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1.0 INTRODUCTION

This study covers a small portion of the floodplain of the East Branch Gypsum
Creek lying in the east one-half of Section 17, T27S, R2E of the Sixth
Principal Meridian, Sedgwick County, Kansas. The study has been performed to
establish the minimum floodway width and Tocation for the platting of Cross
Creek, an addition to Wichita, Sedgwick County, Kansas.

This property was previously studied as presented in the report prepared by
' .Mid-Kansas Engineering Consultants (M.K.E.C.) for the Lakepoint Development.
- The current study was necessary (1) to extend the study further upstream and

(2) to reflect the intent to maintain the stream valley in a more natural
condition in its final developed state.

2.0 AREA STUDIED

"The area studied 1ies within the corporate limits of the City of Wichita,

Kansas, and is to be platted as Cross Creek. The tract is bounded by
residential subdivisions on the south, and west, and by undeveloped land to
the north, and by Beech Aircraft property on the east.

- The flooding source studied in this report is the East Branch Gypsum Creek

from its north crossing of Gatewood Street north to the west Tine of Webb Road.

3.0 ENGINEERING METHODS

3.1 Hydrology
The estimate of the 100-year flood discharge for the East Branch
Gypsum Creek was established as 2000 cfs. This figure was taken from
a previous report prepared by Mid-Kansas Engineering Consultants for
the Lakepoint Development. The contributing area for the basin at a
" point 800 feet north of Central Avenue is 2.18 square miles.

3.2 Hydraulic Analyses
A. Cross-section information.

Data used in this study was taken from a 1"=100' topographic
map using a two foot contour interval. This map was produced
from aerial photographs taken June 28, 1985, and was prepared
by Miles Air Photo and Survey, Manhattan, Kansas, with ground
control by Professional Engineering Consultants, Wichita.
Based on measurements made in the field, the stream channel
proper was modeled as a twenty-foot flat bottom channel, two
feet deep having nearly vertical banks.

Construction plans for the 5-10'x4' reinforced concrete
beneath Gatewood Street also provided information.

B. Roughness Coefficients

The following values for Manning's roughness coefficient "n"

were used: :

0.035 - Lake sections (channel)

0.040 - Landscaped area adjacent to lake or channel. Brush
and small trees are to be cleared. Scattered large
trees will remain. A1l areas are to be mowed, as
they will be in backyards.

Page 1 of 3
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4.2

4.3

. .0,070 - Natural channel section, which presently contains
large trees within the channel.

C. Computation Method

. Water surface profiles were computed using the computer

~ program "HEC-2, Water Surface Profiles," as developed by the
Corps of Engineers, U.S. Army. :
The starting water-surface elevation for each profile was
established analyzing the flow through the 5-10'x4' RCB
culvert using the FHWA's Hydraulic Design Series #5,
"Hydraulic Design of the Highway Culverts."
A1l elevations in this report are based on City of Wichita
Datum, _ :
The results of this study are valid only in the case of
unobstructed flows, with floodplain conditions similar to
those assumed in the report.

HYDRAULIC RESULTS

Floodway Limits

After several trials, the final computation models four profiles.
The first is for the natural condition, the second and third are for
encroached conditions using the equal conveyance reduction principle
with targets of zero and one foot of rise, respectively, and the
fourth being for encroached conditions with floodway 1imits fixed.

For the fourth profile, the floodway limits established by the third
profile were used with the exception of Section 43.5. A slight

adjustment to the south was required at this location to provide more
buildable Tot area on the north side. '

The platted floodway limits will be as wide or wider as those
computed by HEC-2.

Floodplain Limits

Floodplain Timits were not delineated, as they are not a platting
requirement. Minimum pad elevations for each lot abutting the East
Branch Gypsum Creek were established as two feet above the natural
stream profile elevations for the 100-year storm, which provides one
foot of freeboard above the encroached condition.

Other Notes

The natural channel upstream from Station 57.1 is severely
restricted. Man-made channel improvements will be required in this
reach. This improved channel was modeled as a twenty foot flat
bottom trapezoidal channel having 4:1 side slopes and an improved
Manning's n of 0.040. The right-of-way requirements are estimated to
be 140 feet wide as shown in Figure A.

It should be noted that under existing conditions, flows on
the order of 2000 cfs would overtop Webb Road due to
inadequate culvert capacity.

Page 2 of 3
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T1 CROSS CREEK HYDRAULIC STUDY PEC PROJ. NO. 36-87424-4

T2 NATURAL CONDITIONS; 100-YR. Q=2000 CFS; SET FLOODWAY LIMITS; BLOCK 2

T3 EAST BRANCH GYPSUM CREEK W/ CHIMP MWB 11-17-87

Jl -10 2 0 0 0 0 0 0 167.20

J2 1 -1 ‘ 0

J3 110 150 200

NC 0.04 0.04 0.035

QT 4 2000 2000 2000 2000

ET 0.4 10.4 9.1 915 1075
X1 37.55 10 915 1075 10 10 10 :

GR170.00 735 168.00 785 166.00 860 164.00 900 162.10 915
GR158.10 931 158.10 . 1059 162.10 1075 164.00 1125 170.00 1150
ET 0.4 10.4 9.1 835 1100
X1 39.6 13 835 1100 200 200 200

GR170.00 750 168.00 805 166.00 820 164.00 835 162.10 855
GR158.10 871 158.10 936 162.10 950 164.00 1100 166.00 1250
GR166.00 1250 166.00 1304 170.00 1320

NC 0.070

ET 0.4 10.4 . 9.1 990 1175
X1 40.8 9 989 1011 215 195 210

X4 3 162.00 990 162.00 1010 164.00 1011

GR170.00 955 168.00 970 166.00 980 164.00 989 164.00 1115
GR164.00 1235 166.00 1300 166.00 1304 170.00 1320

ET 9.1 10.4 9.1 900 1120
X1 43.5 12 989 1011 170 170 170

GR170.00 855 168.00 870 166.00 885 164.00 900 164.00 989
GR162.00 990 162.00 1010 164.00 1011 164.00 1180 166.00 1235
GR166.00 1274 170.00 1290

ET 0.4 10.4 9.1 835 1025
X1l 46.0 11 989 1011 250 250 250

GR170.00 740 168.00 760 166.00 775 164.00 800 164.00 989
GR162.00 990 162.00 1010 164.00 1011 166.00 1035 166.00 1174
GR170.00 1190

ET 0.4 10.4 9.1 990 1115
X1 46.75 12 989 1011 70 70 70

GR170.00 935 168.00 950 - 166.00 965 164.00 980 164.00 989
GR162.00 990 162.00 1010 164.00 1011 164.00 1030 166.00 1120
GR166.00 1264 170.00 1280

ET 0.4 10.4 9.1 : 970 1070
X1 48.8 9 970 990 210 200 205

X4 2 162.00 971 162.00 989

GR170.00 900 168.00 915 166.00 955 164.00 970 164.00 990
GR166.00 1100 168.00 1240 170.00 1275 172.00 1360

ET 0.4 10.4 9.1 985 1070
X1l 51.1 11 989 1011 235 225 230

GR170.00 900 168.00 935 166.00 970 166.00 989 164.00 990

GR164.00 1010 166.00 1011 166.00 1070 168.00 1130 170.00 1160
GR172.00 1250 :

ET 0.4 10.4 9.1 990 1095
X1 52.5 11 989 1011 140 140 140
GR170.00 880 168.00 960 166.00 985 166.00 989 164.00 990

GR164.00 1010 166.00 1011 166.00 1100 168.00 1150 170.00 1165
GR172.00 1180

ET 0.4 10.4 9.1 975 1035
X1 54.75 8 989 1011 210 210 210
X4 3 164.00 990 164.00 1010 166.00 989

P.E.C.
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Cross Creek Hydraulic Study : 11-17-1987 PAGE 3
GR170.00 940 168.00 950 .166.00 1011 166.00 1025 168.00 1055
GR170.00 1065 172.00 1075 174.00 1100
ET 0.4 10.4 9.1 ' 970 1105
X1 57.1 6 970 1000 - 235 235 235
GR170.00 970 168.00 980 166.00 1000 168.00 1185 170.00 1200

GR176.00 1225
NC 0.040 0.040 0.040

ET , 0.4 10.4 9.1 965 1035
X1 58.35 7 "~ 965 1035 125 125 125

X4 3 168.0 1040.0 168.0 1080.0 174.0 1100.0

GR172.00 955 170.00 965 168.00 975 168.00 1035 170.00 1050
GR176.00 1140 180.0 1225 '

ET 0.4 10.4 9.1 975 1055
X1 60.0 9 975 1050 155 155 155

GR 174.0 935 172.00 970 170.00 975 168.00 985 168.00 1005
GR170.00 1050 168.00 1060 168.00 1080 177.00 1115

EJ ‘

Tl CROSS CREEK HYDRAULIC STUDY PEC PROJ. NO. 36-87424-4

T2 F/W ENCR.-0’; 100-YR. Q=2000 CFS; SET FLOODWAY LIMITS; BLOCK 2

T3 EAST BRANCH GYPSUM CREEK W/ CHIMP MWB 11-17-87

Jl -10 3 0 - 0 0 0 0 0 167.20

J2 2 -1 0 '

Tl : CROSS CREEK HYDRAULIC STUDY PEC PROJ. NO. 36-87424-4

T2 F/W ENCR.-1’; 100-YR. Q=2000 CFS; SET FLOODWAY LIMITS; BLOCK 2

T3 EAST BRANCH GYPSUM CREEK W/ CHIMP MWB 11-17-87

Jl -10 4 0 0 0 0 0 0 167.20

J2 3 -1 0

Tl CROSS CREEK HYDRAULIC STUDY PEC PROJ. NO. 36-87424-4

T2 SET F/W ENCR. STA’S.; 100-YR. 2000 CFS; SET FLOODWAY LIMITS; BLOCK 2

T3 EAST BRANCH GYPSUM CREEK W/ CHIMP MWB 11-17-87

Jl -10 5 0 0 -0 0 0 0 167.20

J2 15 -1 0
*%* BLANK CARD ** :

** BLANK CARD **

** BLANK CARD **

ER

P.E.C.
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B Cross Creek Hydraulic Study 11-17-1987 PAGE
U SUMMARY OF ERRORS

T1 CROSS CREEK HYDRAULIC STUDY PEC PROJ. NO. 36-87424-4

T2 NATURAL CONDITIONS; 100-YR. Q=2000 CFS; SET FLOODWAY LIMITS; BLOCK 2
U T3 EAST BRANCH GYPSUM CREEK W/ CHIMP MWB 11-17-87

T1 CROSS CREEK HYDRAULIC STUDY PEC PROJ. NO. 36-87424-4

T2 F/W ENCR.-0’; 100-YR. Q=2000 CFS; SET FLOODWAY LIMITS; BLOCK 2
D T3 EAST BRANCH GYPSUM CREEK W/ CHIMP MWB 11-17-87

T1 CROSS CREEK HYDRAULIC STUDY PEC PROJ. NO. 36-87424-4

T2 F/W ENCR.-1’; 100-YR. Q=2000 CFS; SET FLOODWAY LIMITS; BLOCK 2
D T3 EAST BRANCH GYPSUM CREEK W/ CHIMP MWB 11-17-87

T1 CROSS CREEK HYDRAULIC STUDY PEC PROJ. NO. 36-87424-4

T2 SET F/W ENCR. STA’S.; 100-YR. 0=2000 CFS; SET FLOODWAY LIMITS; BLOCK 2
D T3 EAST BRANCH GYPSUM CREEK W/ CHIMP MWB 11-17-87
D P.E.C.
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KRRXKKKRIKAKKARKIRIIRRRA XXX AR KA KRR RARARRRRRAKRAKRAE RAkXXIRRRRRXRRRRRRR AKX RRRRAERRA AR R L AL
* WATER SURFACE PROFILES - * * 7.5, ARMY CORPS OF ENGINEERS *
* VERSION OF NOVEMBER 1976 % ' * THE RYDROLOGIC ENGINEERING CENTER *
* JPDATED MAY 1984 ' x * §09.SECOND STREET, SUITE D t
*  IBM-PC-YT VERSION AUGUST 1985 * ¥ DAVIS, CALIFORNIA 95616 %
* RUN DATE 11-17-87 TDME 20:20:02 £ *(916) 440-2105 (FTS) 448-2105  *
AARXKRKXKRRARARKARRIRRRRA XXX KRARRARRA A KRR RRR KRR KRR L RRRXXARXXXRARARRRARRAKARRARRRRRIR ARk RS

X DG 0.0.0:0.0.0.Q0D 4:0.6.4.4 XX
X XX X X X X
X XX X X
D.4:0.0.0.0.0.004.0.0.4 X h0.0.0. 0. QR 4.6.0.0.4
X X X X X

! X X X X X X
X DD 0.0.6:0:0:0.Q0D ¢0.0.0.4 X000

P.E.C.



Cross Creek Hydraulic Study . 11-17-1987 PAGE.

11-17-81  20:20:03 | | MGE 1

THIS RUN EXECUTED 11-17-87
REERXKKRRKRERARRRRRRRKRRRKRRRRARARARKRRRLRRRARRRR ,
HEC2 RELFASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02, 03, 04,05, 06
MODIFICATION - 50,51,52,53,54,55,56

. IBM-PC-XT VERSION AUGUST 1985
AEXXKRAXKRRKRRREKXXRRRARRRKIKKRRAARARRRARARAALKK KR

1 CROSS CREER EYDRAULIC STUDY PEC PROJ. NO. 36-87424-4

T2 NATURAL CONDITIONS; 100-YR. 0=2000 CFS; SET FLOODWAY LIMITS; BLOCK 2

3 EAST BRANCH GYPSUM CREER @/ CHIMP MWB 11-17-87

J1 ICEECK INQ NIWV IDIR STRT METRIC  HVINS 0 WSEL 1]
-10. .2 0. 0. .000000 .00 .0 0. 167.200 .000

J2 NPROF IPLOT PREVS XSECV XSECE N ALLDC IBH CENIM ITRACE

1.000 000 -1.000 .000 .000 .000 .000 .000 .000 .000
J3 VARIABLE CODES FOR SUMMARY PRINTOUT
110.000  150.000  200.000 .000 .000 .00 - 000 .000 .000 .000

P.E.C.
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1-17-87  20:20:03
SECNO  DEPTE  CWSEL
0 QLOB  (CH
TIME VLOB VCH
SLOPE  XLOBL  XICH
*PROF 1
*SECNO 37.550
31,55 9.10 167.20
2000, 86, 1765
00 .49 1,27
00000 0. io.
*SECNO 39.600
39.600 9.2 167.22
2000, 19, 1775.
05 50 117
000075 200 200.
*SECNO 40.800
10.80 521 167.21
2000 35, 176,
08 150 1.5
000706 215, 2id.
*SECNO 43.500
13,5 532 167.3
2000 5%, 151,
a1 L5 il
000483 170, 170
*SECNO 46.000
46,00 5.45 167.45
2000, 1283, 178,
14 2,06 1.5
000619 250.  250.
*SECNO 46.750
16,75 5.45 161.45
2000, 248, 333,
15 329 2.8
10,

.002174 10.

Cross Creek Hydrahlic Study

CRIWS  WSEIK
QROB ALOB
VROB XNL
XLOBR  ITRIAL
.00 167.20
149, 177,
.65 .040
10. 0
.00 .00
206. 39,
.51 .040
200. 0
.00 .00
1789, 24,
2.06 .040
195. 2
.00 .00
1258, 33,
1.69 .040
170. 2
.00 .00
340. 721,
1.29 .040
250. 2
.00 .00
1419, 76.
2.85 040
10. 2

EG
ACE
XNCE
e

161.22
1392,
.035

167.23
1513,
.035

167.27

167.37
118,
.070

167.50
118,
.070

167.58
118.
.070

0

B
AROB
R
ICONT

.02

229,

040

.02
400,
.040

.06
810,
.040

HL
VOL
RN
CORAR

.00
0.
.000
.00
01
9,
.000
.00
.03
.000
.00
.10
.000
.00
14
.000
.00
.07

.000
.00

11-17-1987 PAGE

PAGE 2

OLOSS  BANK ELEV
TWA  LEFT/RIGAT
EIMIN SSTA
TOPWID ENDST

.00 162.10

0. 162.10
158.10  815.00
323.33 1138.33

.00 164.00
2. 164.00
158.10 810.92
497.92 1308.84

.00 164.00

4, 164,00
162.00 973.97
334.86 1308.83

.00 164.00
5. 164.00
162.00 875.07
404.22 1279.30

.00 164.00
8.  164.00
162.00 764.14
415.65 1179.79

.00 164.00

8.  164.00
162.00 954.15
315.64 1269.79

P.E.C.
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Cross Creek Hydraulic Study 11-17-1987 PAGE
1-17-87  20:20:03 PGE 3
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG i\ HL OLOSS  BANK ELEV
0 QLOB ocH QROB ALOB ACH AROB VOL TWA  LEFT/RIGHT

TIME VLOB Ve VROB NL XNCE R WIN EIMIN SSTA
SLOPE  XLOBL  XICH XIOBR  ITRIAL IDC ICONT  CORAR  TOPWID ENDST

*SECNO 48.800
48.80 5.89  167.89 .00 .00 168.04 .15 A7 .00 164.00
2000. 225. 364, 1411, 19. 1186, 443, 31, 10.  164.00
17 2.84 3.14 3.18 040 .070 040 .000 162.00 917.17
.002459 210. 205. 200. 2 0 0 .00 315.25 1232.42

*SECNO 51.100
51,10 4,55 168.55 .00 .00 168.86 Al .82 .00 166.00
2000, 461. 397, 1142, 105. 98, 246, 3. 11.  166.00
A8 49 4,05  4.64 .040 070 .040 000 164.00 925.36
.005710 235, 230. 225. 2 0 0 .00 212,91 1138.27

*SECNO 52.500
52,50  5.17 169.17 .00 .00 169.35 .18 .49 .00 166.00
2000. 248. 317, 143, 94, 112. 396, 35. 12, 166.00
A3 2,63 284 362 .040 070 .040 .000 164.00 913.16
.002361 140. 140. 140. 2 0 0 00 245.62 1158.78

*SECNO 54.750 :
54,75 5.64 169.64 .00 .00 170.11 .46 .16 .00 166.00
2000, 593, 595. 812, 110, 122, 137. 38. 13, 166.00
.20 5.39 4.87 5.92 .040 .070 .040 .000 164.00 941.76

.006158 210. 210. 210. 2 0 0 .00 121.47 1063.24
*SECNO 57.100
3280 CROSS SECTION 57.10 EXTENDED .50 FEET
57.10 4.50  170.50 .00 .00 170.62 .12 .51 .00 170.00
2000, 0. 118, 1882, 0. 85, 671, 41, 14, 166.00
.23 .00 1.39 2.80 .040 070 .040 .000 166.00 970.00
.001105 235. 235, 235. 2 0 0 .00 232,09 1202.09

*SECNO 58.350
3301 BV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

P.E.C.
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Cross Creek Hydraulic Study

11-17-87 20:20:03

SECNO  DEPTH  CWSEL  CRIWS
0 QLOB QCE QROB
IIME VLOB VCH VROB
SLOPE  XLOBL  XICR XLOBR

3720 CRITICAL DEPTH ASSUMED
58.38 2,54 170.54 170.54
2000, 1. 1435, 564.
.23 1.98 8.53 6.61
.016471 125. 125. 125.

*SECNO 60.000

3301 BV CHANGED MORE THAN HVINS
60,00 417 112.17 .00
2000. 13, 1260. 126,

.24 2.20 4.89 4,88
.003360 155, 155, 155.

WSELK
ALOB
XNL

“ITRIAL

.00

.040
20

.00
6.
.040
3

EG
ACH
XNCE
e

171.55
168.
.040

11

172.54
258,
040

0

V'S
AROB
R
ICONT

1.00
85.
.040
0

HL
VOL
WIN
CORAR

.35
42,
.000
.00

.99

.000
.00

11-17-1987 PAGE.

PAGE 4

OLOSS  BANK ELEV
TWA  LEFT/RIGET
EIMIN SSTA

TOPRID ENDST

.00 170.00
14, - 168.00
168.00 962.28
126.20 1088.48

.00 170.00

15, 170.00
168.00  967.06
129.15 1096.21

P.E.C.
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Cross Creek Hydraulic Study 11-17-1987 PAGE.

11-17-87 20:20:03 _ PAGE 5

TEIS RUN EXECUTED 11-17-87
kkkkkthhkkkkkkkkkkkkhhhhkkkhkkkkthhkhkdkhkkkkkxkkkkkk N
HEC? RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02, 03, 04,05, 06
MODIFICATION - 50,51, 52,53, 54,55, 56

IBM-PC-XT VERSION AUGUST 1985
FRERERREEERRRREXRRLLERRERRRRERRAREARRRRK R IR IAK

m CROSS CREEK HYDRAULIC STUDY PEC PROJ. NO. 36-87424-4
Y] F/W ENCR.-0'; 100-YR. 0=2000 CFS; SET FLOODWAY LIMITS; BLOCK 2

pi] EAST BRANCH GYPSUM CREEK %/ CHIMP MWB 11-17-87
Jl ICHECK  INQ NINV IDIR STRT METRIC  EVINS 0 WSEL FQ
-10. 3. 0. 0. .000000 .00 R 0. 167.200 .000

J2 NPROF IPLOT PREVS XSECV ~  XSECH Y ALLDC IR CHNIM ITRACE
2.000 .000.  -1.000 .000 .000 .000 .000 .000 .000 .000

P.E.C.
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Cross Creek Hydraulic Study 11-17-1987
11-17-87  20:20:03 PAGE
SECNO DEPTH  CWSEL  CRIWS  WSELK  EG B 0LOSS  BANK ELEV
Q QLOB OCH QROB ALOB ACH AROB V0L TWA  LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH R WIN EIMIN SSTA
SLOPE  XLOBL  XICB XLOBR  ITRIAL IDC ICONT  CORAR  TOPWID ENDST
*PROF 2
+SECNO 37.550 .
3.5 9.10 167,20 .00 167.20 167.22 .02 .00 .00 162.10
2000, 8. 1765, 149,  177. 13%2. 229 0. 0. 162,10
00 49 1,21 - .65 040 035 040  .000 158.10 815.00
000050 10, 10. - 10, 0 0 0 .00 323.33 1138.33
*SECNO 39. 600
2800 NAT 1= 2304.96 WSEL=  167.22 ENC Ql= 2304.96 WSEL=  167.22 RATIO= 0000
NAT Q1= 2309, RATIOS L0B,CH,ROB= .0097 .8871 .1032 WSEL=  161.22
3470 ENCROACHMENT STATIONS= 819.5  1302.1 TYPE= 4 TARGET= .002
39.60 - 9.2 167.22 .00 16122 16.23 .02 .01 .00 164.00
2000, 18, 1777. 205, 34, 1513, 395 9, 2. 164.00
05 54 1,17 5% 040 .035  .040  .000 158.10 819.49
000075 200, 200. 200 0 0 0 .00 482.58 1302.07
*SECNO 40.800
£0.80 521 167.21 .00 16721 16727 .06 .03 .00 164.00
2000. 35, 176, 1789, 24, 113,  889. 15, 4 164,00
.08 1,50 1.5 2,06 .040 .00 .040  .000. 162.00 973.97
000706 215, 210.  195. 0 0 0 .00 334.86 1308.83
*SECNO 43.500
3470 ENCROACHMENT STATIONS=  900.0  1120.0 TYPE= 1 TARGET=  220.000
43,5  5.31 161,31 .00 167.32 167.42 .11 .15 .00 164.00
2000. 794, 229, 977, 295, 115, 361, 19, 5. 164.00
A0 270 1.9 271 040 .00 .040  .000 162.00 900.00
001120 170. 170, 170, 2 0 0 .00 220.00 1120.00
*SECNO 46. 000
46.00  5.56 16756 .00 167.45 167.61 .05 .19 .00 164.00
2000. 1472, 173. 3%, 75, 120 282, 24, 7. 164.00
A4 198 144 126 040 .00 .040  .000 162.00 763.33
.000548  250.  250. 250 2 0 0 .00 416.89 1180.22

P.E.C.

PAGE.

6
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Cross Creek Hydraulic Study 11-17-1987
11-17-87  20:20:03 PAGE 7
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG i\ HL, 0L0SS  BANK ELEV
Q QLOB OCH QROB ALOB ACH AROB VOL TWA  LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCE XNR WIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT  CORAR  TOPWID ENDST
*SECNO 46.750 ‘
46.75 5.5 161,55 .00 167.45 167.67 .12 .06 .00 164.00
2000, 247, 319, 1434, 79, 120 526 26, 7. 164.00
Q40311 266 273 040 070 .040  .000 162.00 953.34
001876 70. 0. 0. 2 0 0 .00 316.88 1270.22
*SECNO 48.800 :
48.80 595 167.95 .00 167.89 168.09 .14 .42 .00 164.00
2000, 221, 357, 14le, 82, 117, 457, 29 9. 164.00
16 276 3.05 3,10 040 070  .040  .000 162.00 916.04
002288 210. 205, 200. 2 0 0 .00 320.31 123.35
*SECNO 51.100
51.10 4.5 168.56 .00 168.55 168.87 .31 .78 .00 166.00
2000. 462,  39%. 1142, 106, 98, 247, 3.  10.  166.00
A7 43 403 462 040 070 .040  .000 164.00 925.19
005634 235, 230. 225 2 0 0 .00 213.21 1138.41
*SECNO 52.500 '
- 2800 NAT Q1= 411,56 WSEL=  169.17 ENC Ql= 411,56 WSEL= 169,17 RATIO= 0000
NAT Ol= 412, RATIOS LOB,CH,ROB= .1240 .1587 .7173 WSEL=  169.17
3470 ENCROACHMENT STATIONS= 935.0  1155.3 TYPE= 4 TARGET= .000
5.5 517 169.17 .00 169.17 169.35 .18 .49 .00 166.00
2000. 248, 317, 143, 89, 112, 395, 34, 11,  166.00
A9 2,80 2,84 3,63 .040 070 . .040  .000 164.00 934.97
002357 140. 140, 140 2 0 0 .00 220.38 1155.35
*SECNO 54.750
5475  5.65 169.65 .00 169.64 17011 .47 .76 .00 166.00
2000, 592, 596, 812, 110, 122, 137, 36,  12.  166.00
20 539 488 593 .040 .070  .040  .000 164.00 941.78
006184 210.  210.  210. 0 0 0 .00 121.43 1063.22
*SECNO 57.100
2600 NAT Ql= 601,61 WSEL=  170.50 ENC Ql=  601.61 WSEL=  170.50 RATIO= 0000
NAT Q1=  602. RATIOS LOB,CH,ROB= .0000 .0591 .9409 WSEL=  170.50
P.E.C.

PAGE

7
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Cross Creek Hydraulic Study 11-17-1987 PAGE
11-17-87  20:20:03 PAGE 8
SECNO - DEPTH  (WSEL  (RIFS  WSELK EG .\ HL 0LOSS  BANK ELEV
0 QLOB ocE QROB ALOB ACH AROB VOL TWA  LEFT/RIGHT

TIME VLOB VCE VROB XL ANCH R WIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL 1IDC ICONT  CORAR  TOPWID ENDST

3280 CROSS SECTION  57.10 EXTENDED .50 FEET

3470 ENCROACHMENT STATIONS= 970.0  1200.0 TYPE= 4 TARGEI= .000
51.10 4.51 170.51 .00 170.50 170,63 12 .51 .00 170.00
2000, 0. 116.  1884. 0 85 671, 39, 13, 166.00

.22 00 1.3 2.81 .00 .070  .040  .000 166.00 970.00
001109 235, 235, 235, 0 0 0 .00 230.00 1200.00

*SECNO 58.350
3301 BV CHANGED MORE THAN EVINS

7185 MINIMIM SPECIFIC ENERGY
3720 CRITICAL DEPTA ASSUMED
58.35 2,54 170.54 170.54 170.54 171.55 1.00 .35 .00 170.00
2000. 1. 143, 564, 1, 168. 85. 41, 13, 168.00
.23 1.98 8.54 6.61 .040 040 .040 .000 168.00 962.28
.016478 125. 125. 125. 19 11 0 .00 126.20 1088.48

*SECNO 60.000

3301 BV CHANGED MORE THAN BVINS
60,00 417 12.17 .00 17217 172,54 37 .99 .00 170.00
2000. 13, 1260, 726. 258, . 149, 42. 4. 170.00

6.
.23 2.20 4.89 4.88 .040 .040 040 .000 168.00 967.08
.003364 155. 155. 155. 0 0 0 .00 129.12 1096.20

P.E.C.
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Cross Creek Hydraulic Study . 11-17-1987 PAGE.

11-17-87 20:20:03 PAGE 9

THIS RON EXECUTED 11-17-87
IhAAAKIKKRRIXRRR KR RKR KR RRRR XK XX RA KK KRR KKK AKX
EEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03, 04,05, 06
MODIFICATION - 50,51, 52,53, 54, 55, 56

IBM-PC-XT VERSION AUGUST 1985
AREXAKRRAERKRREKRRRRRRRRRRRARKKRRRRARRRAKRAARKR KRR

Tl CROSS CREEK HYDRAULIC STUDY PEC PROJ. NO. 36-87424-4

T2 F/W ENCR.-1"; 100-YR. 0=2000 CES; SET FLOODWAY LIMITS; BLOCK 2

3 EAST BRANCH GYPSUM CREEK ¥/ CHIMP MWB 11-17-87

J1 ICEECK INQ NINV IDIR STRT METRIC ~ HVINS 0 RSEL FQ
-10. 4. 0. 0. .000000 .00 0 0. 167.200 .000

_J2 NPROF IPLOT PREVS XSECV XSECE N ALLDC 1B CHNIM ITRACE

3.000 .000  -1.000 .000 .000 .000 .000 .000 .000 .000

P.E.C.
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Cross Creek Hydraulic Study 11-17-1987 PAGE.

11-17-87 20:20:03 - PAGE - 10
SECNO  DEPTH  CWSEL  CRIRS  WSEIK  EG :\'f HL OLOSS  BANK ELEV
0 QLOB ocH QROB ALOB ACH AROB VoL TWA  LEFT/RIGHT

TIME VLOB VCE VROB XNL XNCH XNR WIN EIMIN SSTA
SLOPE  XLOBL  XICH XIOBR  ITRIAL IDC = ICONT CORAR  TOPWID ENDST

*PROF 3
*SECNO 37.550

2800 NAT Q1= 2821.37 WSEL=  167.20 ENC Ql= 2985.01 WSEL= 168.20 RATIO= -.0580
NAT Q1= 3518. RATIOS LOB,CH,ROB= .0643 .8484 .0873 WSEL=  168.20

3470 ENCROACHMENT STATIONS= 915.0  1075.0 TYPE= 4 TARGET= .152
37.55 9.10 167.20 00 167.20 167.23 .03 .00 .00 162.10
2000, 0.  2000. 0. 0. 1392, 0. 0. 0. 162.10
.00 .00 1.44 .00 .040 035 .040 .000 158.10 915.00
.000070 10. 10. 10. 0 0 0 .00 160.00 1075.00

*SECNO 39.600
2800 MAT Q1= 2304.96 WSEL=  167.22 ENC Q1= 2680.51 WSEL=  168.22 RATIO= -.1629
NAT Q1= 3197. RATIOS LOB,CH,ROB= .0146 .8385 .1469 WSEL=  168.22

3470 ENCROACHMENT STATIONS= 835.0  1100.0 TYPE= 4 TARGET= .161
39.60 9.12 161.22 00 167.22 167.25 .03 .02 .00 164.00
2000. 0. 2000. 0. 0. 1514, 0. 1. 1. 164.00
.04 .00 1.32 .00 .040 .035 .040 .000 158.10 835.00
.000098 200.  200. 200. 1 0 0 .00 265.00 1100.00

*SECNO 40.800
2800 NAT Q1= 752.76 WSEL=  167.21 ENC Ql= 752,76 WSEL=" 168.21 RATIO= .0000
NAT Q1= 1207. RATIOS LOB,CH,ROB= .0232 .0737 .9031 WSEL=  168.21

3470 ENCROACEMENT STATIONS= 989.0  1176.7 TYPE= 4 TARGET= .376
40.80 5.14 167.14 .00 167.21 167.30 .16 .05 .00 164.00
2000. 0. 254, 1746, 0. 111, 520. 12. 2. 164,00
.06 .00 2.29 3.36 .040 .070 .040 .000 162.00 989.00
.001821 215. 210. 195. 2 0 0 .00 187.67 1176.67

*SECNO 43.500
2800 NAT Q1= 910.01 WSEL=  167.32 ENC Q1=  910.01 WSEL=  168.32 RATIO= .0000
NAT Q1= 1456. RATIOS LOB,CH,ROB= .2948 .0631 .6421 WSEL=  168.32

3470 ENCROACHMENT STATIONS= 949.9  1168.2 TYPE= 4 TARGET= 375
43,50 5.43. 167.43 .00 167.32 167.53 .10 .23 .00 164.00
2000, 340. 225, 1435, 134, 117. 542. 15. . 164,00
.08 2.54 1.92 2,65 .040 070 040 .000  162.00 949.89
.001011 170. 170. 170. 2 0 0 .00 219.35 1169.24

(%)

P.E.C.

10
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Cross Creek Hydraulic Study 11-17-1987 PAGE.

11-17-87 20:20:03 PAGE 11

SECNO DEPTH CWSEL  CRIWS  WSELK EG L\ HL OLOSS  BANK ELEV
0 “QLOB OCH QROB ALOB ACH AROB VOL THA  LEFT/RIGHT
TIME VLB VCH VROB L XNCH R WIN EIMIN SSTA

SLOPE  XLOBL  XICH XLOBR  ITRIAL IDC ICONT  CORAR  TOPWID ENDST

*SECNO 46.000 ’
2800 NAT Ql=-  803.88 WSEL=  167.45 ENC Q1=  803.88 WSEL=  168.45 RATIO= .0000
NAT Q1= 1327. RATIOS LOB,CH,ROB= .6991 0715 .2294 WSEL=  168.45

3470 ENCROACEMENT STATIONS=  836.7  1025.1 TYPE= 4 TARGET= .39
46.00 5.67 167.67 .00 167.45 167.79 12 217 .00 164.00
2000,  1639. 257, 103. 559, 123, 4. 19, 4. 164.00
.10 2.93 2,10 2.3 .040 070 .040 000 162.00 836.71
001134 250. 250. 250. 2 0 0 .00 188.42 1025.13

*SECNO 46.750
2800 NAT Q1=  428.94 WSEL=  167.45 ENC Ql=  428.94 WSEL=  168.45 RATIO= .0000
NAT Q1= 780. RATIOS LOB,CH,ROB= .1208 .1217 .7575 WSEL=  168.45

3470 ENCROACHMENT STATIONS= 989.0  1114.7 TYPE= 4 TARGET= .450
46.75 5.56 167.56 .00 167.45 167.94 .39 .15 .00 164.00
2000. 0. 481.  1819. 0. 120. 289, 20. 4. 164.00
11 .00 4,00 5.25 .040 070 .040 .000 162.00 989.00
.005095 10. 10. 10. 2 0 0 .00 125.67 1114.67

*SECNO 48.800
2800 NAT Q1=  403.36 WSEL=  167.89 ENC Q1=  403.36 WSEL=  168.89 RATIO= .0000
NAT Q1= 738. RATIOS LOB,CH,ROB= .1313 .1297 .73%0 WSEL=  168.89

3470 ENCROACHMENT STATIONS= 970.0  1069.1 TYPE= 4 TARGET= 453
48.80 6.43 168.43 .00 167.89 168.81 .38 .86 .00 164.00
2000, 0. 457, 1543, 0. 127, 293, 22, 5. 164.00
Ry .00 3.61 5.26 040 070 .040 .000 162.00 970.00
.003671 210. 205. 200. 2 0 0 .00 99.14 1069.14

*SECNO 51.100
2800 NAT Q1=  264.68 WSEL=  168.55 ENC Ql=  264.68 WSEL=  169.55 RATIC= .0000
NAT Q1= 493. RATIOS LOB,CH,ROB= .2570 .1493 .5937 WSEL=  169.55

3470 ENCROACHMENT STATIONS= 983.7  1071.4 TYPE= 4 TARGET= .463
51.10 5.31 169.31 .00 168.55 169.91 .60 1.11 .00 166.00
2000, 86. 565.  1349. 17, 115, 200. 2, 5. 166.00
.13 4,93 4.9 6.74 .040 070 040 .000 164.00 983.74
.006823 235. 230. 225. 2 0o 0 .00 87.64 1071.38

P.E.C.

11
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Cross Creek Hydraulic Study 11-17-1987 PAGE
11-17-87  20:20:03 , PAGE 12
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG i\ HL QLOSS  BANK ELEV
0 QLOB ocH QROB ALOB ACH AROB VoL TWA  LEFT/RIGHT

TIME VLOB [¥:} VROB XNL XNCH R WIN EIMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IBC ICONT  CORAR  TOPWID ENDST

*SECNO 52.500 .
2800 NAT Q1= 411.56 WSEL=  169.17 ENC Ql= 411,56 WSEL=  170.17 RATIO= 0000
NAT Ql= ~ 608. RATIOS LOB,CH,ROB= 1692 .1263 .7045 WSEL=  170.17

3280 CROSS SECTION  52.50 EXTENDED .16 FEET

3470 ENCROACEMENT STATIONS= 989.0  1094.4 TYPE= 4 TARGET= 410
52.50 6.16 170.16 .00 169.17  170.45 .29 .54 .00 166.00
2000. 0. 394, 1606, 0 133, 347, 25, 6.  166.00

14 000 2,95 483 040 070 .040 000 164.00 989.00
.002483  140. 140. 140 2 0 0 .00 105.36 1094.36

*SECNO 54.750

2800 NAT 0i= .254.86 WSEL=  169.64 ENC Ql= 254,86 WSEL=  170.64 RATIO= 0000
NAT Q1= 405. RATIOS LOB,CH,ROB= .3286 .2467 .4247 WSEL=  170.64

3280 CROSS SECTION 54.75 EXTENDED .57 FEET

3470 ENCROACHMENT STATIONS= 973.0  1033.2 TYPE= 4 TARGET= 370
54.75 6.57 170.57 .00 169.64 171.26 .69 .80 .00 166.00
2000, 453, 798, 749, 67. 143, 99, 27, . 166.00
.15 6.80 5.60 7.55 .040 070 .040 .000 164.00 972.97
.006635 210. 210. 210. 2 0 0 L0 60.26 1033.23

*SECNO 57.100

2800 NAT Q1= 601.61 WSEL=  170.50 ENC Q1=  601.61 WSEL=  171.50 RATIO= .0000
NAT Q1= 928, RATIOS LOB,CH,ROB= .0000 .0620 .9380 WSEL=  171.50

3280 CROSS SECTION 57.10 EXTENDED 1.59 FEET

o

3301 EV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS= 970.0  1105.4 TYPE= 4 TARGET= .352
51.10 5.59 171.59 .00 170.50 171,76 A7 .51 .00 170.00
2000. 0. 182,  1818. 0. 118, 529, 29, 6.  166.00
17 .00 1.54 3.4 .040 070 .040 000 166.00  970.00
.001051 235, 235, 235, 2 0 0 .00 135.42 1105.42

P.E.C

12
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Cross Creek Hydraulic Study 11-17-1987
11-17-87  20:20:03 PAGE 13
SECNO  DEPTE  CWSEL  CRINS  WSELK EG v HL OLOSS  BANK ELEV
0 QLOB ocH QROB ALOB ACH AROB VOL TWA  LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR RIN EIMIN SSTA
SLOPE  XIOBL  XICH XLOBR  ITRIAL IDC ICONT CORAR  TOPWID ENDST
*SECNO 58, 350
2000 NAT Q1= . 155.83 WSEL=  170.54 ENC Ql=  199.72 WSEL= 171,54 RATIO= -.2816
NAT Q1= 298. RATIOS 10B,CE,ROB= .0062 .6700 .3239 WSEL=  171.54
3301 HV CHANGED MORE THAN EVINS
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PRORABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONS= 965.0  1035.0 TYPE= 4 TARGET= .330
58.35 3.07 171.07 171.07 170.54 172.55 1.48 ! .00 170.00
2000 0.  2000. 0. 0. 205, 0. 31 7. 168.00
A7 .00 9.5 .00 .040 040  .040  .000 168.00 965.00
017826 125 125, 125, 20 11 0 .00 70.00 1035.00
*SECNO 60. 000
2800 KAT Ql= 345,03 WSEL=  172.17 BNC Q1= 345.03 WSEL= 173,17 RATIO= 0000
WAT Q1= 532. RATIOS LOB,CR,ROB= .0179 .6253 .3568 WSEL=  173.17
3301 AV CHANGED MORE THAN EVINS
3470 ENCROACHMENT STATIONS= 975.0  1055.5 TYPE= 4 TARGET= .351
60.00 511 17311 .00 17217 173.64 .52 1.09 .00 170.00
2000, 0. 1926 4, 0. 38 2. 7. 170.00
A8 .00 5.8 366  .040  .040  .040  .000 168.00 975.00
003117 185, 185, 1SS, 2 0 0 .00 80.52 1055.52
P.E.C.

PAGE.
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11-17-87 20:20:03 PAGE 14

THIS RON EXECOUTED 11-17-87
AXRERKRERAARRRRERRARARRRARREAARARRARRRRARKARRARR AR
BEC2 RELFASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,0203, 04,05,06
MODIFICATION - 50,51,52,53,54,55,56

IBM~PC-XT VERSION AUGUST 1985
ARRKKRRRRRARKEXRARRARRRXRAIREXRERRRARERKARARR AR AR

T CROSS CREEK HYDRAULIC STUDY PEC PROJ. NO. 36-87424-4

T2 SET F/W ENCR. STA'S.; 100-YR. 0=2000 CFS; SET FLOODWAY LIMITS; BLOCK 2

3 EAST BRANCH GYPSUM CREEK W/ CHIMP MWB 11-17-87

Jl ICHECK INQ NINWV IDIR STRT METRIC  HVINS 0 WSEL FQ
-10. 5. 0. 0. .000000 .00 0 0. 167.200 .000

J2 NPROF IPIOT PREVS YSECV XSECH EN ALLDC IBW CHNIM ITRACE

15.000 000 -1.000 .000 .000 .000 .000 .000 .000 .000

P.E.C

J
J
J
I
J
J
J
I
J
J
J
i}
]
]
i
]
]
J
]

Cross Creek Hydraulic Study 11-17-1987 PAGE.
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Cross Creek Hydraulic Study 11-17-1987 PAGE. 15
11-17-87  20:20:03 PAGE 15
SECNO  DEPTH  (WSEL CRIWS  WSEIR EG i\ HL OLOSS  BANK ELEV

0 QLOB QCE QROB ALOB ACH AROB VOL TWA  LEFT/RIGET
TIME VL.0B VCH VROB L XNCE R WIN EIMIN SSTA
SLOPE  XLOBL  XICH XLOBR  ITRIAL IDC ICONT  CORAR  TOPRID ENDST
*PROF 4
*SECNO 37.550

3470 ENCROACEMENT STATIONS=  915.0  1075.0 TYPE= 1 TARGET= 160.000
37.55 9.10 167.20 .00 167.20 167.23 .03 .00 .00 162.10

2000, 0. 2000. 0. 0. 1392, 0. 0. 0. 100000.00
.00 000 1.4 .00 .040 .035 .040 .000 158.10  915.00
.000070 10. 10. 10. 0 0 0 .00 160.00 1075.00
*SECNO 39.600
3470 ENCROACEMENT STATIONS= 835.0  1100.0 TYPE= 1 TARGET= 265.000
39,60 9.12 167.22 00 167.22  167.25 .03 .02 .00 164.00
2000. 0. 2000. 0. 0. 1514, 0. 1. 1. 100000.00
.04 .00 1.32 .00 .040 .035 .040 .000 158.10 835.00
.000038  200. 200. 200. 0 0 0 .00 265.00 1100.00

*SECNO 40.800

3470 ENCROACEMENT STATIONS= 990.0  1175.0 TYPE= 1 TARGET= 185.000
40.80 5.13  167.13 .00 167.21 167.30 17 .05 .00100000. 00

2000, 0. 244, 1756. 0. 107, 514, 12. 2. 164,00
.06 .00 2.29 3.4 040 070 040 .000 162.00 990.00
.001891 215, 210. 195. 2 0 0 .00 185.00 1175.00

*SECNO 43.500

3470 ENCROACEMENT STATIONS= 900.0  1120.0 TYPE= 1 TARGET= 220.000
43.50 5.43  167.43 .00 167.32 167.53 .10 .23 .00 164.00

2000, 796. 225, 978, 305. 17. 314, 14, 3. 164.00
.08 2.61 1.91 2.62 .040 070 .040 000 162.00 900.00
.001002 170. 170. 170. 2 0 0 .00 220.00 1120.00

*SECNO 46.000

3470 ENCROACEMENT STATIONS= 835.0  1025.0 TYPE= 1 TARGET= 190.000
46.00 5.67 167.67 .00 167.45 167.79 .12 .26 .00 164.00
2000.  1643. 255, 102. 566. 123. 43, 19, 4.

.10 2.90 2.08 2.35 .040 0700 040 .000 162.00 835.00
.001113 250. 250. 250. 2 0 0 .00 190.00 1025.00

P.E.C.
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1-17-87  20:20:0
SECNO  DEPTH  CWSEL
0 QLB oA
TIME VLOB VCE
SLOPE  XLOBL  XLCH

*SECNO 46.750

3470 ENCROACHMENT STATIONS=
46.75 5.54 167.54
2000. 0. 461,

A1 .00 3.99
.005296 70. 10.

*SECNO 48.800

3470 ENCROACHMENT STATIONS=
48.80 6.44 168.44
2000, 0. 453,

.12 .00 3.58

.003595 210. 205.

*SECNO 51.100

3470 ENCROACHMENT STATIONS=
51.10 5.32  169.32
2000, 63. 591,

13 4.M 5.14

.007446 235. 230.

*SECNO 52.500

3470 ENCROACEMENT STATIONS=
52.50 6.20 170.20
2000. 0. 3n.

.14 .00 2.87
.002430 140. 140.

*SECNO 54.750

3470 ENCROACHMENT STATIONS=
54,75 6.60 170.60
2000. 397. 798.

.15 6.67 5.57

.006510 210. 210.

CRIRS
QROB
VROB
XLOBR

990.0
.00
1539,
5.34
10.

985.0
.00
1346,
6.88
225.

990.0
.00
1629,
4.62
140.

975.0
.00
805.
1.51
210.

Cross Creek Hydraulic Study

WSELK  EG
ALOB ACH
ANL XNCH
ITRIAL  IDC
1115.0 TYPE=
167.45 167.94
0. 115,
.040 070
2 0
1070.0 TYPE=
167.89 168.81
0. 121,
.040 070
2 0
1070.0 TYPE=
168.55 169.94
13, 115.
.040 .070
2 0
1095.0 TYPE=
169.17  170.49
0. 129.
.040 070
2 0
1035.0 TYPE=
169.64 171.28
59, 143,
.040 070
2 0

il il
AROB VOL
R WIN
ICONT  CORAR
1 TARGET= .
40 .15
288. 20,
040 .000 .
0 .00
1 TARGET=
.31 .87
297, 22,
.040 .000
0 .00
1 TARGET=
.63 1.13
196, A,
.040 .000
0 .00
1 TARGET=
.29 .55
353. 25,
.040 .000
0 .00
1 TARGET=
.68 .19
107, 21.
.040 .000
0 .00

11-17-1987

PAGE

0LOSS BANK ELEV
TWA  LEFT/RIGHT
EIMIN- SSTA
TOPWID ENDST

125.000
.00100000. 00
4, 164,00

162.00  990.00

125.00 1115.00

100.000

.00 164,00
. 164.00
162.00  970.00
100.00 1070.00

wn

85.000
.00 166.00
5. 166.00
164,00  985.00
85.00 1070.00

105.000
.00100000.00
6. 166.00

164.00  990.00

105.00 1095.00

60.000
.00 166.00

6,  166.00
164.00
60.00

16

P.E.C.

PAGE
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Cross Creek Hydraulic Study

11-17-87 20:20:03
SECNO  DEPTE  CWSEL  CRIWS WSEIRK  EG
0 QLOB oCH QROB ALOB AcH
TIM VLB VCE  VROB  XNL  XNCE
SIOPE  XIOBL XICE  XLOBR  ITRIAL IDC
$SECNO 57.100
3301 BV CEANGED MORE TEAN EVINS
3470 ENCROACHMENT STATIONS=  970.0  1105.0 TYPE=
57.10  5.61 17161 .00 170.50 171.18
2000. 0. 182. 1818. 0. 118.
17 .00 1.54 1.43 .040 070
001043 235. 235. 235. 2 0
*SECNO 58.350
3301 BV CEANGED MORE THAN HVINS
3685 20 TRIALS ATTEMPTED WSEL, CHSEL
3693 PROBABLE MINIMIM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACEMENT STATIONS=  965.0  1035.0 TYPE=
58,35 3.07 171.07 171.07 170.54 172.55
2000. 0. 2000. 0. 0. 205.
A7 .00 976 .00 .040 040
017839 125, 125, 135, 20 11
*SECNO 60.000
3301 BV CHANGED MORE TEAN EVINS
3470 ENCROACEMENT STATIONS=  975.0  1055.0 TYPE=
§0.00 5.1 173.11 .00 172.17 173.64
2000. 0. 1936. 64. 0. 328.
.18 .00 5.90 3.55 .040 .040
003731 155. 155. 155. 3 0

L\
AROB
R
ICONT

AL
VOL
WIN
CORAR

1 TARGET=
17 .50
530. 29,
.040 .000
0 .00

1 TARGET=
1.48 34
0. 31,
040 .000
0 .00

1 TARGET=
.53 1,09
18, 32,
.040 .000
0 .00

11-17-1987 PAGE

PAGE .17

OLOSS  BANK ELEV
TWA  LEFT/RIGAT
EIMIN SSTA
TOPWID ENDST

135.000
.00 170.00
6. 166.00

166.00 970.00

135.00 1105.00

70.000
.00 170.00
7. 100000, 00
168.00  965.00
70.00 1035.00

80.000
.00 170.00
7. 170.00
168.00 975.00
80.00 1055.00

P.E.C.

17
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Cross Creek Hydraulic Study

11-17-87

20:20:03

FRRRARKARRRIRREXARARRRRIRRRRRRRAHRARRRRRRAARARR R AR
HEC2 RELFASE DATED NOV 76 UPDATED MAY 1984

ERROR CORR - 01,02,03,04, 05,06

MODIFICATION - 50,51,52,53,54,55,56

IBM-PC-XT VERSION AUGUST 1985
RERRIRKRERRRRKRRARERRKKKRRARRKRRKKRARARRERRRKRRA KR

NOTE- ASTERISK {¥) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

EAST BRANCH GYPSUM CR

SUMMARY PRINTOUT TABLE 110

SECNO

37.550
37.550
37.550
37.550

39.600
39.600
39.600
39.600

40.800
40.800
40.800
40.800

43.500

43.500 -

43.500
43.500

46.000
46.000
46.000
46.000

46.750
46.750
46.750
46.750

48.800
48.800
48.800
48.800

CWSEL

167.20
167.20
167.20
167.20

167.22
167.22
167.22
167.22

167.21
167.21
167.14
167.13

167.32
167.31
167.43
167.43

167.45
167.56
167.67
167.67

167.45
167.55
167.56
167.54

167.89
167.95
168.43
168.44

DIFKRS

EG

167.22
167.22
167.23
167.23

167.23
167.23
167.25
167.25

167.27
167.21
167.30
167.30

167.37
167.42
167.53
167.53

167.50
167.61
167.79
167.79

167.58
167.67
167.94
167.94

168.04
168.09
168.81
168.81

TOPWID

323.33
323.33
160.00
160.00

491.92
482.58
265.00
265.00

334.86
334.86
187.67
185.00

404.22
220.00
219.35
220.00

415.65
416.89
188.42
190.00

315.64
316.88
125.67
125.00

315.25
320.31

99.14
100.00

QLOB

86.34
86.34
.00
.00

19.28
18.17
.00
.00

35.23
35.23
.00
.00

591.67
794.28
340.12
796.04

1482.97
1471.84
1639.27
1643.29

248.32
246.67
.00
.00

224.69
226.81
.00
.00

ocE

1765.06
1765.06
2000.00
2000.00

1774.83
.21
2000.00
2000.00

175.57
175.57
254.43
244.37

150.81
228.68
225.32
224.59

177.51
172.66
251.31
254.99

332.60
319.34
481.22
461.01

363.84
356.71
456.93
453.41

QROB

148.60
148.60
.00
.00

205.88
204.56
.00
.00

1789.20
1789.20
1745.57
1755.63

1257.52
977.05
1434.56
979.37

339.52
355.50
'103.42
101.72

1419.08
1433.99
1518.78
1538.99

1411.47
1416.49
1543.07
1546.59

11-17-1987

THIS RUN EXECUTED 11-17-87

PERENC

15
160.00

915,00

STENCL

.00
.00

915.00

.00
819.49
835.00
835.00

.00
.00
989.00
990.00

.00
900.00
949.89
900.00

.00
.00
836.71
835.00

.00
.00
989.00
990.00

.00
.00
970.00
970.00

STCHL
915.00

915.00

915.00
915.00

835.00
835.00
835.00
835.00

989.00
989.00
989.00
989.00

989.00
989.00
989.00
989.00

989.00
989.00
989.00
989.00

989.00
989.00
989.00
989.00

970.00
970.00
970.00
970.00

PAGE 18

STCER

1075.00
1075.00
1075.00
1075.00

1100.00
1100.00
1100.00
1100.00

1011.00
1011.00
1011.00
1011.00

1011.00
1011.00
1011.00
1011.00

1011.00
1011.00
1011.00
1011.00

1011.00
1011.00
1011.00
1011.00

990.00
990.00
990.00
990.00

PAGE

STENCR
.00

.00
1075.00
1075.00
.00
1302.07

1100.00
1100.00

.00
.00
1176.67
1175.00

.00
1120.00
1169.24
1120.00

.00
.00
1025.13
1025.00

.00
.00
1114.67
1115.00

.00
.00
1069.14
1070.00

P.E.C.

18
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Cross Creek Hydraulic Study
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11-17-87

SECNO

51.100
51.100
51.100
51.100

52.500
52.500
52.500
52,500

54,750
54.750
54.750
54.750

57.100
57.100
57.100
57.100

58.350
58.350
58.350
58.350

60.000
60.000
60.000
60.000

20:20:03

CHSEL

168.55
168.56
169.31
169.32

169.17
169.17
170.16
170.20

169.64
169.65
170.57
170.60

170.50
170.51
171.59
171.61

170.54
170.54
171.07
17107

172.17
172.17
173.11
173.11

DIFEWS

EG

168.86
168.87
169.91
169.94

169.35
169.35
170.45
170.49

170.11
170.11
171.26
171.28

170.62
170.63
171.76
171.78

171.55
171.55
172.55
172.55

172.54
172.54
173.64
173.64

TOPWID

212.9
3.2
87.64
85.00

245,62
220.38
105,36
105.00

121.47

QLOB

461.19
461.79
85.89
63.26

248.01
248.03

0CE

397.28
395.99
565.31
590.93

317.38
317.26
394.04
3.04

595.08
595.60
197.65
197.91

118.17
115.88
181.64
182.34

1434.88

1434.90
2000.00
2000.00

1260.21
1260.21
1926.19
1935.86

QROB

1141.53
1142.22
1348.73
1345.80

1434.61
1434.71
1605.96
1628.96

812.29
812.10
749.33
805.28

1881.83
1884.12
1818.36
1817.66

563.66
563.63
.00
.00

726.41
726.43
13.81
64.14

PERENC

Wil
105. 00

.00

11-17-1987

PAGE 19

STENCL STCHL STCHR
.00 989.00 1011.00
.00 989.00 1011.00
983.74  989.00 1011.00
985.00  989.00 1011.00
.00 989.00 1011.00
934,97  989.00 1011.00
989.00  989.00 1011.00
990.00  989.00 1011.00
.00 989.00 1011.00
.00 989.00 1011.00
972.97  989.00 1011.00
975.00  989.00 1011.00
.00 970.00  1000.00
970.00  970.00 1000.00
970.00  970.00 1000.00
970.00  970.00 1000.00
.00 965.00 1035.00
.00 965.00 1035.00
965.00  965.00 1035.00
965.00  965.00 1035.00
.00 975.00 1050.00
.00 975.00 1050.00
975.00  975.00 1050.00
975.00  975.00 1050.00

PAGE.

STENCR

.00
.00
1071.38
1070.00

.00
1155.35
1094.36
1095.00

.00
.00
1033.23
1035.00

.00
1200.00
1105.42
1105.00

.00
.00
1035.00
1035.00

.00
.00
1055.52
1055.00

P.E.C.

19



Cross Creek Hydraulic Study

11-17-87 20:20:03

EAST BRANCH GYPSUM CR
STMMARY PRINTOUT TABLE 150

SECNO XICH ELTRD ELLC

37.550 .00 .00
37.550 - .00 00
31.550 .00 .00
37.550 .00 .00
39.600  200.00 ~.00
35.600  200.00 .00
39.600  200.00 .00
39.600  200.00 .00
40.800  210.00 .00
40.800  210.00 .00
40.800  210.00 .00
40.800  210.00 .00
43,500  170.00 <00
43,500  170.00 .00
43.500  170.00 .00
43,500  170.00 .00
46.000  250.00 .00
46.000  250.00 .00
46.000  250.00 .00
46.000  250.00 .00
46.750 70.00 .00
46.750 70.00 .00
46.750 70.00 .00
46.750 70.00 .00
48.800  205.00 .00
48.800  205.00 .00
48.800  205.00 .00
48.800  205.00 .00
51.100  230.00 .00
51.100  230.00 .00
51.100  230.00 .00
51.100  230.00 .00
52.500  140.00 .00
52.500  140.00 .00
52,500  140.00 .00
52.500  140.00 .00

CJ CJ £/ & -3 3 . 3 43 ] = — 3O .o 1 o g g

ELMIN

158.10
158.10
158.10
158.10

158.10
158.10
158.10
158.10

162.00
162.00
162.00
162.00

162.00
162.00
162.00
162.00

162.00
162.00
162.00
162.00

162.00
162.00
162.00
162.00

162.00
162.00
162.00
162.00

164.00
164.00
164.00
164.00

164.00
164.00
164.00
164.00

0

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

CWSEL

167.20
167.20
167.20
167.20

167.22
167.22
167.22
167.22

167.21
167.21
167.14
167.13

167.32
167.31
167.43
167.43

167.45
167.56
167.67
167.67

167.45
167.55
167.56
167.54

167.89
167.95
168.43
168.44

168.55
168.56
169.31
169.32

169.17
169.17
170.16
170.20

CRIRS

56

167.22
167.22
167.23
167.23

167.23
161.23
167.25
167.25

167.21
167.27
167.30
167.30

167.37
167.42
167.53
167.53

167.50
167.61
167.79
167.79

167.58
167.67
167.94
167.94

168.04
168.09
168.81
168.81

168.86
168.87
169.91
169.94

169.35
169.35
170.45
170.49

PAGE.

01K

2821.31
2821.31
2390.03
2390.01

2304.96
2303.46
2016.74
2015.49

152.76
152.75
468.66
459.87

910.02
597.74
628.93
631.70

803.88
854.46
593.78
599.43

428.94
461.79
280.19
274.83

403.36
418.10
330.11
333.57

264.68
266.46
242.13
231,77

411.56
411.96
401.33
405.72

11-17-1987
PAGE 20
10K*S VCh AREA
.50 1.27 1798.08
.50 1.27 1798.08
.0 1.44 1392.01
0 14 139199
.15 1.17  1951.08
.15 1.17 1942.12
.98 1.32 1514.29
98 132 15137
7.06 1.56  1005.55
7.06 1.56  1005.55
18.21 2.29  630.98
18.91 2.29  620.57
4.83 1.31 1197.07
11.20 1.99  770.48
10.11 1,92 793.39
10.02 191  796.43
6.19 1,51 1102.74
5.48 1.44 1147.73
11.34 2,10 725.56
11.13 2,08 731.75
21.74 2.82  691.7
18.76 2,66  725.69
50.95 4.00  409.42
52.96 3.99  403.86
24.59 314 638.33
22.88 3.05  656.18
36.71 3.61  419.92
35.95 3.58  423.62
57.10 4.05  449.40
56.34 4,03 451.37
68.23 4.92 332,57
74.46 5.14 323,99
23.61 2.84  602.06
23.57 2.84  595.72
24.83 2.95  480.02
24.30 2.87 482.14
P.E.C.

20
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Cross Creek Hydraulic Study

»* % M

11-17-87

SECNO

54,750
54.750
54.750
54.750

57.100
57.100
57.100
57.100

58.350
58.350
58.350
58.350

60.000

60.000
60.000
60.000

20:20:03

XICE

210.00
210.00
210.00
210.00

235.00
235.00
235,00
235.00

125.00
125.00
125.00
125.00

155.00
155.00
155.00
155.00

EIMIN

164.00
164.00
164.00
164.00

166.00
166.00
166.00
166.00

168.00
168.00
168.00
168.00

168.00
168.00
168.00
168.00

0

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

CWSEL

169.64
169.65
170.57
170.60

170.50
170.51
171.59
171.61

170.54
170.54
171.07
1.07

11.17
1m.17
173.11
173.11

EG

170.11
170.11
171.26
171.28

170.62
170.63
171.76
171.78

171.55
171.55
172.55
172.55

172.54
172.54
173.64
173.64

11-17-1987
PAGE 21

108*S VCH AREA

61.58 4.87  369.52
61.84 4,88  369.04
66.35 5.60  308.44
65.10 5.57  310.05
11.05 1.39  756.01
11.09 1.36  755.59
10.51 1.54  647.03
10.43 1.5 647.98
164,71 8.53  254.16
164.78 8.54 254.13
178.26 9.75  205.03
178.39 9.76  204.98
33.60 4,89 412.52
33.64 4,89 412.35
31.17 5.88  347.81
3.3 5.90  346.29

P.E.C.

PAGE 21

01K

254.86
254.33
245.53
247.89

601.61
600.68
616.94
619.28

155.83
155.81
149.80
149.74

345.03
344,80
328.04
327.41
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Cross Creek Hydraulic Study

11-17-87

EAST BRANCH GYPSUM CR

20:20:03

SUMMARY PRINTOUT TABLE 150

SECNO

37.550
37.550
37.550
37.550

39.600
39.600
39.600
39.600

40.800
40.800
40.800
40.800

43.500
43,500
43,500
43.500

46.000
46.000
46.000
46.000

46.750
46.750
46.750
46.750

48.800
48.800
48.800
48.800

51.100
51.100
51.100
51.100

52.500
52.500
52.500
52.500

0

2000.00
2000.00
2000.00
2000.00

2000.00

2000.00 -

2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

- 2000.00

2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

CWSEL

167.20
167.20
167.20
167.20

167.22
167.22
167.22
167.22

167.21
167.21
167.14
167.13

167.32
167.31
167.43
167.43

167.45
167.56

167.67

167.67

167.45
167.55
167.56
167.54

167.8%
167.95
168.43
168. 44

168.55
168.56
169.31
169.32

169.17
169.17
170.16
170.20

DIFRSP

DIFWSX

DIFKAS

.00
.00
.00
00

TOPWID

323.33
323.33
160.00
160.00

497.92
482.58
265.00
265.00

334.86
334.86
187.67
185.00

404.22
220.00
219.35
220.00

415.65
416.89
188.42
190.00

315.64
316.88
125.67
125.00

315.25
320.31
99.14

- 100.00

212.91
213.21
87.64
85.00

245,62
220.38
105.36
105.00

205,00

230.00

230.00
230.00

140.00
140.00
140.00
140.00

11-17-1987

PAGE

22

P.E.C.

PAGE 22
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Cross Creek Hydraulic Study

» % W #

11-17-87

SECKO

54.750
54.750
54,750
54.750

57.100
57.100
57.100
57.100

58.350
58.350
58.350
58.350

60.000
60.000
60.000
60.000

}20:20:03

Q

-2000.00
2000.00
2000.00
2000.00

2000.00

2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

2000.00
2000.00
2000.00
2000.00

CWSEL

169. 64
169.65
170.57
170.60

170.50

-170.51

171.59
171.61

170.54
170.54
171.07
171.07

1m2.17
172.17
173.11
173.11

DIFRSP

DIFWSX

2.04

DIFFWS

.00
.00
.92
.96

.00
01
1.09
11

TOPRID

121.47
121.43
60.26
60.00

232.09
230.00
135.42
135.00

126.20
126.20
70.00
70.00

129.15
129.12
80.52
80.00

XLCH

210.00

210.00
210.00
210.00

235.00
235.00
235.00
235.00

125.00
125.00
125.00
125.00

155.00
155.00
155.00
155.00

11-17-1987

PAGE

23

P.E.C.

PAGE

23
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Cross Creek Hydraulic Study

11-17-87

20:20:03

SMMARY OF ERRORS AND SPECIAL NOTES

CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION

SECNO=
SECNO=
SECNO=
SECNO=
SECNO=
SECNO=
SECNO=
SECNO=
SECNO=
SECNO=
SECNO=

58.350
58.350
58.350
58.350
58.350
58.350
58.350
58.350
58.350
58.350
58.350

PROFILE= 1
PROFILE= 1
PROFILE= 1
PROFILE= 2
PROFILE= 2
PROFILE= 3
PROFILE= 3
PROFILE= 3
PROFILE= 4
PROFILE= 4
PROFILE= 4

CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BAIANCE WSEL
CRITICAL DEPTH ASSUMED

MINIMOM SPECIFIC ENERGY

CRITICAL DEPTR ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL

11-17-1987

PAGE

24

P.E.C.

PAGE.

24



Cross Creek Hydraulic Study 11-17-1987 PAGE 25

11-17-87 20:20:03 : PAGE 25

FLOODWAY DATA, EAST BRANCH GYPSUM CR
PROFILE NO. 2

----- — FLOODWAY --——- WATER SURFACE ELEVATION
STATION  WIDTH  SECTION  MEAN WITE  WITHOUT DIFFERENCE
AREAR . VELOCITY FLOODWAY FLOODWAY

37.550 323, 1798. 1.1 167.2 161.2 0
39.600  483. 1942, 1.0 167.2 161.2 0
40.800  335. 1006. 2.0 167.2 167.2 X
43.500  220. 110. 2.6 167.3 167.3 0
46.000  417. 1148, 1.7 167.5 167.4 d
46.750 317, 2. 2.8 167.5 167.4 A
48.800  320. 656. 3.0 168.0 167.9 1
51.100  213. 451, 4.4 168.6 168.6 ]
52,500  220. 596. 3.4 169.2 169.2 0
54,750 121. 369. 5.4 169.6 169.6 0
57.100  230. 756. 2.6 170.5 170.5 R
58.350  126. 254. 1.9 170.5 170.5 .0
60.000  129. 412. 4.9 172.2 1.2 0

P.EC.m
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Cross Creek Hydraulic Study o 11-17-1987 PAGE 26

11-17-87 20:20:03 : PAGE 26

FLOODWAY DATA, EAST BRANCH GYPSUM CR
PROFILE NO. 3

----- ~ FLOODWAY ~---—- WATER SURFACE ELEVATION
STATION  WIDTR  SECTION  MEAN WITH  WITBOUT DIFFERENCE
AREA  VELOCITY FLOODWAY FLOODWAY

37.550  160. 1392. 1.4 167.2 161.2 .0
39.600  265. 1514, 1.3 167.2 161.2 0
40.800  188. 631. 3.2 167.2 167.2 0
43.500  219. 793. 2.5 167.4 167.3 1
46.000  188. 126, 2.8 167.6 167.4 2
46.750 126, 409. 4.9 167.5 167.4 d
48.800 99. 420. 4.8 168.4 167.9 5
51.100 88. 333. 6.0 169.4 168.6 .8
52.500  105. 480. 4.2 170.2 169.2 1.0
54.750 60. 308. 6.5 170.5 169.6 .3
57.100  135. 647. 3.1 171.6 170.5 1.1
58.350 10. 205. 9.8 171.0 170.5 5
60.000 8l. 348. 5.8 173.1 1.2 9

P.E.C.
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11-17-87 20:20:03 PAGE 27

FLOODWAY DATA, EAST BRANCH GYPSTM CR
PROFILE NO. 4

=----— FLOODWAY ------- WATER SURFACE ELEVATION
STATION  WIDTE  SECTION  MEAN WITH  WITHOUT DIFFERENCE
AREA  VELOCITY FLOODWAY FLOODRAY

37.550  160. 1392, 1.4 167.2 161.2 .0
39,600  265. 1514, 1.3 161.2 161.2 ]
40.800 185, 621. 3.2 167.2 167.2 .0
43.500  220. 79. 2.5 167.4 167.3 A
46.000  190. 132. 2.1 167.6 167.4 2
46.750  125. 404. 5.0 167.5 167.4 A
48.800  100. 424, 4.7 168.4 161.9 5
51.100 85. - 324, 6.2. 169.4 168.6 .8
52.500  105. 482, 4.1 170.2 169.2 1.0
54.750 60. 310. 6.5 170.6 169.6 1.0
57.100  135. 648. 3.1 171.6 170.5 1.1
58.350 70. 205. 9.8 171.0 170.5 5
60.000 80. 346. 5.8 1713.1 1m.2 9

P.E.C.
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SYMBOL

HYDROLOGIC
GROUP

_'Aa

Ab
Ba

Ca
Cb
Cc
Cd
Ce
Ea
Eb
Ec
Fa
Fb
Fc
Ga
Gb
Ta
1b
1c
La
Lb
Ma
Mb
Mc
Na
Oc
0d
Pa
Pb
Pc
Pd
Ra
Rb
Rec
Rd

Sa,-

Sb
Sc-
Ta
Tb
Ua
Ub
Uc
ud
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
C
A
B
B
B
B
D
D
D
A
A
D
D
D
D
B
B
B
D
D
B
B
B
D
D
B
B
B
B
D
D
C
D

EXHIBIT NO. 1
SOIL LEGEND

NAME

Albion-Shellabarger sandy loams, 1 to 4 percent slopes
Albion and Shellabarger sandy loans, 7 to 15 percent slopes
Blanket silt loam, 0 to 1 percent slopes -
Blanket silt Toan, 1 to 3 percent slopes

Canadian fine sandy loan

Canadian-lialdeck fine sandy loams

Carwile fine sandy loam

Clark-Ost clay loams, 1 to 4 percent slopes

Cline silty clay, 3 to 6 percent slopes

Elandco silt 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, O to 1 percent slopes
Goessel silty clay, O 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 Toam

Lincoln soils

Milan Toam, 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 to 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, rolling

Renfrow silty clay loam, 1 to 3 percent slopes
Renfrow silty clay loam, 3 to 6 percent slopes
Renfrow-Owens clay loams, 1 to 4 percent slopes
Rosehill silty 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, eroded
Tabler silty clay loam .
Tabler-Drunmond complex

Urban land-Canadian complex

Urban land-Elandco complex

Urban land-Farnum complex, 0 to 3 percent slopes
Urban Tand-Irwin complex, 1 to 3 percent slopes
Urban land-Tabler complex

Vanoss silt loam, O to 1 percent siopes

Vanoss silt loam, 1 to 3 percent slopes

Yanoss silt loam, 3 to 6 percent slopes .
Vanoss silt loam, 3 to 6 percent slopes, eroded
Vernon sandy loam, 1 to 3 percent slopes

Vernon sandy lo.m, 3 to 6 pcrcent lopes

Waldeck sandy loam

Waurika silt loa



L . (3 pages)
ATTACHHENT D | |

DRAINAGE CRITERIA

.i<:~';:; %7f

CITY OF WICHITA, KANSAS

RECOIMENGED RUMOFF COEFFICIENTS FOR RATIOMAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDRUGRAPHihETHOD

Land Use or . Percent- . _Frequency

31 . J CJ 3 3 33 3 3

Apartments 75 0.67

“Surface Characteristics - Impervious 2 E) 10 100
1. Business: ' A ’
Downtown Areas ' - 95 v 0.84 0.85 - 0.87 - 0.91
Neighborhood Areas ' 70 - 0.68  0.69 0.73 0.80
2. Residential: : ,
Single Family (Soil Group D) L . -
1/8 Acre . 50 . 0.57., . 0.61 - 0.66 0.79
1/4 Acre 38 0.50 0.54 .0.62 0.76
1/3 Acre - 30 0.46 0.50 0.59 0.73
1/2 Acre ' ' 25 0.42 0.48 0.56 0.72
3/4 Acre 22 0.42 0.46 0.55 0.71
1 Acre - 20 0.41 0.45 0.54 0.71
Multi-Family (Soil Group D) : ‘
Multi-Unit (detached) .- 60 : 0.62 0.66 . 0.72 0.82
[}g:\ Multi-Unit (attached) 65 . 0.64 0.68 0.73 0.83
Apartments v 75 0.70. 0.73 0.79 0.86
Single Family (Soil Group C)
] 173 Rcre 50 . 0.55 0.58 0.64 0.73
1/4 Acre 38 - 0.48 0.51 0.57 0.68
1/3 Acre 30 | 0.43 0.46 0.53 0.65
D 1/2 Acre - - 25 0.40 0.43 0.50 0.63
3/4 Acre 22 0.39 0.42 0.49 - 0.62
1 Acre . . 20 0.37 0.40 0.48 0.61
[] Multi-Family (Soil Group C)
Multi-Unit (detached) - 60 0.60 0.63 0.69 0.77
hulti-Unit (attached) 65 0.63 0.66 0.71 0.79
[] Apartiients . 75 0.8 - 0.72 0.77 0.83
Single-Fanily (Soil Group B) -
[ 178 Acre _ 50 0.52 0.54 0.59 0.67
1/4 Acre 38 0.44 0.46 0.52 0.61
1/3 Acre 30 0.39 0.47 0.47 0.57
: 1/2 Acre .. 25 : 0.36 0.38 0.44 0.54
[1 3/4 Acre 22 . 0.34 0.36 0.42 0.52
1 Acre | 20 0.33 0.35 0.40 0.51
[— Multi-Fz::i1y (Snil Group B)
- Multi-Unit {detached) 60 0.58 0.60 0.65 0.72
~ Multi-Unit (attached) , 65 0.61 0.64 0.68 0.75
E 0.70 0.74 0.80
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Land Use or

e Characteristics

() Surfac
o Single Family (Soil Group A)

9.

10.
.

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

Multi-Family (Soil Group A)

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

Apartrments

Industrial:
Light Areas
Heavy Areas

Playgrounds:

Schools:

Railroad Yard Areas:

Undeve1oped Urban Areas:
Offsite Flow Analysis
(when land use not defined)

Streets:
Paved
Gravel

Drive, Parking Lots and Walks:

Roofs:

Urban Lawn Areas (See Note No. 1 below):

Soil Group A

- Stope less than
Slope 1% to 4%
Slope more than

Soil Group B

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

Soil Group C

Sloge less than
Slope 1% to 4%
Slope more than

1%

a9
10

1%

4%

o7
9

4%

Percent
Inpervious

50
38

30
25
22

- 20

60
65
75

70
80
15
40
30

45

99

00

96
90

00
0o
00

00

00
Qo

00

00
00

Frequency

Z 5 10 100
0.47 0.50 0.54 0.60
0.39 0.4 0.45 0.52
0.33 0.35 0.39 0.47
0.30 0.31 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 0.73 0.80
0.74 0.76 0.79 0.564
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 0.31 0.39 0.55
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‘Land Use or - 3 Percent ’ Frequency
/7 Surface Characteristics Impervious 2 E) 10 . 100
 Soil Group D | ' |
- Stope less than 1% _ 00 .. 0.28 0.33 0.43 0.63
Slope 1% to 4% ou 0.30 ,0.35 - 0.45 0.65
$1ope nore 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 agricul tural
pasture areas. Coefficients shown above must be reduced by 0.04 for use with
- agricultural cultivated areas. Group A soils are well-arained, coarse textured
'sands with high infiltration rates. Group B soils are moderately well-drained,
moderately coarse textured soils with noderate 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. : ’

- GENERAL NOTE: These Rational Formula Coefficients may not be valid for basins
: 320 acres or larger. '
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April 15, 1986

ATTACHMENT A
DRAINAGE CRITEKIA MANUAL

CITY OF WICHITA, KANSAS
RAINFALL INTENSITY TABLE FOR SEDGWICK COUNTY, KANSAS
The following tabulation contains rainfall intensity in inches

per hour as derived from ESSA Weather Bureau Technical Paper
40 Modified to NS Hydro-35, 1977 During First Hour

DURATION RETURN PERIODS OF

IN MINUTES 1-YR 2-YR 5-YR 10-YR  25-YR 50-YR 100-YR
5 _ 4,18 5.57 6.53 7.4 8.52 9.48 10.32
6 3.99 5.32 6.25 7.09 8.16 9.09 9.89
7 3.81 5.09 5.99 6.81 7.84 8.74 9.50
8 3.66 4.89 5.75 6.55 7.55 - 8.42 9.15
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 4.21 4.99 5.71 6.60 7.38 8.02
13 3.05 . 4,08 4.84 5.53 6.41 7.17 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 7.18
17 2.7 3.61 4.3 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 4.71 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 3.81 4,40 5.12 5.75 6.26
23 2.32 3.10 3.73 4.31 5.01 5.63 6.13 -
24 .27 3.03 - 3.65 4.22 4.9 5.52 6.01
25 2,22 2.96 3.57 4.13 4.81 5.41 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 2.11 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
31 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 4.7 5.14
34 1.96 2.48 3.01 3.51 4.1 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 3.4 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 3.31 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
41 1.81 2.21 2.72 3.17 .71 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
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DURATION - - -

IN MINUTES = ~1-YR
46 1.70
47 1.67
48 1.66
49 1.64
50 1.61
51 1.59
52 1.56
53 1.54
54 1.52
55 1.50
56 1.47
57 1.45
58 1.43
-59 1.42
60 1.40
61 1.38
62 1.36
63 1.34
64 1.33
65 1.31
66 1.30
67 1.28
68 1.26
69 1.25
70 1.24
A 1.22
72 1.21
73 1.20
74 1.18
75 1.17
76 - 1.16
77 1.15
78 1.13
79 1.12
80 1.1
81 1.10
82 1.09
83 1.08
84 1.07
85 1.06
86 1.05
87 1.04
88 1.03
89 1.02
90 1.01

. RETURN PERIODS OF

- 2-YR

5-YR 10-YR  ~ 25-YR .
2.05 2.54 2.97 3.48
2.02 2.50 2.93 - 3.44
2.00 2.47 2.90 - 3.39
1.97 2.44 2.86 3.35
1.95 2.41 2.83 3.32
1.92 2.38 2.79 3.28
1.89 2.35 2.76 3.24
1.86 2.33 2.73 3.20
1.84 2.30 2.70 3.17
1.81 2.27 2.67 3.14
1.79 2.25 2.64 3.10
1.76 2.22 2.61 3.07
1.74 2.20 2.59 3.04
1.72 2.18 2.56 3.01
1.69 2.15 2.53 2.98
1.67 2.13 2.51 2.95
1.65 2.11 2.48 2.92
1.63 2.09 2.46 2.89
1.61 2.07 2.44 2.86
1.59 2.05 2.41 2.84
1.57 2.03 2.39. 2.81
1.56 2.01 2.37 2.79
1.54 1.99 2.35 2.76
1.52 1.97  2.33 2.74
1.50 1.95° 2.31 2.7
1.49 - 1.93 2.28 2.69
1.47 1.92 2.26 2.67
1.46 1.90 2.25 2.64
1.44 1.88 . 2.23 2.63
1.43 1.86 2.21 2.61
1.41 1.85 2.19 2.58
1.40 1.83 2.17 2.55
1.38  1.82 2.15 2.53
1.37 1.80  2.14 2.50
1.36 1.79 2.12 2.48
1.34 1.77 2.10 2.46
1.33 1.76 2.08 2.43
1.32 1.74 2.06 2.4
1.31 1.73 2.04 2.39
1.30 1.72 2.02 2.37
1.28 1.70 2.00 2.34
1.27 1.69 1.99 2.32
1.26 1.68 1.97 2.30
1.25 1.68 1.95 2.28
1.24 1.66 1.93 2.26

50-YR
3.93

3.79
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[ O ATTACHMENT A CONTINUED
[ ' Page 3 '
DURATION v ~ RETURN PERIODS OF
[: IN MINUTES 1-YR 2-YR 5-YR 10-YR 25-YR 50-YR 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 1.21 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
96 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 1.8 2.12 2.42 2.70
:} 99 0.94 1.15 1.54 1.80 2.10 2.4 2.6
100 0.93 1.14 1.53 1.78 2.08 2.39 2.6
101 0.93 1.13 1.52 1.77 2.07 2.39 2.6
:} 102 0.92 1.13 1.51 1.75 . 2.05 2.35 2.6
103 0.91 1.12 1.50 1.74 2.04 2.33 2.5
104 0.90 1.11 1.49 1.73 2.02 2.31 2.5
105 0.90 1.10 1.47 1.72 2.01 2.30 2.5
:] 106 0.89 1.09 1.46 1.70 1.99 2.28 2.5
. 107 0.88 1.09 1.45 1.69 1.98 2.26 2.5
108 0.88 1.08 1.44 1.68 1.96 2.25 2.5
[j%i . 109 0.87 1.07 1.43 1.67 1.95 2.23 2.4
110 0.87 1.06 1.42 1.65 1.93 2.21 2.4
‘ 11 0.86 1.06 1.41 1.64 1.92 2.20 2.4
I: 112 0.85 1.05 1.40 1.63 1.91 2.18 2.4
113 . 0.85 1.04 1.39 1.62 1.89 2.17 2.4
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 2.11 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 PERIODS OF
IN HOUKS 1-YR 2-YR - 5-YR 10-YR 25-YR 50-YR 100-YR
:} 2 0.81 0.99 - 1.33 1.55 1.81 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
' 0.15 0.20 0.23 0.27 0.31 0.34
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Chart 1

20
oy
a
d
47
D L)
€auation: aso.s8(2) st 40 .
N 1S ROUGHNESS COEFFICIENT IN BawWmNg 10
FORMULA APPAOPRIATE TO WATERIAL IN £ N
B0TTOM 0F CHANNEL
2 1S RECIPROCAL OF CROSS SLOPE - .08 - 1.0
REFERENCE: M. R. 5. PROCEEDINGS 1948, - 07 ~
. PAGE 130, EQUATION (14) P 8 E R - .80
Y - .06
= o ) ~.70
EXAMPLE (SEE INSTRUCTION 1] . w 05 i
100 -.60
GIVEN: $ ¢ 0.03 . E "
Ero -
1eoze N £y .04 :
2/n <1200 - . . -
ne. o2 /n e z00 w r o [ .50
0+ 20cFs O [ w I
.
[ 20 U—\
FINO: &+ 022 BY FOLLOWING _ — 03 - 40
DASHEO LINES : 2F
—_———— -7 -_—
f=s . -
Te—— Z Fs :
T~ - — E 30
- —— s =i - :
. ~—1 L o2 —~ b
2. - Ot
- + —~—} -
— [, _\\§\\ ~ [
T~ - ~—~f
\0 E.7 o~ 1
s .0 .20
T S L
“ - 3 H [
- 8 1
w | 2}
INSTRUCTIONS — -
8 X 1+ .01 ol
- .07 w b L
1. CONNECT 2/N RATIO WITH SLOPE (S) < F.os zZ a L
AND CONNECT OISCHARGE Q) WiTH POINT I Los =T .008 |
WHERE LINE CROSSES TURNING LINE REaD oePTH (D [ 02 < | .007 }(B L 1o
AT CURB (A} © CAN BE FOUND FROM d BY (7] Tt w
CONNECTING d WiTH CROSSING OF TURNING a Lo or .006 a -
UINE. i —.08
2. FOR SHALLOW g == b - .005 L
= Y = [T Wi o7
V-SHAPED CHANNEL o 4 Q
AS SHOWN USE NOMOGRAPM AS EXPLAINED
- .004 .
IN INSTRUCTION | BUT WiTH l!—Y-—» oo os
¢ w| o
a. O L os
2
y | O - .003
3. 70 DETERMINE 2 . - ] om
OISCHARGE Q_ IN a LR U) I m L o4
x E
PORTION OF CHANNEL A g (7) DE
HAVING WIDTH X: b—x— & (&) 3
OETEAMINE DEPTM d FOM TOTAL DISCHANGE IN —.002 s 03
ENTIRE SECTION £5 EXPLAINED IN 1. THEN USE NOMOGRAPH TO 5 - F
OETERMINE Qp IN SECTION OF WIOTH b FOR DEPTH [ <
u'-u-(—;‘—)v THEN Q,40-Qp. = T 2
o o
4. TO DETERMINE DISCHARGE | . r I - .02
19r) i composITE secTion:~ | o G T ‘ atl
FOLLOW INSTRUCTION 3. TO AT I‘§. L 001 Wt
OBTAIN DISCHARGE (Gg) IN x T ,.d'_.‘ : o
SECTION G AT ASSUMED DEPTH s 2,40-0) =
d BASED ON AN EXTENSION OF SLOPE RATIO 2, TO L
INTERSECT WATER SURFACE; OBTAIN Qp FOR SLOPE RATIO 2p |
AND DEPTH d'; a‘-a-zl‘_rn:u G20, 40,. 3
- .0l

BUREAU OF PUBLIC ROADS
REV. JAN. 1968

NOMOGRAPH FOR FLOW
IN TRIANGULAR CHANNELS
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