.100 0,108
(1] B 0110 0.135 0120 6127 01 0140 0147 0,155 0.163 01T
59 PC 0181 0.19% 0204 0,220 0,235 0.259 0.ZB3 0.387 0.563 0.599
70 PC 0,735 0,754 0.772 0,786 0.79% 0.810 O0.BM0 0.B28 0.835 [O.Bd3
71 PO 0,850 O0.BSA O.B65 O.B71 0.BB0 0.B8S 0.B3% 0.8%4 0.3%8 0.503
72 PO 0,507 0,912 0.916 0.831 0.93% 0.529 Q.80 0,538 0.543  0.547
73 PC 0,952 G.555 0.958 0.961 0.564 0.967 0.970 0.573 .97 0.37%
" PC 0,982 0.985 0.988 0.991 0.984 0.%37 1.000
75 L& o 1 10
T8 o D840

L]
1 A ]
18 L] 5
7 HC 2 0

L]

L]

P.E.C.



New Market Sq. - 40-Acre Tract - Prop. Office Park Developm. D/S of Fontana Exist. Cond.

HEC-1 INFUT FAGE 3
LINE I POV BTt 4 BB Tinanliasatinale
80 FK  PONDS
i 5 5
82 E 1 EE 159.0
3 g 26T .M 30 3,18
B SE167.0 168.0 165.0 170.0
85 50 ¢ 63 126 185 252 3.5 8 M. 0.4 567
35 50 630
87 SE  167.0 167.55 167.87 16B.14 168,39 163.61 168.82 189,01 163.20 163,38
8 82 169.6
I
Ll
8 FK BSHS
30 0 5
51 BA 0,008
52 BB 1.0
53 BC 0,000 0.003 0.006 0.008 0.001 0,014 0,017 0.013 0.022 0.025
5 PC 0,029 0,032 0.035 0.038 0.042 0.045 0,048 0.052 0.056 0.060
55 B¢ 0064 0,088 0.072 0.076 0.080 0.085 0,080 0.085 0.100 0.105
5 BCO0.10 0,015 0420 0,27 0.3 0.M0 047 0155 0,183 0,172
57 BCO0.81 0,133 0.204 0,220 0.235 0.259 0.283 0.387 0.663  0.6%9
5 BC 0735 075 0972 .86 0.799 0.810 0.620 0,828 0.835 0,843
% BC0.850 0.858 0.865 0.873 0.830 0.885 0.689 0.834 0.8%8 0303
100 B0 0,907 0,312 0.916 0.921 0.925 0.829 0.83¢ 0,938 0.943 0,807
101 B¢ 0.952 0.955 0.958 0.961 0.964 0.967 0.970 0.973 0.876 0,97
102 B0 0,062 0,985 0,988 0.991 0.9 0.597 1.000
103 18 0 8 1
104 w050
¥
105 W RTES
106 K0 5 5
107 i 0 0 3
L]
L]
108 X OFFST
109 EA 0,359
110 BB L.00
111 PC0.000 0.003 0.006 0.008 0,011 0.044 0017 0.013 0.022 0.025
112 PC0.029 0.032 0.035 0.038 0.042 0.045 0048 0.052 0.056 0.060
113 P 0064 0.068 0,072 0.076 0.080 0.085 0.090 0.035 0.100 0.105
114 P00 0.15 0020 0.127 0.3 0140 017 0155 0163 0.172
115 Pc 0181 0,193 0.204 0.220 0.235 0,259 0.280 0.387 (0.663 0,639
116 e 0.735 0.5 0.7 0,786 0.79% 0.B10 0.820 0.828 0.835 0,843
117 C 0.850 0.358 O0.865 0,873 0.880 O0.885 O0.609 0.8 0.898 0.303
118 ¢ 0907 0.912 0.916 0.921 0.825 0.529 .93 0.93 0.043 0807
118 0095 0,955 0.958 D961 0.364 0.567 0.970 0.873  0.876 0.378
120 PC 0982 0,985 0,988 0,991 0.994  0.597 1.000
11 L N S
122 W 1.575

P.E.C.



New Market Sq. - 40-Acre Tract - Prop. Office Park Developm. D/S of Fontana Exist. Cond.

HEC-1 INEUT PAGE 4
LINE 1 1 REPUPITS: DRy RS PP C It TGN [Ty M. PSS Bosiaia 10
123 FF.  BSNA
134 R 5
115 B 0027
136 B LN
17 BC o.oo0  0.003 0.006 00008 0011 G004 0.01T 0019 0.022 0.025
1ig BC 0,029 0.032 0,035 0.038 0,042 0.045 0.048 0,052 0.058 0.060
123 B¢ 0.0&4  0.068  0.072 0,076 0.080 0.085 0.080 0,095 Q0.100 0,105
130 BC 0.110 0.115 0120 0137 0.1 0.040 0.1  0.155 Q.18 0.1T2
131 BC 0181 0,193 0.2 0.0 0,235 0,250 0.283 0,387 0.661 0.698
132 B 0.735 0.7 0.772  0.786  0.799 0810 0.520 C.828 (0.835 0.843
133 BC 0.850 0.858 0.%65 0.B73 0.B80 0.085 0.33% 0.804 0.893 0.903
134 BC 0.507 0.%12 0.916  0.321  0.925 0.82% 093 0,038 0,943 0947
135 B 0.952 0,955 0.%58  0.961 0984 D97 0970 0.973 0.976  0.973
136 PG 0.982 0.%85 0.988 0591 0.5 0907 1.000
117 L3 0 &8 10
138 D 0.4%0
133 FX G045
140 FO 5
141 . 4 0
4
L]
142 FE  FONTA
143 RO 5
144 B5 1 CELEY 1580
145 B 306 A 3. 3.6
146 EE 166.0 167.0 168.0 163.0
147 8L 1580 4.7 0.6 0.5
148 28 167.0 0.00 0 1.5
#
145 FE  BENLD
150 o] 3
151 A 0.0EL
152 PE 1.0
153 PC 0000 0,003 0.006 0.008 0.011 0004 0.007 0.019 0.022 0.025
154 PO b.039 0,032 0.035 0038 0.042 0045 0.048  0.052  0.056  0.060
155 B 0.054 0.068  0.072 0.076 0.080 0.0BS  0.0%0  0L095  0.100 0.105
156 P00 0,115 0.1300 0.127  0.13 0140 0.147 0155 0163 0.AT2
157 B¢ 0.18L 0.193  0.204  0.220 0 0.235 0,259 0.283 0,387 0.663 (.69
158 BC 0735 079 0772 0786 0.7 0810 0.820 0,828 0.835 Q.84
159 PO 0.B50 0.B58 0.865 0.873 0.080 0.885 0.88% 0,894 Q.88 0.303
160 PC 0,907 0.912  0.916 0,921 0,925 0,929 0.9M O3B 0.843 Q.54
161 PC 0.952 0.355 0.95% 0,981 0,980 0,967 0.970 0L973 0876 0.578
181 BC 0,982 0,985 0.%8% 0.991 080 0097 1.000
163 LB 0 fi# 10
164 mw  0.670

P.E.C.




New Market Sq. - 40-Acre Tract - Prop. Office Park Developm. D/S of Fontana Exist. Cond.

HEC-1 INFUT FAGE 5§
LINE ot | A, s A S . S e L T A T IT I T L P e Boiinnin e

165 10
166 93] 5
167 B ] 0

¥
168 S 5]
169 0 5
170 RS 1 EIEY 162.0
1mn ;& LT 18 LW am
172 S8 166.0 167.0 16B.D 1E9.0
imn 8L 1585 .73 0.6 0.5
1M 83 188.0 0,00 .0 1.5
175 T B
176 m g
17 Bk 0.024
174 o100
17 BCO0.000 0.003  0.006  0.008 0.001 0014 0.0L7 0019 0.022  0.025
180 BT O0.025  0.037 0.035 0.038  0.042 0,045 0.048  0.052 0058 0.060
181 BCO0.064 0,088 0.072 0.076 0.080 0.085 0,080 0.095 0.100 0.105
182 BO4.010 0115 0,130 0.127 0.3 0140 0,147 0155 0.1 0.1T2
183 pC 0.8 0,193 0,204 0,220 0.235 0.25%  0.283  0.387 0.663  0.69%
184 BO0.735 0754 0,772  0.786  0.799  0.B10 0.820 0,828 0.835 0.B43
185 P 0.850 0.858 0.BES 0.B73 0.880 0.EES 0.BB% 0.BS4 .88 0,903
186 BT 0,907 0.512 0.916F  0.921  0.925 0.%2% 0,934 0.938 0,94} 0.M47
187 B 0,952 0.955 0.958 0.961 0.964 0.967 0,370 0973 0.876  0.97%
168 PC 0,982 0.985 0.9BB  0.991 0994  0.597  1.000
188 15 | 1 10
190 W 0.580

b

]
191 R B2
182 1] 5
193 BA 0.025
194 J: S ]
1585 BC 0,000 0.003 0.006 0.008 0.0011  0.004 0.00L7 0,018  0.032 0.035
188 BCO0.029  0.032  0.005 0.0%8  0.042 0045 0.04E 0.052  0.056  Q.060
197 B 0088 0.068  0.072 0.0T6 0.0BD 0.085 0.0%0 0.085 0.100 0.105
148 BCO0.110 2115 0.1200 0.127 QL1 0140 0147 0,155 0.163 0.1T2
199 B O0.181 0,193 0.204 0,220 0.235 0,259 0.283 0,387 Q.66 0.699
200 BCO0.735 0.754 0.772 0786  0.79%  O0.B10 0,820 0,828 0.835 0.843
01 BC 0.850 0.858 0.885 0.873 0.0 O0.BBS 0.B8% 0.BS4  0.B%8 0,303
02 BCO0.507  0.912  0.%16 0521 0.525 0.9 0.934 0.938  0.5343 0547
0 B 0.952 0.955 0.9%8 0.961 D0.964  O0.967 0.9T0 0,373 0976 0.9T9
204 P 0.582 0,985 0,988 0.9%1  0.9%  0.997  1.000
205 18 0 £8 10
208 m .67

L]

P.E.C.



New Market Sq. - 40-Acre Tract - Prop. Office Park Developm. D/S of Fontana Exist. Cond.

EEC-1 INPOT PAGE &

LIKE 8 1 B! ERYREI ol L APi-s, PRSP LR it Pt To Vil el L 10
al7 o
08 RO 5
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PEAR FLON DM MAXIMPY AVERAGE PLOW
6-HR - T2-HR 32.00-1R
+ (org) )
(ces)
+oam, 135 138, 45, M, ,
(INCHES) 3,528 {.622 {644 4,644
(AC-FT) 8. Ba. g9, B3,

CUMULATIVE AREM = L6 80 M

hkE BER B RAE bhd dhd bhd dhd ddd bdd Edd b EEE bRE dRE RET BRE RRT BRR RED AR RER BEF TR FEE RER bkE REd RER aAd RER o 0Rd Ee

R Rt e et il
& L]
WiEm ¢ EwW !
L] L]
(R RS R R A
124 RO OUTEUT CONTROL VARIABLES
IFENT 5 PRINT CONTROL
IPLOT 5 PLOT CONEROL
QBCAL 0. HEYDROGRAPH PLOT ECALE

4d dEe 4R BEE REER ERE bEE FEE BER RRE BER FEE S0 RER ANR R0 Bkd R0 Bhd ERD REE R bed ke RdE PER REE REE FOT PR FERE REE FEE

PR ERRRRERRERD
' '
13 & ' BOBPS ¥
L] i

i EA RS AR R R Y]

40 m QUTEUT CONTROL VARIABLES
IFRNT 3 FRINT CONTROL
IFLOT § PLOT CONTROL
QECAL [, BYDROGRAFH FLOT BCALE

FEE EEE pEd #EE PEE BEE 0RE BEE FO0 SRR BOR OR0 @bd bEd Bid BEE Bhd @R b bEF 2bd FE8 ROF RSN GRE KRR EER RED PR ke ded kkE déd

P.E.C



New Market Sq. - 40-Acre Tract - Prop. Office Park Developm. D/S of Fontana Exist. Cond.

ftktEiidEEEREED

' '
Wil . POND4 ®
' '

ERiRARRRERIRRE

Wi CUTPUT CONTROL VARIABLES
IPENT 5 FRINT CONTROL
IFLOT 5 PLOT CONTROL
QSCAL 0. HTDROGRAFE PLOT SCALE

tid Hid oAbt HEE A4E HEE R4d Ed BRER REE FRE AT RRR ORT AR KA AA0 wEE ddE wkEd FEE GhE fdR Rdd BEE RRR ERE YRR bRl bR REd RkR RER

FrEEREEEEREERS
" ¥
149 KK ' BEqlD ¢
+ ¥
EREERERERREERT

150 K0 QUTFUT CONTROL VARIKBLES
IFENT 5 TFRINT CONTRCL
IPLOT 5 PLOT CONTROL
QSCAL 0. HIDROGRAFH PLOT SCALE

kd wEE BER bhE Gk bEE BER REE BER bEd BRE BEEF Gk bdd dbdk bEE BEE BEE BEE BRE EEE BRd BRE BET RRR Rd PR RAE TEET BEF REE REE REN

(REERREN R R Y ]

L C
165 18 . 10PD4 *
L '

ARSI RRR R d s

166 Ko (UTFUT CONTROL VARIABLES
IFRNT 5 PRINT CONTROL
IPLOT § PLOT CONTROL
QBECAL 0, HYDROGRAPH PLOT SCALE

WEE RRE REE REE RER RER RER RER RRD REE RRE RED RER TET REE TRE dhe wdR hEe RS RRR RN BRE 000 RRR 0ER REE RRE dEb dEE EdE ARd Red

166 BX 3 POND3 *

(ISESSIREEEEA L |

168 ¥ QUTEUT CONTROL VARIAELES
1ERNT 5 FRINT CONTROL
IFLOT 5 PLOT CORTROL
Q5CAL 0. HYDROGRAPE PLOT BCALE

#td b4 dEd bEE BEE bEE REE b4 f8d HEF BREE REE E4E b4 BEE REE RER ERR AR bRE bRk RRE ORT ARD ERE bkd kRd wEd 2EE dE FRE SR bdw

tiititininid e

L ] L ]
s v BN
¥ ¥
FRFTTERTTAETTR
176 10 QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

FEF kid dEd t8 FEd PR BEd HRE REd AEE EEE FER RRR DRR ERE b0R RER bEE RER SR AR SAE ddd EEE IR BEE e 0RF TR0 R BEE FER HR

P.E.C.
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PR
* *
191 X ' BENI *
* *

tRtkeRtAREREREE

192 ®0
IFENT
IFLOT
Q5CKL

wEE ERE dEE bR AR RAE whE REw

kbR bREEREEED
* *
W ¢ FoNDL ¢
* *
thtdkadcaaEEE AT

208 O
IFENT
IPLOT
QBCAL

whE ERd FEE bR FEE bEE Fhd ki

(S SRR R R Rl
*® #
A6 KK+ 3pDIEd ¢
*® #
(SR SRR SRR Rt]
217 %0
IPRNT
IPLOT
QSCAL

whk kR FEE EEE REE bhE R wdE

QUTEUT CONTROL VARIABLES

5 FRINT CONTRCL
§ PLOT CONTROL
0. EYDROGRAPH FLOT SCALE

#EE wEd dEE wAE wEE EEE FEER EERE EREF 6dd bbk wEE HEE bk ddke wdd FEE wdkd dEE HdkE REE Kk kEE dew EEw

(UTFUT CONTROL VARIABLES

5 FRINT CONTROL
5 PLOT CONTROL
. FYDROGRAPH PLOT SCALE

Bidk FER BEE bdd ddE ddd BEd BER BER BER BRG dER BER Rbd Rbd Rbd ddR bkd kbR AR Awd ddd Edd dEd EER

QUTFUT CONTROL VARTABLES

5 FRINT CONTROL
5 PLOT CONTROL
0. HEYDROGRAPH PLOT SCALE

FEE FEE REE bR bdd 34 ddd ¥R BEE BED BRE FEd EEF BER BRR RRd ddd dkd bbd hEd EEE FER EEE Rl bEE

FRERRE R RRA R
L] *
13 X = BONDZ ¥
" ¥
FRERR R RRE R
220 QUTFUT CONTROL VARIARIES
ITRRT 5 FRINT CONTROL
TFLOT 5 PLOT CONTRCL
G5CAL 0. EYDROGRAPH PLOT SCALE

ftt #%F FRE AT At HEiF AdF FEW

ttttittetiddad
E | 1
228 IR o RTES *
¥ L]

iR RRRERERRE

219 RO
IPENT
IPLOT
QSCAL

BhE EBEE FERE EEE REER FRE REER EEE

At T FEE bdd FEE fdd £RR P89 £RF TRR bEd bdd bR PET AEY Bbd tdd did £dd REd EdE BRSO ERR bER EdE

OUTEUT CONTROL VARIABLES

5 FRINT CONTROL
5 PLOT CONTROL
(. HYDROGRAPH PLOT SCALE

BEE w48 EEE w64 Fdd wed FEE ERE HEF REY bEG wEkd ddd mEE REE bk kEE RbE: kRE EEE RRE VRS RR ddd dde

P.EC.




New Market Sq. - 40-Acre Tract - Prop. Office Park Developm. D/S of Fontana Exist. Cond.

(SRR ERR R R R g

L *
A1 -
L '

(it atiRiastiat]

3T R (UTFUT CONTROL VARIASLES
IFERT 5 PRINT CONTROL
IFLOT 5 FLOT CONTROL
{8CAL . BYDROGRAFE PLOT SCALE

#dE kR REE hEk BRR RED PR RER RRR RER RRE TRE ROR NRT AhE RdW RER TEF VAW ddk RF TEE GRF PRE GERR RREE GRER RRR RER AEE RER AR @0

LA R R R AR ARl R il

' *
U7 K " 2978, *
i k]

iR rd AR

48 0 CUTEUT CONTROL VARIABLES
IFRNT 5 PRINT CONTROL
IFLT 5 PLOT CONTROL
QAL 0., HYDROGRAFH PLOT BCALE



New Market Sq. - 40-Acre Tract - Prop. Office Park Developm. D/S of Fontana Exist. Cond.

PEAK FLOW AND STAGE (EMD-OP-FERICD) SOMMARY FOR MULTIPLE FLAN-RATIO ECOHOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER BECOND, AREA IN SQUARE MILZS
TIME 70 FEAR IN HCURS

RATTOS APPLIED 70 FRECIFITATION

CEERRTION STATION AREX  PLMY RATIO 1
7.80
HYDROGAAFH AT
+ 2ENS A2 1 FLOW 1,
TIME 12.50
ROOTED TO
+ PONDT 02 1 FLOW 13
TINE 1.5

** FEAR BTAGES IN FEET **
1 FGIME 171.83

TINE 13.50
EYDROGRAFE AT
+ BEN4 M 1 FLOW 1,
e 11.75
1 COMEINED AT
* FO7a4 .04 1 FLOW 31,
e 13.00
ROUTED TO
¥ FONDS 04 1 FLW 10
e 15.50
*1 PERK STACEZ IN FEET **
1 BThGE 172.05
me 15.50
HYDROGRAFE AT
* BEHT 05 1 FLW 61,
TIME 12,75
I COMBINED AT
+ TED6 A0 1 FLW 6.
TIME 12.75
ROUTED TO
L POKDS .10 1 FLOW a5,
TIME 13.75
** PEAR STAGES IN FEET **
1 STAGE 168.73
TIKE 13:75
HIDROGRAFE AT
# BENE 01 1 FLOW 12,
TIME 12,50 "
ROUTED TO
¥ RTES 01 1 FLOW 12,
TIME 13.25
EYDROGRAFE AT
+ OFFST 36 1 FLW 73,
TIME 13.50
EYDROGRAFE AT
+ BNA .03 1 FLW 40,
TIME 12.25
4 COMETHED AT
+ BOBES A3 1 FLOW 126,
TIHE 13,50
ROUTED T0
¥ FOMDL .45 1 FLOW 431,
TIME 14,50

"+ PEAK STAGES IN FEET **
P.E.C.



New Market Sq. - 40-Acre Tract - Prop. Office Park Developm. D/S of Fontana Exist. Cond.

HYLROGRAFE AT

+ BANLO0
2 COMBINED AT

+ 10P4
ROUTED T0

+ PONDA
HYDROGRAFE AT

# BaN3
HYDROGRAPH AT

+ BaN2

+ FONTL
1 COMBIMED AT

+ IPD1E3
ROUTED 10

+ PONTR
ROUTED TO

* RTES
BIDROGRAFE AT

+ RM-IND
1 COMEINED AT

. 29T

14 NORMAL END OF HEC-1 *++

02

o5l

A2

03

A3

o

.56

A8

62

1 &TAGE 168.71
TIHE 14,50
1 FLW 21,
TIME 12.50
1 FLOW 238,
TIME 14.50
1 FLW 4.
TIME 15.50
*4 PEAK STAGES IN FEET *
1 5TMGE 168,52
TIME 15,56
1 FLOW i3,
TIME 12.50
1 FLOW 32,
TIME 12.50
1 FLW i,
TIME 12.75
% PEAR STAGES IN FEET **
1 ETAGE 170.78
TIME 12,75
1 FLW an.
TIME 13,5
1 FLW 167,
TIME 12,75
1 PEAK STAGES TN FEET #¢
1 GTAGE 168,29
TIME 12.75
1 FLOW 167,
TIME 13,35
1 FLW 108,
TIME 13.35
1 FLW 6.
TIME b L1

P.E.C.



350.0
10.000
162.50

2.900

(cfs)

0.0
35.0
70.0

105.0
140.0
175.0
210.0
245.0
280.0
315.0
350.0

Maximum Q (cfs)
Weir Width (feet)
Weir Elevation

Weir Flow Coeffecient (Never > 3.089)

Weir
Width
(feet)

10.000
10.000
10.000
10.000
10.000
10.000
10.000
10.000
10.000
10.000
10.000

Weir

Elevation

162.50
162.50
162.50
162.50
162.50
162.50
162.50
162.50
162.50
162.50
162.50

q

0.0
3.5
7.0
10.5
14.0
17.5
210
245
28.0
31.5
35.0

Weir
Flow
Coeff.

2.900
2.900
2.900
2.900
2.900
2.900
2.900
2.900
2.900
2.900
2.900

Energy
Head

(feet)

0.00
1.13
1.80
2.36
2.86
3.31
3.74
415
4.53
4.90
5.26

Water
Surface

Elevation

162.50
163.63
164.30
164.86
165.36
165.81
166.24
166.65
167.03
167.40
167.76



350.0 Maximum Q (cfs)

10.000 Weir Width (feet)

159.00 Weir Elevation

2,900 Weir Flow Coeffecient (Never > 3.089)

Weir Weir Energy Water
Q Width Weir Flow Head Surface
(cfs) (feet) Elevation q Coeff. (feet) Elevation
0.0 10.000 1569.00 0.0 2.900 0.00 159.00
35.0 10.000 159.00 3.5 2.900 1.13 160.13

70.0 10.000 159.00 7.0 2.900 1.80 160.80
105.0 10.000 159.00 10.5 2.900 2.36 161.36
140.0 10.000 159.00 14.0 2.900 2.86 161.86
175.0 10.000 159.00 17.5 2.900 3.31 162.31
210.0 10.000 159.00 21.0 2.900 3.74 162.74
245.0 10.000 159.00 24.5 2.900 415 163.15
280.0 10.000 159.00 28.0 2.900 453 163.53
315.0 10.000 159.00 31.8 2.900 4.90 163.90
350.0 10.000 159.00 35.0 2.900 5.26 164.26



DEVELOPED CONDITIONS



Project: NEWMARKET OFFICE
Date: 4/10/2006
Prep. By: SRB

POST-DEVELOPMENT

Total Area 50.00 Acres

Soil Group A B8 C
(% of Total Area (% of Total Area) (% of Total Area)

8% 75% - 0%,

Acres 0.00 30.00

Land Use Commercial Industrial Multi-Family

(% of Total Area) (% of Total Area) (% of Total Area)
Existing 40% 0% 0%
Acres 20.00 0.00 0.00
Developed

Length of Flow 1300 ft

Slope 1.00 %

Waterflow Desc IMP. AREA

Avg Velocity 1.08 ft/sec

D

) % gf»]‘otal Area)
Bk 25%

10.0

Public
(% of Total Area)
0%
0.00

Tc 0.33 hours 15 min <=Tc <=24 hrs

Manual Input

Total

100%
50.00

Single Family
(% of Total Area)
20%

10.00

Vacant/Agriculture
(% of Total Area)
40%

20.00



Runoff Coefficients * Used Soil Group B/D

Return Period
(Years)
2
5
10
25
50
100

Existing Conditions

Return Period Runoff Coefficient Rainfall Intensity

(Years)
2
5
10
25
50
100

Commercial
0.68
0.69
0.73
0.75
0.77
0.80

*

0.68
0.69
0.73
0.756
0.77
0.80

industrial
0.68
0.69
0.73
0.75
0.77
0.80

(infhr)
3.33
4.00
4.60
5.35
6.00
6.53

Multi-Family
0.70
0.73
0.79
0.81
0.83
0.86

Area
(Acres)
50.00
50.00
50.00
50.00
50.00
50.00

Public
0.49
0.51
0.56
0.59
0.62
0.66

Runoff
(cfs)
113.22
138.00
167.90
200.63
231.00
261.20

Single Family
0.50
0.54
062
0.66
0.70
0.76

Vacant/Agriculture
0.54
0.56
0.61
0.64
0.67
0.70



New Market Sq. - 40-Ac. Tract - Proposed Office Park Develop. - Proposed Conditions

LR it e R R R IR R R R LA R R (Ridadaed it i i e i s R iRttt Ll L)
# [ ] [ L]
*  FLOOD HYDROGRAFH PACRAGE (HEC-1) * * 0.5, AAMY CORPE OF ENGINEERS b
» FERRUARY 1981 7 * THE HYDROLOGIC ENGINEERING CENTER *
* REVISED 02 AD2 B8 L t 609 SECOND ETREET L
# L * DAVIS, CALIFORNIA 35816 '
* RN DATE 04/10/2006 TIME 15:35:00 ¢ ] (916) 551-1T48 ¢
& w L ] L]
L R R R RS R R R R LRt R RRERT] LRl a s s ia s s Rt a AR ERRRRRRRE L)

I I OXEX IO i

I b 4 I X 1

I I X I I

DOy XX I T I

X Iz I 1

X I I I I

X I IO XX nx

TEIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 FNOWN AS MECL (JAN 73), HECLGS, HECIDB, AND HECLEN.

TEE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHAMGED FROM THOSE USED WITH THE 1373-STYLE INPUT STROCTUEE.
THE DEFINITION OF -AMSFX- ON FM-CARD WAS CHAMGED WITH EEVISIONS DATED 28 BEP 81, THIZ IS THE PORTRANTT VERSION
NEM OPTIONS: DAMEREAR OUTFLOM SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, [SS:WHITE STAGE FREQUENCY,

[88:READ TIME SERIES AT [ESIAED CALCULATION INTERWAL  LOSE RATE:GREEN MND MMPT INFILTRATION

EINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORTTHM

P.E.C.



New Market Sq. - 40-Ac. Tract - Proposed Office Park Develop. - Proposed Conditions

HEC-1 INFUT FAGE 1
LIKE 1 SRR SR PRt [RRPPRE TR ST - e Tovarans Boverins Sovenns 10
1D MODIFIED FORTANA DRAINAGE PLAN (40-AC NEW MARFET QFFICE EPACE TRACT ADDED)

1
l i DEVELOPED CORDITIONS
i I Bf BLE  DATE (3-13-04, MODTFIED BY POP 4/10/06

EE LIST L dl
tt!m**i

*DIAGRAM
4 1t 15 01ANO4 1200 0 0ZIANO 2000
5 i 15 QLIANO4 1200
£ pivl ] 5
7 R OPREC 7.8

L]

L]

L]
& FE B3RS
3 K0 5
10 B 0.0
11 BB 1.00
12 BC 0.000 0.003 O0.006 @O.008 o0.011 0.0014 0.017 0.01% 0.021 0.025
13 BC 0.029 0,032 0035 0.038 0.042 0,045 0048 0,052 0.036 0,060
14 BC  O0.064 0.088 0.072 0,076 0,080 0085 0,080 0.085 0.100 0.105
15 BCO0.100 0115 0.420 0,127 0.134 040 0,047 0.155 0.183 0.172
15 PC O0.181 0.193 0.204 0.220 0.235 0.259 0.283 0.387 0.663 0.693
17 B 0.735 0.75 0.772 0.786 0.799 0.810 0.820 0.828 0.835 0.843
18 P 0.850 0.358 0.865 0.873 0.880 0.885 O0.8B9 0.8%4 O0.B98 0.303
19 P 0.907 0.912 0,916 0,520 0,925 0.929 0.93¢ 0.938 0.943 0.947
2 B0 0,952 0.955 0.958 0.981 O.OEd 0,967 0970 0.97F O0.996 0.97%
21 P 0.982 0.985 0.988 0.591 0.994 0.957 1.000
22 L5 0 53 10
23 U 0.600

L]

L]
u KX PONDT
25 ) 3
26 58 1 ELEV 1620
2 S\ 2.55 271 2.88  3.06
8 8 171.0 1m0 114 1140
25 & 0 1.2 Ed 9.6 12.% 160 19.2 224 256 28.8
0 - B
1 S 1710 17035 171.56 171.73 171.88 172.02 172.16 172.28 172.40 172.52
12 & 172.5

L

#
13 KR BN
3 D 5
15 B 0,020
35 FB1.00
37 B0 0.000 0.003 0.006 0.008 0.011 .04 0.017 0.013 0.022 0.025
18 B 0,020 0.032 0.035 0.038 0.042 0.045 0,048 0.052 0,056 0,060
39 P 0.064 0.068 0.072 0.076 0.080 0.085 0,090 0.085 0.100 0.105
40 PCO0.10 0.15 0.120 0.127 0.134 0.140 0.047 0.155 0.163 0.172
41 BC 081 0.153  0.204 0,220 0.235 0.25% 0,283 0.387 0.663 0.699
Q B 0735 0754 0772 0786 0739 0.B10 0.820 Q.28 0.835  0.343

PFEC.



New Market Sq. - 40-Ac. Tract - Proposed Office Park Develop. - Proposed Conditions

EEC-1 INFUT PUGE I
LINE . 1 id 3 iis cwnid & y PP | .10

43 BC 0,850 0.858 0.88% 0.873 0.8E0 O0.BES O0.BED 0.ES4 0.8 (.50
# P 0.907 0.912 0.916 0,921 0.525 0.829 093 0,936 0043 0847
{5 PC 0,952 0,955 0.958 0,961 0,964 0.587 0970 0,973 0.976  0.47%
I PO 0.982  0.985 0.988 0.981 0,994 0,897 1.000
a ts [ £ 1
48 oo 0,850

E
£ B R
5 R 5
51 B 2 b

i

L ]
53 EE PONDS
53 4] 5
54 B8 1 ELEV 1620
55 BA 1.5 1.99 2.1 1.2
56 51700 1710 1720 170
57 59 0 2.2 44 65 88 QLD 132 154 176 19.8
58 50 2.0
53 S 170.0 170,72 17011 17142 170,77 172.21 172,75 173.40 ITH.I4 174.98
£ 82 175.9

L]

L]
31 2 Sy
52 [ 5
61 BA 0,055
64 B LW
65 B 00000 0.003 0.006 O0.008 O0.011 0.0 0,017 0.019 0.022 0.025
1] PC 0.0 0,032 0,035 O0.038 O0.042 0.045 0048 D.052 D.056  0.060
57 pc 0066 0,068 0.072 0.076 0.080 0.085 0.080 0,095 0,100 0.105
5 e 1100 0,115 0,120 0.127 0.3 0.0 0147 0.155 0B 0.1
53 BCO0.1B1 0,193 0.204  0.220 0,235 0.25% 0.283 0,387 0.663  0.699
0 B 0,735 075 0,772 0.786 0.799 0.810 0,820 0.528 0.835 0.843
71 B 0.B50 0.858 0.865 0.873 0.BB0 0.885 0.889 0.894 0.BUE 0.903
7 B 0.507 0.91% 0.916 .92 0.925 0,929 053 0.938 0.03 0.4
n B0 0,952 0.955 0.958 0.961 D0.964 0.967 0.970 0.373 0.876 0.979
il B 0.582 0.585 0988 0.991 0,994 0,997 1.000
75 18 i 68 10
T8 D 0.840

L]

]
7 KR TEDE
78 0a] 5
74 W 2 0

k|

P.E.C.



New Market Sq. - 40-Ac. Tract - Proposed Office Park Develop. - Proposed Conditions

HEC-1 INPUT PAE 3
LINE s PR | - Sy SRRy (e e SR L U (RO ISR |
&0 FE.  POMDS
8l 4] 5
a2 BS 1 EEV  159.0
8 BN 2,67 LM ol 318
B EE 167.0 166.0 189.0 1700
85 &0 0 §.3 12.6 189 252 35 3T 441 S04 ST
1 By  63.0
87 gF 167.0 187,55 167.87 16E.14 18B.3% 168.61 168.82 169.01 160,20 163.38
] BE  168.6
L]
L 1 S 101
a0 3] 5
8l EA0.008
82 FBO1.00
9 BCO0.000 0.003 0.006 0.008 o0.001 0.004  0.017 0.019% 0,022 0.025
a4 PC 0,029 0,032 0.035 0038 O.042  0.045  0.048  0.052 0056 0.080
a5 B 0.084 0.068  0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105
9 B 0.110 0.115 0.120 0127 043 0140 0.147  0.155  0.1E3 0.7
47 B 0.1BL 0.193  0.204  0.220 0.235 0.299 0.283 0.387 0.6E} 0.699
a8 B0 0.735 0.754 0.772 0786 0,799 0.810 0.820 0.828 0835 0,843
49 BC 0.850 O0.358 0.065 O0.E71 0,880 0.885 0.BB9 0.894 0.E3E 0.303
100 BC0.907 0.912 0.916 0.%21 0.935 0.329 0934 0.038 0.5 0,947
101 BC 0,952 0.955 0,958 0.%61 0.564 0.967 0.870 0.873 0.878  0.979
102 P O0.982 0.985 0.988 0.9%1 0.554 0997 L.000
1 18 (] 1] i
104 m 9.5
105 FE RIEG
106 i 5
107 BT ] 0 3
108 FE. (fFsT
108 1] 5
110 EA 0.359
111 FE1.00
i PC 0.000 0.003 0.006 0.008 ©0.011 0.014 0017 0.018 0,022 0.025
113 PC 0.028 0,032 0.035 0.038 0.042 0.045 0.048 0.052 0,056 0.060
1 BC 0.084 0,068 0.072 0.076 90,080 0.085 0.080 0.085 0,100 9.205
115 BC 01100 0,115 6.120 013 0.3 0.0 A7 0155 LB 0.7
115 B 0,181 0,183 0.204  0.220 0.235 0.259 0.283 0.167 O0.6R3  0.699
117 PC 0,735 0754 0.772 0786 0.799  0.BR0  0.830 0.828 0.835 9.843
118 B 0.B50 0.BER 0.B65 0.B73 0.880 9.B35 0.%89 0.8%4 0.B%0 0.903
119 B 0.507 0.512 0,915 0.2 0,925 0.529 0.934 0.938 0.8 0,347
120 B 0,952 0,955 0,958 0.961  0.960 0.567 0.370 0.873 0376 0.879
121 BC 0.582 0.585 0,985 0.9%1 0.9 0.557  1.009
122 15 ] 0 19
1 m 1.575
¥
L]

P.E.C.
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EEC-1 INPUT ERGE 4
LINE i 1 2 PP IR PRI RRPCURRN RNy ORI . s e L
124 IR BENg
125 1] 5
126 B 0,027
127 BB L0
128 BC 0,000 0.003 0006 O0.008 0.011 0.004 0,017 0.009 0.022 0025
128 0.0 0.032 0.035 0.038 0.042  0.045 0048 0.052  0.056  D0.060
130 BC 0.084 0,068 0.072 0,076 D.0BO 0.085 0.080 0,085 0.100 0.165
11 B0 0115 020 0127 0.1 00 0.MT 0155 0.063 Q.M
132 B O0.1RI 0183 0.apd 0230 0,235 0.259 0,283 0387 0661 0.E59
133 BC 0735 0.7 6,772 0786 0.799  0.BID  0.B20 0.828 0.83F 0.3
1M B0 0.B56 0.B58 0,855 0.B73 0.880 0.85 0.68% 0.8 0.838 0.503
135 BCOo0.507 0.2 0916 0911 0.925 0.929 0.M 0.3 M3 0547
136 B0 0952 0.955 0,958 0961 0.964  0.%67 0570 0,973 0,876 0.973
137 BC  0.582 0.BB5  0.988 D.391  0.9%4 0.957 1.000
134 13 0 £8 10
139 W 0.450
[ ]
[}
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141 ] 5
142 B 4 ]
T
*
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&
L]
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151 v 5
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153 B 0.000 O0.00% 0.005 0.008 0.011 0,014 0,007 0.019 0.022 0.025
155 B 0.028 0032 0.035 0038 0.042 0.045 O.048 0,052 0,056 0.060
156 PC 0084 O0.088 0.072 0.075 Q.0B0 0.085 0.000 0.095 0.100 0.105
157 PCO0I0 0015 0,120 0127 613 010 0.047 0,155 0,163 0.172
158 BC 0.1l 0,193 0.204 0220 @.235 0.59 0.283 0,387 0,661 0,899
159 P07 0% 0772 00786 0.799  OWBI0 0.B20 0,828 0.83F 0.843
160 BC O0.B50 0.B58 0.865 0.873 0.880 0.B85 O0.8B% 0.8 0,898 0,303
161 BC 0307 0.912 0.916 0,91 0.525 0.829 083 0938 004 0.340
152 BC 0.952 0.955 0.55& 0.961 0.%64 0.967 0.990 0.473 0976 0.379
183 BC 0.982 0.985 0.988  0.991 0.9%4 0.5%7 1.000
164 L5 [ £8 10
165 w0670

P.E.C.



New Market Sq. - 40-Ac. Tract - Proposed Office Park Develop. - Proposed Conditions

HEC-1 INPUR BAGE 5
LINE TSR | 2 3 4 5 3 ¥oorviasWseroSiacnsil
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114 8L 1585 14.73 0.6 0.5
115 8 1680 000 30 LS
L]
17§ S <)
17 0 5
178 B 0.0M
174 B L0
180 PC 0.000 0.003 0.006 0.008 0.011 0.004 0.017 0.01% 0.022 0.025
161 B 0.029 0.032 0,035 0.038 0.042 0.045 O0.048 0.052 0.056 0.060
162 BC 0.060 0.088 0.071 0.076 0.080 0.085 0.080 0.035 0.100 0.105
183 B 0.010 0015 0,120 0.127 0.3 0.0 0.147 0.5 0.163 0.172
184 PC0.181 0,153 0.204 0.220 0.235 0.2 0.283 0,387 0.663 0.639
185 BC 0735 0754 0772 0.786  0.799  0.810 0.E30 0.828 0.835 0.843
186 BC 0.850 0,858 0.865 0.873 O0.6B0 0.385 0.BE9 0.834 0.838 0,303
187 B 0.307 0.912 0.816 0.921 0.925 0329 0.534 0,938 0.343 0.947
188 BC 0952 0.955 0.956 0,961 O0.964 0,367 0.970 0,973 0.976 10.979
189 PC0.982 0.985 0,888 0,981 0.854 0997 1.000
190 18 0 58 10
151 W 0.580
L]
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134 B 0.025
195 B 1.0
13§ B 0.000 0.003 0.006 0.008 0.011 0.004 0.017 0.019 0.022 0.025
197 PC0.029 0.032 0.035 0.038 0.042 0.045 0.048 0,052 0.056 0.060
138 PC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105
199 BC0.110 0115 0.120 0.127 0.3 0140 0147 0.155 0.163 0.172
200 PC0.181 0.183 0.204 0.220 0.235 0.259 0.283 0.387 0.663 0.699
201 PC0.735 0.5 0.772 0.786 0,799 0.810 0.820 0.828 0.835 0.843
202 PC0.6850 0.858 0.865 0.873 0.880 0.885 0.889 0.B94 0.898 0.903
203 PC 0,907 0.912 0.516 0.921 0.925 0.929 0.534 0.938 0.3 0.847
10 PC 0.952 0,955 0.958 0.961 0.964  0.967 0.570 0.973  0.576 0.979
205 PC 0.982 0.985 0.588 0.991 0.954 0.837 1.000
206 LS 0 68 10
207 mw 0.670
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13 0 0 i 6.4 $.6 128 160 1%.1 234 256 2B.B
i 5¢ 310
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#

i
17 ol TS
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219 : 3 ]

W

L]
220 KK PONDC
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| EE 1660 167.0 168.0 1£0.0
225 80 0 265 53.B 807 1076 1345 1614 1883 2152 2.1
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221 SE 166.0 166.50 166.79 167.03 167.25 167.45 167.53 167.81 167.98 168,14
228 SE 1683

]

L]

L]
228 FX PONTA
230 o) 5

L]
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L]
231 35 1 ELEV 1623
32 & 1.3 1.30
213 BE 162.5 170.0
24 5 0 33 T 105 M0 115 20 M5 280 1S
235 80 350.0
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]
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240 BA 0.0156
241 P 1.0
2 PC0.000 0.003 0.006 0.008 0.011 0.014 0.017 0.019 0.022 0.025
243 BC 0.0289 0.032 0.035 0,038 0.042 0.045 0.048 0.052 0.055 0.060
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47 BCO0.735 0754 0.2 0.7BE 0,799 B0 0.820  0.828 0,835 D.B43
248 PC 0.850 0.858 0.865 0.873 0.880 O0.BES 0.8A0 0.894 0.33% 0.803
248 BC 0907 0.912 0516 0.821  0.925  0.92% 093 0.938  0.943  0.5847
150 BC 0.952 0.955 0.958 0961 0964 0.557 0970 0.973 0.976 0.379
251 BC 0.982 0.985 0.988 0.881 0.984  0.55T L.ooC
252 18 0 n ]
15 Eﬁ 0.40
&
L]
254 X OFFSTE
235 v} 5
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L]
L]
L)
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L]
57 FR  DEV-1
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267 BC 0.850 0.BS8 0.865 O.B73 0.8B0 0.885 0.B89 O0.B94 0.BSE 0,903
268 B 0507 0.512 0.916 0.521 0,925 0.929 0.3 0.B3E 0.M3 0047
263 BC 0.952. 0.955 0.958 0.961 0.96d 0,967 0,570 0.573 0476 0.97%
70 P 0.982 0.985 0.9B8 0.591 0.904 0.997 1.000
m L& q m £
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L
73 KR 34TE
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75 HC i i
L
L
L
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1 : priT)
4 21,17 TR
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176 ! BN
192 : : BIN)
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Tttt rirdtdi i eadeiipitedidinindnt AR TR bR TR AR R R R AR
+ ' " '
+  FLOOD EYDROGRAFH PACEAGE (HEC-1) ° b U.5. ARMY CORPE OF ERGINEERS '
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DEVELOPED CONTTTICRE
BT BLE  IATE (03-13-04, MODIFIED BT PIF 4/10/06

610 QUTFUT CONTROL VARIABLES
IPENT (| FPRINT COMTROL
IFLOT & FLOT CONTROL
Q5CAL 0. FIDROGRAPE FLOT BCALE
i EYDROGRAFH TIME DATA
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IMTE 10BN 4 STARTING DATE
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ENGLISH THITS
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JF MULTI-PLAN OPTION
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7.80

48 B8 RO BER ORE ERD CEW TEU PRD URR UEE RRE RRE REE A0F REE ARF REE B0E REE dkd kEd bk bkd sed ddR dhd bRE RER GRE RER RER BER
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dndkE kR kA EEE
3 50 OUTPUT CCNTROL VARIABLES
TPRNT S FRINT CONTROL
IPLOT § PLOT CONTROL
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IFRNT 5 FRINT CONTROL
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’ TeDe ¢
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IFLOT
QECAL

§ PLOT CORTROL
0, FYDROGRAFE PLOT GCALE
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Wik ktd

e wwd
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106 R
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IFHENT 5 FHINT CONTROL
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wEd GRS REE BEE REE bEE RER EER BEF TER fed mEd HEE B GEE BRE 000 RRE NER REE BRd BEE R 2RE BEE BEE PR D90 0wl aEd

TR tERERIANY
1 T
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t t
TR TT IR

OUTFUT CONTROL VARIABLEE

IFRNT § FRINT CONTROL
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trbdtebEtbiate

QUTFUT CORTROL VARIABLES
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IFLOT 5 PLOT CONTROL
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phd EE R bR wdE HEE R REd dkE #Ed dbd kR Wil ded bbd FEE wiE Rk kg kb bdd bk REE bRk AR BEE VAW EY b B

windditinteded

1 4
% BENE ¢
# i

BREIERRRRRRAEE

QUTETE CONTROL VARIABLES
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IeLoT 5 PLOT CONTROL
QSCAL 9. FYDROGRAPE PLOT SCALE
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QECAL 0. HYDRDGRAPE PLOT GCALE
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FRRERRRR R
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LSS RS RN E R 2]

QUTPUT CONTROL VARTARLEQ

IFRNT 5 FPRINT CONTROL
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QECAL . BYDROGRAPE FLOT SCALE
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trERERREEEREE
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IPLOT 5 PLOT CONTROL
QECAL . BEYDROGRAFE FLOT SCALE
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LERR RN AR LR
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IFRNT 5 FHINT CONTROL
IFLOT 5 FLOT CONTROL
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218 ®D QUTEUT CONTROL VARIABLES
IPRKT 5 FRINT CONTROL
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ITENT 5 FRINT CONTROL
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IPLOT 5 PLOT CONTROL
QECAL 0. BEYDROGRAFE PLOT SCALE
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FEAK FLOW AND STAGE |END-OP-PERIOD) STRBMARY POR MULTIPLE PLAN-FATIO BOONOMIC COMPUTATIONS
FLOW5 IN CUBIC FEET PER SECOND, AREA IN BQUARE WILES
TIME T PEAR IN BOURE

BATIOS APPLIED TO PRECIPITATION

QPFERATION STATION ARER  PLAN BATIO I
T.80
HIDROGHAFE AT
§ BANS A2 1 FLOW il
TIHE 12,50
ROUTED TO
B BONTT A2 1 FLOW 11,
T 13,50
tt DERR STAGES IN FEED *#
1 &maeE 171.83
TINE 13.50
HYDROGRAPE AT
+ Bak4 A3 1 PLOW .
TIHE 12.75
i COMBINED AT
+ PITEA 04 1 FLOW il,
TIME 13.00
ROUTED 70
+ PODE it 1 FLW 10,
THE 15,50
*+ PEAY STAGES IN FEET **
1 5TAME 172.05
TIME 15.50
HYDROGRAPH AT
i BSKT M5 1 FLOW Bl.
TINE 1:.95
2 COMBINED AT
+ TEDE A0 1 FLOW Ed.
TIME 12.75
HOUTED 20
+ POMTS A 1 FLOW 35,
TIVE 13.75
t¢ PEAR, STAGES IN FEET ##
1 5TAGE 168.73
TIME 13.75
HIDROGRAPE AT
+ B3NG A1 1 FLOW 12,
TIHE 12.50
ROUTED T0
i RTES it 1 FLOW 11,
TINE 13.25
HYDROGRAPE AT
¥ (FrsT L35 1 FLOW .
e 13.50
HYDROGRAPE AT
+ BENE 03 1 FLOW 0.
TINE 12,25
{ COMEINED AT
+ BOBES A% 1 FLOMW 326,
TIME 13.50
BOUTED 0
b PONTS A48 1 FLW FEFN
TINE 14.50

t+ PEAR STAGES IN FEET '+
P.E.C.
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HIDROGRAFHE AT
i COMBINED AT

ROUTED 10

HYDROGRAPE AT
HYDROGRAFE AT

ROUTED TO

1 COMBINED AT

ROUTED TO

ROGITED T

EYDROGRAFH AT

2 COMBINED AT
HYDROGRAFE AT

1 COMBIKED AT

ROUTED TO

10704

BakZ

PONTL

1PDle3

QFFSTE

23T

PONTS

o3l

51

i

A3

03

.56

J56

.56

02

-1

6

4

.54

1 BTME 168.71
TINE 14.50

1 Figw iT.
TINE 12,59

1 FLwW 136,
TIME 14.50

1 TFLW 14,
IE 15.50

*+ PEAR ETAGES IN FEET **

1 ETAGE 168.52
TIE 15.50

1 TFLW 13,
ThE 12.50

1 FLOW i,
TIME 12.50

1 FLW i1,
TIHE 12,75

** PEAK STAGES IN FEET **

1 ETAGE 170.78
TIHE 12,75

1 FuW 7.
TINE 12.50

1 FLM 67,
T 12.75

** PEAR STAGES IN FEET #¢

1 5TAGE 168,25
TIE 12,75

1 FLOW F11
TIME 13.00

¥* PEAR 3TAZES IN FEET **

1 = 166,86
TIME 13.00

1 FLOW iT,
TINE 13.25

1 FLOW 274,
TINE 13.00

1 FLOW 184,
TINE 12.00

1 FLW {11.
TIE 12.00

1 FLW 21,
TIME 12.50

 PEAR STAGES TN FEET 4

1 ETAGE 163,97
TIME 12,50

P.E.C.
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Storm Frequency in Years

) 10 5 25 10 5 2 . || .. Inches
| 5 3.7 . 2.8 -
a3 25 .
.43 f3.4j}3

Pawnee 6.6 6.0 5.2
Phillips ™| 6.0 5.5 4.8

Pottawatomie | 7.5 6.6 -5.9

Pratt - |7.2 -6.4 5.6 4.0 3.0

31 2.3 -,

o

Rawlins . |5.5.. 5.0 4.3

we sl
-~

8
6 K
Reno < (7.4 6.6° 5.8-5.0 ‘4.2 3.2
: 6 g
8

Republic ~ - | 6.8 6.0 5.4 3.9 2.9

41 3.0 .
d 43 33

Rice - 1; [7.3 6.4 5.6
Riley . - |7.4 | 6.5 5.8
- A 5.4 2.5 ;is
336 2.7
3.7 - 2.8
4.1. 3.1

Rooks™ .:. |60 5.7 49
Rush . .. |6.5 5.9 5.0 °
Russell ~ .. |6.7 5.9 5.2
Saline”  |7.3 - 6.8 5.3

Scott &' |5.7. 5.3 4.5 "3.2- “2:4 o
4.5 3.5) )
3.5 2.6
4.5 3.5
“3.2 2.4
50 2.2

sedgwick . [7.8 7.0 6.1
Seward _ |6.0 5.7 4.8

Shawnee ° 7.8 6.8 6.1
Sheridan 2ls7 5.3 4.5
Sherman - [5.3 4.8 42
Smith . 6.3 .57 5.0

3.5 2.6
4.0 2.9 .
3.2 2.4
Stevens: 5.0 5.5 4.7 4.1 3.4 2.5

R

Stafford ¢ '|7.1 6.2 5.5

w A s W w ot alnfw-se s s w0 A s W s 0 s s
. . ‘e . . 3 . . . . . . . A.. .

@ NN BB W N Ww| o v &

Stanton " . |5.6 5.2 4.5

Sumner _— élo 7.1 6.2 4 4.6‘ 3.6 1

EFM Notice KS-3, 2-4-78
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April 15, 1986

- ATTACHMENT A
DRAINAGE CRITERIA MANUAL

RAINFALL INTENSITY TABLE FOR SEDGWICK COUNTY, KANSAS

The following tabu1§tion‘contains rainfall intensity in inches
per hour as derived from ESSA Weather Bureau Technical Paper
40 Modified to NWS Hydro-35, 1977 During First Hour-

)
DURATIOH RETURN PERIODS OF
IN MINUTES " 1-YR 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
5 1=4.18 5.57 6.53 7.41 8.52 ‘9,48 10.32
6. 3.99 5.32 6.25 7.0y 8.16 9.09 9.89
1.. 3.8 5.09 5.99 6.81 7.84 ~B.14 9.50
8 3.66 4.89 5.75 6.55 7.55 8.42 9,75
9 3.52 4.70 5.54 6.31 7.28 8.13 8.83
10 - 3.39 4.52 5.34 6.09 7.04 7.86 8.54
N 3.27 4.36 5.16 5.89 6.81 7.61 8.27
12 3.18 4.2) 4.99 5.7 6.60 7.38" 8.02
13 3.05 4.08 4.84 5.53 6.41 L 1a7 7.79
14 2.96 3.95 4.69 5.37 6.23 6.97 7.57
15 2.87 3.83. 4.56 5,22 6.06 6.78 7.37
16 2.78 3.72 4.43. 5.08 5.90 6.60 T3z
17 2.7 3.61 4.31 4.95 5.75 6.44 7.00
18 2.63 3.51 4.20 4.83 5.61 6.29 6.84
19 2.56- 3.42 4.10 4.7 5.47 6.14 6.68
20 2.50 3.33 4.00 4.60 5.35 6.00 6.53
21 2.44 3.25 3.90 4.50 5.23 5.87 6.39
22 2.38 3.17 3.8 4.40 5.12 5.75 6.26
23 2.32 3.10 3.73 4.3 5.01 5.63 6.13
24 2.27 3.03 3.65 4.22 4.9) 5.52 6.01
25 2.22 2.96 3.57 4.13 4.81 5.4} 5.90
26 2.20 2.90 3.50 4.05 4.72 5.31 5.79
27 2.16 2.84 3.43 3.98 4.63 5.21 5.69
28 2.14 2.78 3.37 3.90 4.55 5.12 5.59
29 2.1 2.72 3.30 3.83 4.47 5.03 5.49
30 2.08 2.67 3.24 3.76 4.39 4.94 5.40
3] 2.05 2.62 3.19 3.70 4.32 4.86 5.32
32 - 2.02 2.57 3.10 3.63 4.25 4.79 5.22
33 1.99 2.52 3.05 3.57 4.18 4.71 5.14
34 1.96 2.48 3.01 3.5 4.11 4.63 '5.07
35 1.93 2.44 2.98 3.46 4.05 4.56 5.00
36 1.91 2.39 2.93 3.41 3.99 4.50 4.93
37 1.89 2.35 2.88 3.36 3.93 4.43 4.86
38 1.87 2.32 2.84 3.3 3.87 4.37 4.79
39 1.85 2.28 2.80 3.26 3.82 4.31 4,73
40 1.83 2.24 2.76 3.22 3.76 4.25 4.66
4] 1.81 2.2 2.72 3.17 3.N 4.19 4.60
42 1.79 2.18 2.68 3.13 3.66 4.13 4.54
43 1.77 2.14 2.64 3.09 3.61 4.08 4.49
44 1.75 2.1 2.61 3.05 3.57 4.03 4.43
45 1.73 2.08 2.57 3.0 3.52 3.98 4,38



ATTACHMENT A CONTINUED

Page 2

DURATION RETURN PERIODS OF

IN MINUTES 1-YR 2-YR 5-YR 10-YR 25-YR 50-YR
46 1.70 2.05 2.54 2.97 3.48 3.93
47 1.67 2.02 2.50 2.93 3.44 3.88
48 1.66 2.00 2.47 2.90 3.39 3.84
49 1.64 1.97 2.44 2.86 - 3.35 3.79
50 - 1.61 1.95 2.41 2.83 3.32 3.75
51 1.59 1.92 2.38 2.79 3.28 3.1
52 1.56 1.89 2.35 2.76 3.24 3.67
53 1.54 1.86 2.33 2.73 3.20 3.63
54 1.52 1.84 2.30 2.70 a7 . 3.59
55 1.50 1.81 2.27 2.67 314 T35
56 1.47 1.79 2.25 2.64 3.10 3.5
57 1.45 1.76 2.22 2.61 3.07 . 3.48
58 1.43 1.74 2.20 2.59 3.04 3.44
59 1.42 1.72 2.18 2.56 3.01 3.4 ~
60 1.40 1.69 2.15 2.53 2.98 3.37
61 1.38 1.67 2.13: 2.51 2.95 3.34
62 1.36 1.65 2.1 2.48 2.92 3.3
63 1.34 1.63 2.09 2.46 2.89 3.28
64 1.33 1.61 2.07 2.44 2.86- 3.25
65 1.3V 1.59 2.05 2.41 2.84 3.22-
66 1.30 1.57 2.03 " 2.39 2.81 3.19
67 1.28 1.56 2.01. 2.37 2.79 3.16
68 1.26 1.54 1.99 2.35 2.76 3.13
69 1.25 1.52 1.97 2.33 2.74 3.10
70 1.24 1.50 1.95 2.31 2.Nn -3.08
A 1.22 1.49 1.93 2.28 2.69 3.05
72 1.21 1.47 1.92 2.26 2.67 3.02
73 1.20 1.46 -1.90 2.25 2.64 3.00
74 1.18 1.44 1.88 2.23 2.63 2.98
75 1.17 1.43 1.86 2.21 2.61 2.95
76 1.16 1.41 1.85 2.19 - 2.58 2.93
77 1.15 1.40: '1.83 2.17 2.55 2.90
78 1.13 1.38 1.82 2.15 2.53 2.88
79 1.12 1.37 1.80 2.14 2.50 2.86
80 1.1 1.36 1.79 2.12 2.48 2.84
81 1.10 1.34 1.77 2.10 2.46 2.82
82 1.09 1.33 1.76 2.08 2.43 2.79
83 1.08 1.32 1.74 2.06 2.41 2,76
84 1.07 1.31 1.73 2.04 2.39 2.74
85 1.06 1.30 1.72 2.02 2.37 2.N
86 1.05 1.28 1.70 2.00 2.34 2.69
87 1.04 1.27 1.69 1.99 2.32 2.66
88 1.03 1.26 1.68 1.97 2.30 2.64
89 1.02 1.25 1.68 1.95 2.28 2.62
S0 1.01 1.24 1.66 1.93 2.26 2.59
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ATTACHMENT A CONTINUED

Page 3

DURATION RETURN PERIODS OF

IN MINUTES 1-YR -YR 5-YR 10-YR 25-YR 50-vo 100-YR
91 1.00 1.23 1.65 1.92 2.24 2.57 2.86
92 1.00 1.22 1.63 1.90 2.22 2.55 2.83
93 0.99 1.2 1.62 1.89 2.20 2.53 2.81
94 0.98 1.20 1.61 1.87 2.19 2.51 2.79
95 0.97 1.19 1.59 1.85 2.17 2.49 2.76
86 0.96 1.18 1.58 1.84 2.15 -2.46 2.74
97 0.96 1.17 1.57 1.82 2.13 2.44 2.72
98 0.95 1.16 1.56 1.81 .12 . 2.42 2.70
99 0.94 1.15 1.54 1.80 2.10 2.41 2.67
100 0.93 1.14 1.583 1.78 2.08 2.39 2.65
101 0.93 7113 1.52 1.77 2.07 " 2.39 2.65
102 0.92 1.13 1.51 1.75 2.05 2.35 2.61
103 0.9 1.12 1.50 1.74 2.04 2.33 2.59
104 0.90 101 1.49 1.73 2.02 2.31 2.57
105 0.90 1.10 1.47 1.72 2.01 2.30 2.55
106 0.89 1.09 1.46 1.70 1.99 2.28 2.54
107 0.88 1.09 1.45 1.69 1.98 2.26 2.52
108 0.88 1.08 1.44 1.68 1.96 2.25 2.50
109 0.87 1.07 1.43 1.67 1.95 2.23 2.48
110 0.87 1.06 .42 1.65 1.93 - 2.21 2.46
111 0.86 1.06 1.4] 1.64 1.92 2.20 2.45
112 0.85 1.05 1.40 1.63 1.91 2.18 2.43
113 0.85 1.04 1.39 1.62 1.89 2.17 2.41,
114 0.84 1.03 1.38 1.61 1.88 2.15 2.40
115 0.84 1.03 1.37 1.60 1.87 2.14 2.38
116 0.83 1.02 1.36 1.59 1.86 2.12 2.36
117 0.82 1.01 1.36 1.58 1.84 2.1 2.35
118 0.82 1.01 1.35 1.57 1.83 2.09 2.33
119 0.81 1.00 1.34 1.56 1.82 2.08 2.32
120 0.81 0.99 1.33 1.55 1.81 2.07 2.30

DURATION RETURN PFRTANG nF

IN HOURS 1-YR 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
2 0.8 0.99 1.33 1.55 1.8 2.07 2.30
3 0.59 0.72 0.97 1.13 1.32 1.51 1.68
4 0.47 0.58 0.78 0.91 1.06 1.21 1.35
5 0.40 0.49 0.66 0.77 0.89 1.02 1.14
6 0.35 0.42 0.57 0.67 0.78 0.89 0.99
8 0.28 0.34 0.46 0.53 0.62 0.71 0.79
10 0.23 0.29 0.39 0.45 0.52 0.60 0.67
12 0.20 0.25 0.33 0.39 0.45 0.52 0.58
18 0.15 0.18 0.24 0.28 -0.33 0.38 0.42
24 0.12 0.15 0.20 0.23 0.27 0.31 0.34



ATTACHMENT 8
DRAINAGE CRITERIA MANUAL

INCREMENTAL INFILTRATION VALUES IN INCHES

Time SCS Hydrologic Soil Group

Minutes** A B [ 0
5 .33 .26 .19 .12
10 .25 17 .09 .04
15 .18 11 .05 .02
20 .13 .07 - .03 .02
25 .10 .05 03=~: —=:,02
30 .08 .05 03 .02
35 .08 .05 .03 .02
40 .08 .05 .03 .02
45 .08 .05 .03 . .02
50 .08 .05 - .03 .02
55 .08 .05 - .03 - .02
60 .08 .05 .03 .02
65 .08 .05 .03 .02
70 .08 .05 .03 .02
75 .08 .05 .03 .02
80 .08 .05 .03 .02
85 .08 .05 .03 .02
90 .08 .05 .03 .02
95 .08 .05 .03 .02
100 .08 .05 .03 .02
105 .08 .05 .03 .02
10 .08 .05 .03 .02
115 .08 .05 .03 .02
120 .08 .05 .03 .02

**Time at end of the time increment

NOTE: VYalues for 125 minutes and additional 5 minute 1ncrements shall
be the same as those shown for 120 minutes.



ATTACHHENT C

DRAINAGE CITERIA MANUAL

DEPRESSION STORAGE LOSSES

‘ Total Loss
Surface Type -(Inches)
Impervious:
Paved Areas 0.1
Flat Roofs. 0.1
Sloped Roofs 0.05
Pervious:
Lawns and Grass 0.3
Wooded Areas and Open Fields 0.4




ATTACHMENT

DETERMINATION OF DIMENSIONLESS
WATEKRSHED CONVEYANCE FACTOR (9)

g=0 +08
3] . ; Classification
e - Extensive channel imprbVemeht,and storm sewer.system, c]osed. ‘
e conduit channel system
G.? R ‘ Moderate channel improvement and storm sewer system.
0.8 " Some channel improvement and storm sewers, mainly ;'Eleaning
S and enlargement of existing channel. - '
' 0.9? S Little channel improvemeni: and storm sewers.
1.9"77 4 Natural channel conditions.
% [ 61a§s1ficatfon
0.0 : " No channel vegetation.
. I A Light channel vegetation. -
0.2 ) Moderate channel vegetation, 5
0.3 Heavy channel vegetétion.




EXHIBIT NO. 1
SOIL LEGEND

HYDROLOGIC
SYMBOL GROUP NAME
Aa B Albion-Shellabarger sandy loams, 1 to 4 percent slopes
Ab B Albion and Shellabarger sandy loans 7 to 15 percent slopes
Ba c Blanket silt loam, O to 1 percent s]opes
Bb c Blanket silt loan, 1 to 3 percent s]opes
Ca B Canadian fine sand_y loan .
Cb B Canadian-Waldeck fine sandy loams
Cc D Carwile fine sandy loam
Cd B Clark-Ost clay loams, 1 to 4 percent slopes
Ce c Clime silty clay, 3 to 6 percent slopes
Ea B Elandco silt loam
Eb B Elandco silt loam, occasionally flooded
Ec B Elandco silt 1oam, frequently flooded
Fa B Farnum loam, O to 1 percent slopes ) .
Fb B Farnum loam, 1 to 3 percent slopes e
Fc B Farnum loam, sandy substratum, 0 to 1 percent s]opes
Ga D Goessel sﬂty clay, 0 to 1 percent slopes
Gb D Goessel silty clay, 1 to 2 percent slopes
1a D Irwin silty clay loam, 1 to 3 percent slopes -
Ib D Irwin silty clay loam, 3 to 6 percént slopes
Ic D Irwin silty clay loam, 2 to 6 percent slopes, eroded
La C Lesho loam
Lb A Lincoln soils
Ma B Milan loam, 1 to 3 percent slopes
Mb B Milan form, 3 to 6 percent slopes -
Mc B Milan clay loam, 2 to 6 percent slopes, eroded
Na B Naron fine sandy loam.
Oc D Owens clay loam, 1 to 3 percent slopes
Od D Owens-Rock outcrop complex, 3 to 10 percent s] opes
Pa Pits
Pb D Plevna fine sandy loam
Pc A Pratt loamy fine sand, undulat'ang
Pd A Pratt-Tivoli complex, rolling
Ra D Renfrow silty clay loam, 1 to 3 percent slopes
Rb D Renfrow silty clay loam, 3 to 6 percent slopes
Rc D Renfrow-Owens clay 'Ioams 1 to 4 percent slopes
Rd D Rosehill silty clay, 1 to 3 percent slopes
Sa B Shellabarger sandy loam, 1 to 3 percent slopes
Sb B Shellabarger sandy ’Ioam, 3 to 6 percent slopes
Sc B Shellabarger sandy loam, 3 to 6 percent s]opes eroded
Ta D Tabler silty clay loam
L) D Tabler-Drummond complex
Ua B Urban land-Canadian complex
Ub B Urban land-Elandco complex
Uc B Urban land-Farnum complex, 0 to 3 percent slopes
Ud D Urban 1and-Irwin complex, 1 to 3 percent slopes
Ue D Urban land-Tabler complex
Ya B Vanoss silt loam, 0 to 1 percent slopes
Yb B Vanoss silt loam, 1 to 3 percent slopes
Ve 8 Vanoss silt loam, 3 to & percent slopes
vd B Vanoss silt loam, 3 to 6 percent slopes, eroded
Ve D Yernon sandy loam, 1 to 3 percent slopes
Yf D Vernon sandy loam, 3 to 6 percent 1opes
Wa C- Waldeck sandy loam
Wb D Waurika silt loam



KANSAS

SEDGWICK COUNTY,

| 2 2as oon FEET

irz

it Esil
3%,&&_ il
S

j@ays

fupoy]




SHEET NUMBER 24

Z 250 000 FEET

EW




W
* 1 ‘11 P“:‘- Nt 1
=0 m
Y
s,

/

> */jl/ o S;

gy v

1.-"-- w— o

31y

.

ool Lo
100 FEET 1833 R.2W., Rmiw

:ed, and published by the Geological Survey
n with State of Kansas agencies

S and USC&GS

Inage in part compiled trom aerial photographs
55. Topography by planetable surveys 1939

tion. 1927 North American datum

d bage~qn Kansas coordinate system, south 2one
T -angverse Mercator grid ticks,

; we

25 area {n which only landmark buildings are shown

[ fines indicate selected fence and field lines where
on aerial photographs. This information Is unchecked

predicted North American Datum 1983
tion lines 28 meters east as shown by
cks

UTM GRID AND 1982 MAGNETIC NORTH

sl Tous 54 |

DECLINATION AT CENTER OF SHEET

CONTOUR |
NATIONAL GEODETIC

THIS MAP COMPLIES WITH N

FOR SALE BY U.S.GEOLOGICAL SURVEY, DEN
AND STATE GEOLOGICAL S

A FOLDER DESCRIBING TOPOGRAPHIC N




T, UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

e b A L ; y K35 | MAIZE 1.8 ME ]
1 o

2




100 yr 6 hr

Page 1 of 1
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ATTACHMENT D

DRAINAGE CRITERIA

(3 pages)

RECOMMENDED RUNOFF COEFFICIENTS FOR RATIONAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDRUGRAPH METHOD -

Land Use or

Surface Characteristics

1

2.

Business:
‘Downtown Areas
Neighborhood Areas

Residential:

Single Family (Soil Group D)
1/8 Acre - ,
1/4 Acre :

1/3 Acre

. 1/2 Acre
3/4 Acre
1 Acre

Multi-Family- (Soil Group D)

V Multi-Unit (detached}
Multi-Unit (attached)
Apartments

Single Family (Soil Group C)

1/8 Acre
1/4 Acre
1/3 Acre
1/2 Acre
3/4 Acre
1 Acre

Multi-Family (Soil Group C)

Multi-Unit (detached)
Multi-Unit (attached)
Apartments

Single-Family (Soil Group B)

1/8 Acre
1/4 Acre

- 1/3 Acre

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

‘Multi-Family (Seil Group B)

Multi-Unit (detached)
Multi-Unit (attached)
Apartments

Percent

Imgervious

95
70

50

25
22
20

60
65
75

Frequency.

4 5 10 100
0.84 0.85 0.87 0.9
0.68 0.69 0.73 0.80
0.57 0.61 ~T0TeE 0.79
0.50 0.54 0.62 0.76
0.46 0.50 0.59 0.73
0.42 0.48 0.56 0.72
0.42 0.46 _ 0.55° 0.71
0.41 0.45 0.54 0.7
0.62 0.66 0.72 0.82
0.64 0.68 0.73 0.83
0.70 0.73 0.79 0.86
0.55 0.58 0.64 0.73
0.48 0.5 0.57 0.68
0.43 0.46 0.53 0.65
0.40 0.43 0.50 0.63
0.39 0.42 0.49 0.62
0.37 0.40 0.48 0.61
0.60 0.63 0.69 0.77
0.63 0.66 0.71 0.79
0.68 0.72 0.77 0.83
0.52 0.54 0.59 0.67
0.44 0.46 0.52 0.61
0.39 0.4 0.47 0.57
0.36 0.38 0.44 0.54
0.34 0.36 0.42 0.52
0.33 0.35 0.40 0.51
0.58 0.60 0.65 0.72
0.61 0.64 0.68 0.75
0.67 0.70 0.74 0.80



™~ Land Use or
.ace Characteristics

Single Family (Soil Group A)

1/8 Acre

Perceént
Imgervious

1/4 Acre 38
1/3 Acre 30.
1/2 Acre 25
3/4 Acre 22
1 Acre 20
Multi-Family (Soil Group A)
Multi-Unit (detached) 60
Multi-Unit (attached) 65
Apartments 75
3. Industrial:
Light Areas 70
Heavy Areas 80
4 Playgrounds: 15
5. Schools: a0
6. Railroad Yard Areas: 30
N
Undeveloped Urban Areas:
Offsite Flow Analysis 45
(when land use not defined)
8. Streets:
Paved 99
Gravel 00
9. Drive, Parking Lots and Walks:. 96
10. Roofs: 90
11. Urban Lawn Areas (See Note No. 1 below):

Soil Group A
Slope less than 1%
Slope 1% to 4%
Slope more than 4%

Soil Group B
"~ Slope less than 1%
Slope 1% to 4%
Slope more than 4%

Soil Group C
Stope less than 1%
Slope 1% to 4%
Slope more than 4%

-00
00
00

00
00
00

00
00
00

Frequency

< 5 10 100
0.47 0.50 0.54 0.60
0.3y 0.4 0.45. 0.52
0.33 0.35 0.39 0.47
0.30 0.3 0.35 0.44
0.28 0.29 0.33, 0.42
0.26 0.28 0.32 0.40
0.55 0.57 0.61 0.67
0.58 0.60 0.64 0.70
0.65 0.68 0.72 0.77
0.68 0.69 o7 0.80
0.74 0.76 0.79 0.84
0.33 0.35 0.42 0.55
0.49 0.51 0.56 0.66
0.43 0.45 0.50 0.62
0.52 0.54 0.59 0.68
0.87 0.88 0.90 0.93
0.24 0.26 0.33 0.48
0.87 0.87 0.88 0.89
0.80 0.85 0.90 0.93
0.08 0.09 0.13 0.23
0.12 0.13 0.17 0.27
0.16 0.17 0.21 0.31
0.16 0.18 0.24 0.37
0.20 0.22 0.28 0.41
0.24 0.26 0.32 0.45
0.24 0.27 0.35 0.51
0.26 0.29 0.37 0.53
0.28 0.3 0.39 0.8%



- Land Use or Percent Frequency
ace Characteristics Impervious Z S 10 100
Soil Group D
Slope less than 1% 00 0.28 0.33 0.43 0.63
Slope 1% to 4% o0 0.30 0.35 0.45 0.65
Slope more than 4% 00 0.32 0.37 0.47 0.67

Note No. 1: Coefficients shown in the above table are for pervious open space
areas with thick turf .which includes pervious areas in parks and cemeteries.
Coefficients shown above must be increased 0.02 for use with agricultural
pasture. areas. Coefficients shown above must be reduced by 0.04 for use with
agricultural cultivated areas. "Group A soils are well-drained, coarse textured
sands with high infiltration rates. Group B soils.are moderately well-drained,
moderately coarse textured soils with moderate infiltration rates. 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 slow infiltration rates. e T

GENERAL NOTE: These Rational Formula Coefficients may not be valid .,f.dr basins
320 acres or larger. . 4 I .




ATTACHMENT E

DRAINAGE CRITERIA

AVERAGE OVERLAND FLOW VELOCITY FOR USE WITH URBANIZED AREAS

VELOCITY IN FEET/SECOND FOR

SLOPES IN PERCENT

SHOWN

20.0 -

Surface Type o.1- 0.2 (0,3 |0.4 0,5 |0.6 [0.7 |0.8B |0.9 1.0 2.0 |3.0 | 4.0 |5.0 |6.0 |7.0 (8.0 ]9.0 10.0

: . '
Forest with Heavy Ground ‘ o S ! e : it
Litter or Meadow 1 0.03 {0.04 | 0.06 | 0.07 | 0.08 | 0.09 0.10. 0.1t} 0412 0.13-]0.16 }0.21 | 0,28 0,33 | 0.39 | 0.46 | 0.53 [ 0.60 | 0.72 | 1.40
Fallow or Minimum TIllage 1 i F 4 : ' ;
Cultlvation 0.06 [0.08 |0.10 10,12} 0.13|0.14]0.16 | 0,17} 0,18 ] 0.19 0.29 /0,40 0,51 |0.66 | 0.78 | 0,91 | 1.05] 1,20 | |.44 | 2,10
Short Grass Pasture B et EE '
or Lawns 0.09 [0.13|0.15 { 0,18} 0.20 0.21 | 0.23]0.25] 0.26 | 0.28 |0.45 | 0.60] 0.77 [ 0.96 | 1.17 | 1.33}1.50|1.68 | 1.98 | 3.20
Almost Bare Ground 0.16 |0.22 [0.28 [0.31 | 0.35 | 0.38 | 0.41 [ 0.44 | 0,46 { 0.49 | 0.70 | 0.85 | 1,05 | 1.26 | 1.50 | 1.75 | 2,03 | 2.32 | 2.79 | 4.40
Grassed Waterway 0.35 | 0,48 | 0.58 | 0,67 | 0.77 | 0.84 | 0,91 | 0.98 1,050 1.1201.54 | 1.82] 2,10} 2.38 | 2.78]3.20 | 3.66 | 4.14 [ 4.%6 | 7.00
Paved Areas (Sheet Flow) or : - . .
Shallow Gutter Flow 0.44 10,62 10,77 10,91 | 1.05 | 1,12 1.19|1.26 .33 ] 1.40 |2.00 g.SS 3,20 3,83 |4.41 |5.04./5.70|6.00 | 6.20 | 9.00

1 S,
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