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However, SCS notes that the num
from 6.56 [600] to 3.28 [3001, similar I
Further, a relationship Is derived to d
duration for the unit hydrograph as:

Runoff Hyd gy: Example TechniqueRunoff ~ ~ ~ ha Hy

erator of 5.29 (484] is known to vary
to variances noted by Snyder 19, 181.
efine the recommended unit rainfall

(6.21)

istrated in Fig. 6.9 and the average
id the time of concentration is:

It . 133tC or "C
7.5

where tc = time of concentration as Miti
relationship between the lag time tp ar

t O. Ste (6.22)

General Guidelines for Determining Parameters

The previous discussion presents basic relationships of synthetic unit hydro-
graph theory. Final determination of a synthetic unit hydrograph for a given
watershed requires additional information. For example, values of Ct in
Eq. (6.15) are needed to determine the lag time. The basic approach is to
determine these types of coefficients or equations by analysis of rainfall runoff
data from other similar watersheds. The HEC-1 computer program 1283 pro-
vides an efficient means of analyzing such data.

Fortunately, many other hydrologists have already performed such anal-
yses of local, regional, and national data and have arrived at coefficients and
variations of and additions to the basic unit hydrograph equations. Any of
these relationships, which are presented below, have potential application to
the basin being studied and thus provide a savings in study effort. But the
hydrologist must determine which equations are applicable based upon the
similarity between the study basin and the watersheds for which the equations
were derived.

The relationships available can generally be put into three categories:

1. Estimation of lag time tp
2. Estimation of a synthetic unit hydrograph discharge peak qp
3. Unit hydrograph shape factors

Estimation of Lag Time tp

The various unit hydrograph methods are sensitive to lag time or other peak
response time factors. The unit hydrograph peak discharge and shaping
factors are usually a function of the lag time and other parameters. Most
methods are usually derived with algorithms that are a direct or indirect
function of the lag time. Thus, the determination of the lag time is critical
to the reliability of the results.

Rural Areas
The Tulsa District Army Corps of Engineers (191 has derived a relationship
for t based upon data for natural watersheds in the central and northeastern
Oklaoma ares, which is:

'¼17

tp 0.1842 Ca (6.23)
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6.4 Synthetic Unit Hydrograph Procedure (SUWIP)

where S = watershed slope, m/m Ift/mil
L - stream length, km Imil
Lca = length along stream to centroid of basin. km [ml]

143

ae :0t,",
This equation, illustrated in Fig. 6.10, is recommended for natural

watersheds. Note that the data and derivation were performed originally in
British units; thus the graph is presented in these units only. It can be
checked for unusual cases by estimating the time of concentration and multi-
plying by a factor of 0.60 as indicated earlier.

Also shown in Fig. 6.10 are relationships for California mountain and
foothill regions 120. 261 as follows:

California mountains:

r I F_
HM 5

0LL 0.38
It = 0. 1642() LL P

(.

¶ �

di'
*111:li
�111

ft
ff1

(6.24)

California foothills:

LL 0.38
t = 0.0985 Ca)

p

LL0.38~[P *\ 72i e .I/ (6.25)

A report by Espey, et al. [211 for watersheds in Texas, New Mexico,
and Oklahoma resulted in the following recommended equation:

TR = 3.056L 0. 12S -0.52 [T R 2 .65 Lf 0.12Sf-0.52] (6.26) 11
where TR = time of rise in minutes which can be assumed to be equal to

t
T =T =.a+ tRp 2 p

(6.27)

and Lf = stream length, m [ft]
Sf = slope, m/m tft/ftj

This equation is based on data from small watersheds ranging as follows:
L, 990 to 7700 m 13250 to 25,300 ft]; S, 0.008 to 0.015 m/m [ft/ft]; and TR.
30 to 150 min.

Urbanized Areas
Several approaches are presented here which should be used with judgment
and in comparison to arrive at a recommended tp.

The Tulsa District Army Corps has derived parallel relationships for 50
and 100 percent urbanized basins as follows:

For 50 percent urbanized:

'IiI'!
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1193 ea0.39 0 0 92 (La )39
(6.28)
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5X. 224A-1*********....**.****.*******^** ******4**0***********
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01.02,03,04.05.06
MODIFICATION - 50o51.52.53.54#55,56

""A, /fllNt

TI
T2
T3

UMTRA - GREEN RIVER - LOCAL PMF
WATER SURFACE PROFILE ON BROWN WASH

Jl ICHECK ING NINV IDIR STRT METRIC HVINS a WSEL

0.

J2 NPROF

-1. 000

J3 VARIABLE

39.000

0.

IPLOT

0. 000

CODES FOR

43.000

0. 0. 4

PRFVS XSECV

0.000 0.000

SUMMARY PRINTOUT

1.000 2.000

D. 0o9000

XSECH

0. 000

0. 00

FN

0. QQQ

0.0

ALLDC

-1. 000

100000. 4074.000

loW CHNIM

0.000 0.000

Fa

0. 000

ITRACE

0.000

13.000 14.000 15.000 35.000 60.000 59.000

55. 000 26. 000 56. 000 0. 000 38. 000 58.000 25.000 1. 000 42.000 8.000

51.000 10.000 4.000 ' 53.000 54.000 33.000 5.000 0.000 0.000 0.000

NC
xl
OR
OR
OR

xl
OR
OR

xi
OR
OR
OR

NC
xi
OR
OR

0.045 0.050
7.000 12.000

4090.000 0.000
4060.000 710.000
4068.000 1350.000

6.000 8.000
4090 000 0.000
4076.00 b 1 890.000

5. 500 11.000
4090.000 0.000
4062.000 570.000
4090.000 1460.000

0.000 0.000
5.000 10.000

4100.000 0.000
4074.000 635.000

0.035 0.100
242.000 970.000
4070.000 140.000
4068.000 860.000
4088.000 2040.000

110.000 890.000
.4074.000 .110.000
4080.000 1265.000

leo. 000 90. 000
4080.000 eo.000
4073.000 680.000

0.000 0.000

0.000 0.200
270.000 876.000

4080.000 95.000
4064.00 0 .876. 000

0.300
0. 000

4064.000
4066.000

0. 000

35. 000
4070.000
4100.000

lo 000
4080.000
4076.000

0. 000

0. 500
230.000

407g6 OW
4080. 00016,

0. 000
0. 000

242. 000
915. 000

0. 000

410. 000
490.000
1885.000

27
140. 000
890.000

0. 000

0. 000
0. 000

4060.000
_40fh 000

0. 000

400.000
4062.000

0. 000

-0*~. og?°
4071.000
-40797DDUW

0. 000

0. 000
0.000

665.000
970.000

0.000

0.000
525. 000
0.000

0. 000
180.000
940. 000
0.000

0.000
0. 000

4056.000
4068.000

0.000

0 000
4076. oif00

0. 000

0. 000
4070.000
4080.000

0.000

0. 000
0.000

4064.000
4110.000

0.000
0.000

680.000
1180.000

0. 000

0. 000
685. 000

0.000

0.000
530.000
1200.000

0.000

0. 000
0.000

530.000
1885. 000

0.000 0.000 0.000
290.o 0Q/r. 250. 000-1t 0.000
270.000 4076.000 470.000
890.000 4080. 000 tg 1090. 000
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X1__ .. 4. 000
OR 4130.000
OR _DfL"0QL

Xi 3.000
OR 4130.000

-OR 4072.000
OR 4120.000

NC 0.000
Xi 2.500
OR 4110.000

_ OR 4076.000
OR 4110.000

_ Xi 2.000
OR 4114.000
OR 4078.000

Xl 1.000
OR 4104.000

_ OR 4110. 000
EJ 0.000

9.000
0. 000

840. 000

395. 000
4090.000
4086.000

840.000
100. 000
870. 000

880.000
90.000

880.000
0. 000

470.000
,4000.000
4090. aoo--

315. 000
4090. 000
4088.000

0. 000

420. OOC .
385.000

1165. 000

440.000
4060.000
4120. 000

11.000 400.000
0.000 4100.000

570.000 4
1820. 0. 000

0.000 0.000
11.000 300.000
0.000 4090.000

560.000 4079.000
1700.000 0.000

10.000 3R0.000
0.000 4090.000

510.000 40e0.000

7.000 150. 000
0.000 4090.000

1145.000 4120.000
0.000 0.000

1 305. 000 320.000 3
170.000 4090. 000
925.000 40U7. JUUV-

0.000 0.000

0.100 0. 300
960. 000 365. 000
250. 000 -4A?0t0 fl_
620.000 4078. 000 feo

0.000_o > 0. 000

.000 335. 000 V
200.000 49%".000

5Ifm. 000( 4.0 ---d

765.000 730.000
150.000 4094.000

1395. 000 0. 000
0. 000 0. 000

0. 000 0.000
240.000;8° 300. 0003S
-300.000 4073.000
960.000 4091.000

0.000 0.000

250N600 !iJ 300. 000;5
390.000 4074.000
990.000 4094.000

510.000 610.000
390.000 4080.000

0. 000 0. 000
0. 000 0. 000

0.000
530. 000

1930.000

0. 000
400.000

1150. 000
0. 000

0. 000
0 000

420.000
1000.000

0. 000

0. 000
400.000

1170.000

0. 000
470. 000

0. 000
0. 000

0.000
4078.000

0. 000

0.000
4074.000
4110..000

0.000

0.000
0.000

4076.000
4096.000

0. 000

0.000
4074.000
4120.000

0. 000
4102.000

0. 000
0.000

1.000
800. 000 175

0.000

1. 000
455.000

1640.000
0. 000

0.000
0.000

500. 000
1330.000

0. 000

I.

.0

0.000
430.000

1890. 000

0.000
765. 000

0. 000
0. 000

I

II

sf4. ;A - 3
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PACE 3

SECHO
0
TIME
SLOPE

DEPTH
GLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CRIWS5
GROB
VROB
XLGDR

WSELK
ALOB
XNL
ITRIAL

EO
ACH
XNCH
IDC

NV
AROB
XNR
XCONr

HL
VOL
WTH
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

SX . .2� , A i

*PROF I

CRITICAL DEPTH TO BE CALCULATED 
AT ALL CROSS SECTIONS

F/Ark V/l~&7

CCHV 0.100 CEHV- 0.300
*SECNO 7.000
3720 CRITICAL DEPTH ASSUMED

7.00 15.15 4071.15
100000. 3022. 87956.

0.00 7.07 14.55
0.007001 0. 0.

*SECNO 6.000
7185 MINIMUM SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUMED

6.00 18.22 4080.22
100000. 829. 95414.

0.01 6.23 15.19
0.007943 395. 400.

4071. 15
9022.
5. 72

0.

4080. 22
3759.
4.51
410.

4074. 00
428.

0. 045
0

0. 00
133.

0.045
0

4074. 11
6044.
0. 035

10

4083. 66
6283.
0. 035

11

2.96
1577.
0. 050

4

3.43
834.

0. 050
0

0.00
0.

0. 000
0. 00

2.98
70.

0.000
0. 00

0.00
0.

4056. 00
1326.60

0.14
12.

4062.00
1204. 65

4064. 00
4066. 00
131. 97

1458. 57

4074.00
4076. 00

67. 23
1271. 87

*SECNO 5.500

3301 HV CHANGED MORE THAN HVINS

5.50
100000.

0. 01
0.002537

20. 91
2424.
4.92
100.

4092. 8t
93317.

11. 10
190.

4079. 53
4259.
3.47
270.

4091. 19
3938.
4.00
290.

0.00
492.

0. 045
3

0. 00
952.
0. 045

3

4094. 61
8409.
0. 035

a

4095.57
7201.
0. 035

12

1.80
1228.
0. 050

0

2.29
960.

0. 050
0

0.79
110.

0. 000
0.00

0.72
165.

0. 000
0.00

0. 16
19.

4062. 00
1215. 48

0.24
24.

4064. 00
1097. 89

4071. 00
4076.00
57. 54

1273. 01

4076. 00
4064. 00

79. 36
1177. 25

CCHVW 0. 200 CEHVu 0. 500
*SECNO 5. 000

5.00 19.29 4083.29
100000. 5373. 90799.

0.02 5.64 12.61
0. 003265 230. 250.

*SECNO 4.000
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SECNO
a
T IME
SLOPE

DEPTH
OLo0
VLO0
XLO0L

CwBEL
OCH
VCH
XLCH

CRIWSGROB

VRO0
XLO0R

WSELKALOD
)(NL
ITR IAL

EO
ACH
XNCH
IDC

HYAROD
XNR
MCONT

HL
VOL
WTN
CORAR

GLOSS BANK ELEV

TWA LEFT/RIGHT

ELfIN S6TA
TOPWID ENDST

sh.A.-

NM f//.7

3301 HV CHANGED MORE THAN HVINS

7185 MINIUM SPECIFIC 
ENERGY

3720 CRITICAL DEPTH 
ASSUMDE

4.00 17.44 4085.44

100000. 2306. 97334.

0.03 5.46 18.45

0.007205 470. 440.

4085.44
360.
4.85
420.

O. 00
422.

0.045
0

4090. 60
5277.
0. 035

11

5. 15
74.

0. 050
0

2.06
241.

0.000
0.00

1. 44
33.

4068.00
637.35

4080.00
4080.00
229.86
067. 22

*SECNO 3. 000

3301 HV CHANGED MORE THAN HVIN6

3.00
100000.

0.03
0.002788

17. 89
5689.
5. 06
315.

4099. 89
92666.
13. 32
320.

4086. 49
1646.
3.53
305.

CCHV- 0.100 CEHV- 0.300

*8ECNO 2.500

3301 HV CHANAEO MORE THAN HVINS

2.50 18.65

100000. 1542.
0.04 4.41

0.001576 365.

*8ECNO 2.000

4091.bS5
97239.

10.08300.

4095. e8
1219.
4.06
240.

0.00 4092.47
1125. 6957.
0.045 0.035

4 15

0.00 4093.19
350. 9650.

0.045 0.035
2 19

0.00 4094.00
1235. 7335.
0.045 0.035

2 15

2.58466.

O. 0500

1. 54
300.

0. 050
0

2.21
347.

O. 050
0

1. 35

293.
0. 000
0.00

o. 62
359.

0. 000
0.00

O.60
425.

O. 0c0
0. OC

O.52
39.

4072.00
965.01

0.10

45.
4073. 00

813. 61

) 0.2(
51.

p 4074.0w
793.8

4080.00
4080. 00
172. 54
1137.56

4080. 00
4078.00
229. 36

1042.97

04080. 00
4090. 00

Z 185.112 978.93
3301 HV CHANGED MORE THAN HWINS

2.00
100000.

0.05
0.o002633

17.78
7433.

6. 02
335.

4091. 78
90862.

12. 39
300.

4088. 18
1706.
4.91
250.
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PACE

SECNO
0
TIME
SLOPE

DEPTH
GLOB
VLOB
XLODBL

CWSEL
QCH
VCH
XLCH

CRIWS
GROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EO
ACH
XNCH
IDC

*8ECNO 1.000

3301 HY CHANGED MORE THAN HVINS

7185 MINIMU" SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1.00 16.93 4096.93 4096.93
100000. 1755. 99245. 0.

0.06 6.62 17.86 0.00
0.008167 730. 610. 510.

HV
ARGO
XNR
ICONT

4.89
0.

0.000
0

ML
VOL
WTN
CORAR

QLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPHID ENDST

/f ','1
hlfFt-?/s

0.00 4101.8t
258. 5501.
0.045 0.035

0 11

2.63 0.80 4090.00
530. 61. 4102.00
0.000 40BO.00 75.72
0.00 621.34 697.06



C ( (.

CROSS SECTION 4.00
STREAM
DISCHAROE 100000.

PLOTTED POINTS (BY PRIORITY)-D-BOTTOM BRIDOLET-TOP BRIDGE.X-GROUND.-WATER SUR.E-ENEROY CRADIENTC-CRITICAL WSEL

ELEV 4060. 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160. •A .Az .A

STA-FEET

2 O.
50.

3 100.
ISO.
200.
250.
300.
350.

4 400.
450.
500.

5 550.
600.
650.
700.
750.

8 BOO.
a 850.

900.
950.

1000.
1050.
1100.

91150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
1I00.
1850.
1700.
1750.
18o0.
1950.
1900.

101950.

X .
X

XE
X.E

X .E
X .5

.X H .5
X 14 .

X . 1 .E

X . 1 .E

X . 1 .

X .5
X .5
X.E

X. E
X. E

XE

X
X .

X

X

X

X

X .
X

X
X
X

X .
X.
X

BANK.

BANK.

7// K

,wjv

X

NRDm 0 ELLC- 9999999.00 ELTRD- 9999999.00

EL(I).STA (I
4130.00
4080.00

0.00 4090.00
840. 00 4098. 00

100. 00 4080.00
870.00 4090.00

395.00 4068.00
1165.00 4120.00

530. 00
1930. 00

4079.00 800.00



(c ( (
5:. 2-ZA -CROSS SECTION 3.00

STREAM
DISCHAROE- 100000.

PLOTTED POINTS (BY PRIORITY)-3-DOTTOM BRIDGE.T-TOP BRIDOE.X-OROUND.W-WATER SUR.E-ENERGY ORADIENT.C-CRITICAL WSEL /14f Fl17
HA4 ,fg,ELEV 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160. 4170.

STA-FEET

2 0.
50.

3 100.
4 150.

200.
250.
300.
350.

5 400.
6 450.

500.
7 550.

600.
650.
700.
750.
eo0.
850.

9 900.
950.

1000.
1050.
1100.

101150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
1600.

111650.
1700.
1750.

121800.

NRD-

X E
X W E

X W E
X C W E

X C W E
X C W E

X . C W E
X . C W E

X . C W E
X C W E

X C W E
X C W E
X . C W E
X. C W E
X C W E
XXXXXXXXX W E

X W E
XW E
XW E
X E
X E

X

X

X .
X

.X

X .
X

X
x

X

BANK.

BANK.

0 ELLC- 9999999.00 ELTRD- 9999999. 00

EL(I),STA(I)
4130. 00
4072. 00
4120. 00

0. 00
570. 00

1820. 00

4100. 00
4080. 00

80. 00 4090. 00
8eo. 00 4089.00

170.00 4080.00
925. 00 4090.00

400. 00 4074.00 455.00
1150.00 4110.00 1640.00



( ( C
PROFILE FOR STREAN

PLOTTED POINTS (BY PRIORITY)-E-ENEROY. W-WATER SURFACE. I-INVERT. C-CRITICAL W1. S. L-LEFT BANK. R-RICHT DANK, M-LOWER END STA

ELEVATION 4055.
SECRO CUMDIS

40h0. 40h5. 4070. 4075. 4080. 4085. 4090. 4095. 4100. s,51 72 A .?

7.00 0. . I
50.

100.
150.
200.
250.
300.
350.

8.00 400.
450.
500.
550.

5.50 600.
650.
700.
750.
800.

5. 00 850.
900.
950.

1000.
1050.
1100.
1150.ttOO.
1200..
1250.

4. 00 1300.
1350.
1400.
1450.
15O0.
1550.

3.00 1600.
1650.
1700.
1750.
1800.

1850.
2.50 1900.

1950.
2000.
2050.
2100.
2150.

2.00 2200.
2250.
2300.
2350.
tAnO.

I
I

I.
I .

I
.I

L .R .14 E .
.L R . W4 .E

. 1 R . W 4.
L R W4.

L. R .W4
.1 R

. . L R .
I . . L R
I . . L. R

I . . L . R

I . . L .FR
I . . L. R

I . . L.a
I . . L R
I . . R L
I . R . L .

I . R . L
I . . . L
I. R.
I R

. 1I . R

* I . R
I

I
S

I .
* ~~I.

I
.2
. I

.I
.I

2
I

. . I .~~~~
I
I
I

. ~I .
I .

* . I .
.I.

I .
I.
-.I
. I
.1I

E
E

E .
W E

W . E
W1. E

14W E .
CW E.
C W E.

C. W E.
C. W E.

C W E
C W E
.C W E

C W .E
.C W 1 E

L . C W .E
L . C W1. E

L . C W1.
L . C W.

L . C W.
L . C W

R L. CW
R L. W

L .1W
L .CW
L .C W
L .C I
L C
L . C
L . C

RL . C
RL . C
R L C

R L C
R L. C

R L C
R L . C
R L . C
R L . C
RL . C
RL

L
L R

L R
.L .R

L. R

W

MN.
MN.
n.
M .
n.
M.
M
M
n
N
M
M

.N

E .
C.

C.
E.

.E
E . E
E4 .

1 . E
.4 E
.4 E

W .1 E

.W E

W E

C . W E .

C. E . C
.C E . E

C . C W 4 E E

M
N M~~

M.

M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M

M
M



( ( C
2450.
2500.
2550.
2600.
2650.
2700.
2750.
2800.

1.00 2850.

I
I

I
I
I

I.
Z.

I
I

L..L

L

R . C W . E . P
.R C W. E .

RC W. E . P
CRU E. M

L . C. WR E H
L . .CW R .5E 1

L . . Cw R E P
L W .. E .
L . W . E M .

AX- 2,2- * /O

his IZA./o



9

9-APR-97 09: 24: 14

( C
PAOE 6

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01.O2,03,04.05.06
MODIFICATION - 5051.52.S53.54.55.56

•s 2-A.A ' //

NOTE- ASTERISK A*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSACE IN SUPWARY OF ERRORS LIST

SULIARY PRINTOUT

SECHO a CWSEL CRINS GLOB OCH ROB GLOBQ P QCHP

* 7.000 100000.00 4071.15 4071.15 3022.18 p7956.16 9021.66 3.02 87.96

* 6.000 100000.00 40B0.22 4080.22 829.76 95413.52 3757.72 0.83 95.41

5.V50 100000.00 4082.81 4079.53 2424.47 93317.07 4259.46 2.42 93.32

5.000 100000.00 4083.29 4081.19 5373.17 90789.27 3837.56 5.37 90.79

* 4.000 100000.00 4095.44 4085.44 2306.18 97334.28 359.55 2.31 97.33

3.000 100000.00 4089.89 4086.49 5688.55 92665.67 1645.78 5.69 92.67

2.500 100000.00 4091.65 4085.88 1541.68 97238.88 1219.45 1.54 97.24

2.000 100000.00 4091.78 4088.18 7432.88 90861.55 1705. 56 7.43 90.06

* 1.000 100000.00 4096.93 4096.93 1755.21 98244.80 0.00 1.76 98.24

z4rL d/f
OWN V'/,z-

ORODBP

9.02

3.76

4.26

3. 84

0. 36

1.65

1.22

1. 71

0.00

VLO0

7. 07

6.23

4. 92

5. 64

5.46

5. 06

4.41

6.02

6.82

VCH

14. 5

15. 19

11. 10

12. 61

18. 45

13. 32

10.08

12. 39

17. 86

VROB

5.72

4.51

3.47

4.00

4.85

3.53

4.06

4.91

0.00



( (-
r

A . QE2 7/Z
PAOE 79-APR-87 09:24:14

SUMMARY PRINTOUT

: I

! I

II

SECNO KRATIO AREA CW8EL ELMIN DEPTH DIFWSX HV TOPWID 88TA

* 7.000

* *6.000

5. 500

5. 000

* 4.000

3.000

2. 500

2.000

* t1.000

0.00

0.94

1. 77

0.89

0. 67

1. 61

1. 33

0.77

0.57

8048.28

7249. 86

10129.13

9113. 40

5773. 03

8547. 39

10299. 36

8916. 78

5758. 50

4071.15

40eO. 22

4082. 81

4083. 29

4085. 44

40e9. 89

4091. 65

4091. 78

4096. 93

40S6.00

4062. 00

4062. 00

4064. 00

4068. 00

4072. 00

4073.00

4074. 00

4090. 00

15. 15

18. 22

20. 81

19. 29

17. 44

17. 89

8L.ho

17. 78

16. 93

0.00

9. 07

2.59

0.48

2.15

4. 45

1. 76

0.13

5. 15

2.96

3.43

1. 80

2.28

5.15

2.58

1. 54

2.21

4.88

1326. 60

1204. 65

1215.48

1097. 89

637. 35

965. 01

813. 61

793. 82

621. 34

131.97

67.23

57.54

79. 36

229. 86

172.54

229. 36

185. 11

75. 72

ENDST K*CHSL lOf*8

1458.57 0.00 70.01

1271.87 15.00 79.43

1273.01 0.00 25.37

1177.25 8.00 32.65

867.22 9.09 72.05

1137.56 12.50 27.88

1042.97 3.33 15.76

978.93 3.33 26.33

697.06 9.84 01.67



( ( C
(

9-APR-37 09:24:14 PAGE E I

SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION SECNOm

CAUTION SECNOW
CAUTION SECNO

CAUTION SECNO-
CAUTION SECNO-

CAUION GECNO'
CAUTION SECNO-

7.000 PROFILE- I CRITICAL DEPTH ASSUMED

6.000 PROFILE- 1 CRITICAL DEPTH ASSUMED
8.000 PROFILE- I MINIMUM SPECIFIC ENERGY

4.000 PROFILE- I CRITICAL DEPTH ASSUMED
4.000 PROFILE- I MINIMUM SPECIFIC ENERGY

1.000 PROFILE- I CRITICAL DEPTH ASSUMED
1.000 PROFILE- I MINIMUM SPECIFIC ENERGY

34 z-2-A .13

aL Y/P
fAf s/51V'7



9-APR-87 09:24:25

( C
PACE I

HEC2 RELEASE DATED NO 76 UPDATED MAY 1984

ERROR CORR - 01.02.03#0405.06
MIODIFICATION - 50.51.52p53.54.55.56



-- V- --- - r--

999999999999999999999999999999999999999B999999999(

J Ill
J I
J I
J I

J J I
J J I
JJJ Ill

199999999999999999999999999999999I

M

MH_ _
M M
n nnI n
,n nt

K
K

KKK
K I
K

K
K

WW ww
W14 W
ww WW
uW WW
WW ww
uW WW
WW uw
ww Wil
WWWWIMWW
WW wwNW
WWi4W WWWW
wwww WWWW
WW WW
WW ww

SSSSSSS9
SS8SSSSS

9S
SS
SS
SS

SS9S95
SSSSS9

S9
S8
SS
S9

S999SSS9
SSSSSSSS

LL
LL
LL
LL
LL
Ll
LL
LL
LL-
LL
LL
LL
LLLLLLLLLL
LLLLLLLLL

K
K

PP PP
pp pp
pp pp

pPPPPPPP
PPPPPPPP
pp
pp
PP
pp
pp
PP

p999999999999999999 (

l--) G /6h' I a/

000000
000000

00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00

.... .00 00
.... 00 00
.... . OC OD
.... 000000

uu UU
UU uu
uu uu
Ut, UU
tJU Ut,
UU Ut,
UU Ut,
UUJ Ut,
Ut, UtJ
Ut, UU
Ut, Ut
UU UU
UtAMUUUUUUU
UUUUU-UU

5555555555
5555555555
55
55
555555
555555

55
55

55
55

55 55
55 55

555555
555555

Aiii
Is''
j;;J

jIIi

''ii

i ii
IsI

'I
5'

II

II
11

1111
1111

11
11
11
11
11
1
ii
11

111111
111111

61. 2 7 e1 A"

2 4 1( b4 ( A, k/k~g

ei 44 r'1
YM S//I

File DDUA0:C251020oWSLP.OU5,i (5493,35,0), last revised on 16-APR-1987 15:51. is a 82 block sequential ile owned by UIC
EERS09501.EARTH3. The records are variable length with FORTRAN (FTN) carriage control. The longest record is 133 bgtes.

Job WSLP (249) queued to SY9SPRINT on l6-APR-1987 15:51 by user JIMK, UIC CER509501.EARTH3. under account EARTH at priority 1005
started on printer _TXA2: on 16-APR-1987 15:51 from queue SY8SPRINT.

cCccCCcCcC
CCcCCCcCCcC
CcCCCcCcCC

99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999
999999999999999999999999 Digital Equipment Corporation - VAX/VMS Version V4.5 999999999999999999999999
9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999

cCcCCcCCCCC
cCCcccCCcC
CCCCCCCCCC

********* s ***********.***************.*************
* WATFR WIIRFAfF P~tlFll FR * a Of Iq ARMV PPpq riF flwe T bIrCP



* WA( lURFACE PROFILES
* VE t OF NOVEMBER 1976
* UPL J MAY 1984
*

* RUN DAtE 16-APR-67 TIME 15: 51:20*

*
* (

* U. U. A"ru Uu-uro ur rlqrv-

* THE HYDROLOGIC ENGINEER '
* 609 SECOND STREET. SUITL
* DAVIS, CALIFORNIA 95616

* (916) 440-2105 (FTS) 448-2105

SNTER *

*

--

-e -2-,.4. 2-,7�,g

x x
x x
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xxxxxxx
x x
x x
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xxxxxxx
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x
xxxxxxx
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x
x
x

xxxxx

K
xxxxx

X x
x

xxxxx xxxxx
x
x
xxxxxxx

1~'Af 15// bPi-
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Ib-AP T 15:51: 21

( (
HEC2 RELEASE DATED NOV 76 UPDATED hAY 1984
ERROR CORR - 01.02.03.04.05.06
MODIFICATION - 50.5t152.53.54.55,56

SA. Z-& 3

TI
T2
T3

UMTRA - GREEN RIVER - LOCAL PIF
WATER SURFACE PROFILE ON BROWN WASH
DISCHARGE - 100000 CFS

m118& g7

JI ICHECK

0.

J2 NPROF

-1.000

J3 VARIABLE

39. 000

NINV IDIR

0.

IPLOT

0. 000

CODES FOR

43.000

0. 0. c

PRFVS XSECV

0. 000 0. 000

SUTtARY PRINTOUT

1.000 2.000

STRT

0.009000

XSECH

0. 000

METRIC HVlNS a

0. 00

FN

0. 000

0. 0

ALLDC

-1, 000

100000.

IBW

WSEL

4074.000

CHNIM

F0

0. 000

XTRACE

0.000 0.000 0.000

13.000 14.000 15.000 35.000 60.000 59.000

55. 000 26. 000 56. 000 0. 000 38. 000 59. 000 25. 000 1. 000 42. 000 8.000

51.000 10.000 4.000 53.000 54.000 33.000 5.000 0.000 0.000 0.000

NC

OR
OR
OCR

xl
OR
OR

xi
OR
OR
OR

NC
X1
OR
oR

0.045
7. 000

4090.000
4060.000
4068. 000

..000
4090.000
4070.000

5. 500
4090.000
4062.000
4090.000

0. 000
S. 000

4100. 000
4074.000

0. 050
12. 000
0. 000

710. 000
1350. 000

9. 000
0.000

890. 000

t1. 000
0. 000

570.000
1460. 000

0. 000
10. 000

0. 000
635. 000

0. 035
242. 000

4070. 000
4069.000
4098. 000

110. 000
4074.000
4080.000

10o. 000
4080.000
4073.000

0. 000

0. 000
270. 000

4080.000
4076.000

0. 100
970. 000
140. 000
860. 000
2040.000

990. 000
110. 000

1265. 000

890. 000
no. 000
beo. 000

0.000

0.200
876.000

95.000
976. 000

0. 300
0. 000

4064.000
4066.000

0. 000

385. 000
4070.000
4100. 000

150. 000
4090.000
4076.000

0. 000

0.500
230. 000

4076.000
4092.000

0. 000
0. 000

242.000
915.000

0. 000

410. 000
490. 000

1835.000

280.000
140.000
890. 000

0. 000

0. 000
290.000
270. 000
890. 000

0. 000
0. 000

4060. 000
4066. 000

0. 000

400.000
4062.000

0. 000

270.000
4071.000
4079.000

0. 000

0. 000
250.000

4076. 000
4082. 000

0. 000
0. 000

665. 000
970. 000

0. 000

0. 000
525. 000

0. 000

0.000
160.000
940. 000

0. 000

0. 000
0. 000

470. 000
1090.000

0. 000
0. 000

4056.000
4068.000

0.000

0.000
4078.000

0. 000

0. 000
4070.000
4080.000

0. 000

0.000
0.000

4064.000
4110.000

0.000
0. 000

680. 000
1190.000

0. 000

0.000
695.000
0. 000

0. 000
530. 000
1200. 000

0.000

0.000
0.000

530.000
1995,000

5 z22.-Al



NNEW ( ____f ____~

* 16-APR-87 15:51:21

K
54. 2.2.18. /

S/tS g' //,9I

xi
OR

* OR

xi
* OR

OR
OR

0
NC
xi

* OR

OR
0

xi
OR

* OR
OR

OR

0 EJ

4.000 9.000 385.000
4130.000 0.000 4090.000
4080.000 e40.000 4086.000

3.000 12.000 400.000
4130.000 0.000 4100.000
4072.000 570.000 4076.000
4110.000 1640.000 4120.000

0.000 0.000 0.000
2.500 12.000 300.000

4110.000 0.000 4090.000
4076. 000 560.000 4078. 000
4096.000 1330.000 4110.000

2.000 11.000 380.000
4114.000 0.000 4090.000
4078.000 510.000 4080.000
4120.000 1890.000 0.000

1.000 7.000 150.000
4104.000 0.000 4090.000
4110.000 1145.000

0.000 0.000 0.000

840.000
100.000
870. 000

80. 000
80.000

620.000
1820.000

0. 100
960.000
250.000
620. 000

1700. 000

900. 000
200.000
600. 000

0.000

765. 000
.150. 000
1385. 000

0. 000

470.000
4080.000
4090.000

315.000
4090.000
4000.000

0. 000

0. 300
365. 000
4080.000
4078.000

0. 000

350.000
4080.000
4080.000

0. 000

730. 000
4084.000

0. 000
0. 000

440. 000
385. 000

1165. 000

320. 000
170. 000
880. 000

0. 000

0.000
380. 000
300. 000
800. 000

0. 000

300.000
380.000
900.000

0. 000

510. 000
390. 000

0. 000
0. 000

460.000
4068.000
4120. 000

318.000
4080.000
4088. 000

0. 000

0. 000
380.000
4073.000
4080.000

0. 000

350.000
4074.000
4094.000

0.000

610.000
4080.000

0. 000
0. 000

0.000 0.C
530.000 4078.C

1930.000 0. C

0.000 0.C
400.000 4074.C
925.000 4090.C

0.000 0. C

0.000 0.C
0.000 0.C

420.000 4076.C
960.000 4091.C

0.000 0.C

0.000 0.C
400.000 4074.C
990.000 4094.C

0.000 0.C

0.000 0.C
470.000 4102.C

0.000
0.000 0.C

PACE 2

D00 1.000
D00 750.000
D00 0.000

100 1.000
D00 455.000
100 1150.000
100 0. 000

100 0.000
D00 0.000
100 500.000
100 1000.000
100 0.000

100 0.000
D00 430.000
100 1170.000
D00 0.000

0OO 0. 000
D00 765.000
Ioo 0. 000
100 0. 000

0



16-APR-(i 15:51:21 ( PACE 3

SECNO
b Q

TIME
B SLOPE

b *PROF 1

DEPTH
QLOB
VLOB
XLOBL

CWSEL
*CH
VCH
XLCH

CRIWS
GROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EO
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

ML
VOL
WTN
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELPIN SSTA
TOPWID ENDST

AS 2 2, 6 r
0

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

aM
et1/971

fls//,Z7CCHVm 0.100 CEHW- 0.300
*SECNO 7.000

b 3720 CRITICAL DEPTH ASSUMED
7.00 15.15 4071.15

100000. 3022. 87956.
l 0.00 7.07 14.55

0.007001 0. 0.

0
4071. 15

9022.
5.72

0.

4074.00
428.

0. 045
0

4074. 11
6044.
0. 035

10

2.96
1577.
0. 050

4

0. 00
0.

0.000
0. 00

0. 00
0.

4056. 00
1326.60

4064.00
4066. 00
131. 97

1458.57

*SECNO 6.000
7185 MINIMUM SPECIFIC ENERGY

0 3720 CRITICAL DEPTH ASSUMED
6.00 19.23 4081.23

100000. 1168. 95215.
4b 0.01 6.49 14.64

_, 0. 007056 385. 400.

4081. 23
3617.
4.20
410.

0.00
18O.

0. 045
0

4084. 42
6503.
0. 035

13

3.19
061.

0. 050
0

2. 91
72.

0. 000
0.00

0. 07
12.

4062. 00
1242. 99

4074. 00
4078. 00
60. 27

1303. 26

*SECNO 5.500

S 3301 HV CHANGED MORE THAN HVINS

5.50
100000.

0.02
0. 001739

22.05
2930.
4.50
150.

4084. 05
91205.

9.82.
270.

4079.53
5865.
3.40
280.

0. 00
650.

0. 045
3

4085.43
9290.
0. 035

11

1.38
1723.
0. 050

0

0.83
130.

0. 000
0.00

0. 18
19.

4062.00
1257. 66

4071.00
4076.00

47. 61
1305. 27

CCHV- 0.200 CEH9V- 0.500
O *SECNO 5.000

3301 HV CHANGED MORE THAN HVINS

5.00
100000.

0.02
0.005440

19.92
8396.
7.83
230.

4083. 92
89778.

14. 63
250.

4083. 07
1826.
3.61
290.

0.00
1073.
0. 045

3

4096. 99
6136.
0.035

15

3.07
505.

0. 050
0

0.71
187.

0. 000
0. 00

0.84
26.

4064. 00
1068. 16

4076. 00
4076.00

76. 38
1144.54

£

*



* 115
* 16-APR-B? 15:51:21

( si. Ia,. 6
PAGE

C 6

4 t

SECNO
a
TIME
SLOPE

DEPTH
GLOB
VLOD
XLODL

CWSEL
OCH
VCH
XLCH

CR1145
GROB
VROD
XLOBR

WSELK
ALOB
XNL
ITRIAL

EO
ACH
XNCH
IDC

NV
AROB
XNR
ICONT

HL
VOL
hTH
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

I

P-41 ill I

* *SECNO 4.000

3301 HV CHANGED MORE THAN HVINS
.

7185 MIINT"U SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

* 4.00 18.09 4086.09 4086.09
100000. 3088. 96426. 486.

0.03 5.84 18.29 5.23
* 0.007098 470. 460. 440.

I

I

0.00 4091.12
528. 5271.

0.045 0. 035
0 11

5. 03
93.

0. 050
0

2.85 0.98 4080.00
259. 36. 4080.00

0.000 4068.00 211.44
0. 00 665.19 876.63

I

I

* *SECNO 3.000

3301 NV CHANGED MORE THAN HVINS
0

3.00 18.42 4090.42 4087.25
100000. 6845. 90925. 2230.

* 0.04 5.49 13.39 3.66
% 0.002911 315. 318. 320.

I

I
0.00

1247.
0. 045

4

4092. 99
6791.
0. 035

11

2.57
610.

0. 050
0

1.38 0.49
312. 42.

0.000 4072.00
0.00 994.00

4080.00
4080. 00
166. 24

1160.24
I

I
CCHV- 0.100 CEHV- 0.300
*SECNO 2.500

3301 NV CHANGED MORE THAN HVINS

* 2.50 19.41 4092.41 4086.14
100000. 1768. 97066. 1146.

0.05 4.35 9.72 3.35
* 0.001399 365. 380. 380.

* *SECNO 2.000

3301 NV CHANGED MORE THAN HVINS

2.00 18.54 4092.54 408e.90
100000. 8786. 88643. 2570.

* 0.05 6.34 12.36 5.08
0.002565 350. 350. 300.

0.00 4093.84
407. 9991.

0.045 0.035
2 19

0.00 4094.71
1385. 7174.
0.045 0.035

2 15

1. 43
342.

0. 050
0

2.17
506.

0. 050
0

0.74 0.11 4080.00
396. 50. 4080.00
0.000 4073.00 219.87
0.00 873.24 1093.10

0.65 0.22 408O.OO
475. 56. 4080.00

0.000 4074.00 179.78
0.00 801.88 980.66

I

I

I



16-AP (

SECNO

TIME
SLOPE

15: 51:21

DEPTH4
GLOB
VLOI3
XLOBL

CWSEL
OCH
VCH
XLCH

CR1IW9
GROB
VROB
XLODA

W9ELK~
ALOO
XNL
ITR IAL

EC
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
ITN
CORAR

C
OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

L A . 2 1 i 7
*SECNO 1.000

3301 HV CHANGED MORE THAN 
HVINS

7185 MINIMUt SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUMED

1.00 16.94 4096.94 4096.94

100000. 1758. 98242. 0.

0.06 6.81 17.85 0.00

0.008149 730. 610. 510.

0.00 4101.81
258. 5505.

0.045 0.035
0 11

4.87
0.

0. 000
0

2.59 0.81 4090.00
580. 67. 4102.00
0.000 4080.00 75.64
0.00 621.52 697.16 qtfk- � /�/t 7

H.q f// 07

'I . 7-2- PA. P,



CROSS SECTION 4.00
STREAM DISCHAROE - 100000 CF8
DISCHARGE- 100000.

( :5� - Z2- g - �('

01

1J - 1 L )
HN~ 5//w/aPLOTTED POINTS (BY PRIORITY)-B-BOTTOM BRIDGE.T-TOP BRIDGE.X-GROUNDW-WATER SURE-ENERGY GRADIENT.C-CRITICAL WSEL

ELEV 4060. 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4250. 4160.

STA-FEET

2 0.
50.

3 100.
I 150.

200.
250.

* 300.
350.

4 400.
* 4.50

500.
5 550.

600.
650.
700.

* 6 750.
800.

8 850.
900.
950.

1000.
P 1050.

1100.
91150.

* 1200.
1250.
1300.
1350.
1400.
1450.

* 1500.
1550.
1600.

* 1650.
1700.
1750.
1900.
1850.

1900.j 101950.

X .
x

XE

X .E
XW .E

X W .E
.X W .E
X W .E

X . E
X . U .E

W sE
W .E

X . W .E
X . U .E

X. W .E
X. W E
XXXXXXX .E

X .E
X .E
X .E
X.E
X.E
XE
.X

X
X .
X

X

X
X .

X

X
X

X.
X.

BANK.

BANK.

X

X

NRD- 0 ELLC- 9999999.00 ELTRD- 9999999.00

ELtI).STA I)
4130.00
4090.00

0.00 4090.00
940.00 4086.00

100.00 4000.00
870.00 4090.00

395.00 4069.00
1165.00 4120.00

530. 00
1930.00

4078. 00 750. 00

a-



* C

* CROSS SECTION 3.00
STREAM DISCHARGE - 100000 CF8
DISCHARGEm 100000.

( C
4

PLOTTED POINTS (BY PRIORITY)-BDDOTTOt BRIDGE. T-TOP BRIDGE, X-OROVND, W-WATER SUR.E-ENERGY GRADIENT.C-CRZTICAL WSEL

ELEV 4070, 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 41b0. 4170.

STA-FEET

* 2 0.
50.

3 100.
* 4 150.

200.
250.

* 300.
350.

5 400.
* 6 450.

500.
7 550.

* 8 600.
650.
700.
750.
amo.

w B~~50.
* 10 900.

950.
1000.

* 1050.
1100.

111150.
* 1200.

1250.
1300.

* 1350.
1400.
1450.

C- t ~500.
1550.
1600.

* 121650.
1700.
1750.

131B00.

X
XW

XC W
X C W

.X C W
X C W

X . C W
X . C W

X . C W
X . C W

X . C W
X. C W
X. C W

X. C W
X C W
XXXXXXXXX W

XW
XW
XU
X
X

E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
XE

X

5h4. 22s Z/.

. Iyt ?W17

BANK.

BANK.

X
X .

X
. X

X
X

X .
X

X
X

X

NRD- 0 ELLC- 9999999.00 ELTRD- 9999999.00

ELtl),STACI)
4130.00
4072.00
4110.00

0. 00
570. 00
1640. 00

4100. 00
4076. 00
4120. 00

8o. 00
620. 00
1820. 00

4090. 00
4080. 00

170.00 4090.00
880.00 4088.00

400.00 4074.00
925.00 4090.00

455. 00
1150. 00

. ._ ._, .



PROFII( *R ATREAN DISCHARGE - 100000 CFS ( •A. 22F lb

PLOTTED POINTS (BY PRIOR ITY)-E-ENEROY. W-WATER 8VRFACE. I-INVERT. C-CRITICAL W. S. s L-LEFT BANK. R-RIOHT BANK, M-LOWER END STA

ELEVATION 4055.
5ECNO CUMDIS

7.00 0.
50.

o00.
150.
200.
250.
300.
350.

6.00 400.
450.
500.
550.
600.
650.

5. 50 700.
750.
800.
850.
900.

5. 00 950.
1000.
1050.
1100.
1150.
1200.
1250.
1300.
1350.

4.00 1400.
1450.
1500.
1550.
1600.
1650.

3.00 1700.
1750.
1800.
1850.
1900.
1950.
2000.
2050.

2.50 2100.
2150.
2200.
2250.
2300.
2350.
2400.

4060.

I
I

I .
I .

I
. I

4065. 4070. 4075. 4090. 4085. 4090. 4095. 4100.

I
I
I
I
I
I
I
I

L . R
.L R
. L

I
I
I
I

I .
I.

I
. I
.I
. I

I
I
I

.1W

R .

L. Ft

L L

.L

L

I

I.L
I.L

I

1.
I

I

4 .E
W . E

W
. W

R
R

L . R

E
E.

W .E
W . E

W
I

L-
L

L
L.

L

I
I
I

I

I1
I
I

I

I.

F
F
F
F
F
F
L

R . W
R . C
R .C

R .C
fl C
R C.
R C.
R C
R . C
R . C
R

L .L
L

L
L
L
L
L.

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
LL
L
L
L

I

E
E.
E.

4 E
W E
W E
W .E
W .E
W .E
W . E
W . E

C W . E
C W . E

M
n.
M.
M.
N.

n.
M

M

M

M

M .
M

M
M

n

CH .
C W.

CH.
CH
CH

CH
. W
. CH
. W

E
E

E .
E.
E.
E.

.E
E

M

CH
C W
C W
C
C

C
C
C
C

C
C
C

E
E

E
W . E
W. I

. W

. W

. W

. W

. W

.1W
W

E
E
E

M.
M
M
M
M
N
M
MM

M

M

M
M

M
M

MM
M
M

M
M1
M
M
M
M
M
M
M
M

C
C
C
C

C
C
C
C

W4
W4
W4
W4
W4
W4
W4
W4

E.
E.
E.
E.

E.
E.
E.
E.
E.

E.
E.
E.

2.00 2450. I . L . C. W E. M



( ( C
2. 00 2450.

2500.
2550.
2600.
2650.
2700.
2750.
200.,
2850.
2900.
2950.
3000.

1.00 3050.

I . L
1. . L R

I . L R
.I . L .R
. I . L .

I . L .
I . L

I .. L

R

C .
C.
C

R .

W E.
W . E

W . E
C W . E

C W . E
C W. E

R C W. E
R C W E .

CR. W E.
C W E
.CW R . E
. CW R E

W

P1
II

H
II

H

E 1

I

4
I

I .
I.

1.
I

L
L
L

L .
L

I

4

4

1,, zzA-W//

b"I r//fIg/

4

4

4

I



16-APR-87 15:51:21
( (PAOE 6

5k 2- 7-t> - / 7,**********.*****F***V***.F**..*~* ******F**~**********5F

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01.02.03.04,05.06
MODIFICATION - 50.51.52.53,54.55.56 Jrk-

Wmt
4,/A/i I/

fllyW7
NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

DISCHARGE - 100000 CFS

SUMMARY PRINTOUT

SECNO a CWSEL CRIS *LOB OCH OROB GLOBP QCHP GROBP VLOD VCH VRO0

7.000

* 6. 000

5.500

5. 000

* 4.000

3. 000

2.500

2. 000

100000. 00

100000.00

100000.00

100000. 00

100000. 00

100000. 00

100000. 00

100000. 00

4071. 15

4081. 23

4084. 05

4083. 92

4086. 09

4090. 42

4092. 41

4092. 54

4071. 15

4081. 23

4079. 53

4083. 07

4086. 09

4087. 25

4086.14

4098.80

3022.18

1167. 62

2929. 95

8396. 17

3087.51

6844. 99

1768. 09

87B6. 27

87956.16

95215. 20

91205.13

89777.63

96426. 41

90925.29

97085.75

e8643.24

9021. 6b

3617.18

5964.88

1826.18

486. 08

2229. 72

1146.17

2570.50

3.02

1. 17

2.93

8.40

3.09

6.94

1. 77

9.79

87. 96

95. 22

91. 21

89.78

96. 43

90. 93

97. 09

88.64

9.02

3.62

5. 86

1. 83

0.49

2.23

1. 15

2.57

7.07

6.49

4.50

7. 83

5.84

5. 49

4.35

6.34

14.55

14. 64

9.92

14. 63

18. 29

13. 39

9.72

12. 36

5.72

4.20

3.40

3.61

5. 23

3.66

3.35

5. 08

* 1. 000 100000. 00 4096. 94 4096. 94 1759.18 98241.83 0.00 1. 76 98. 24 0.00 6.81 17.85 0.00



16-APR-87 15: 51:21
( (

PAGE 7

DISCHARGE - 100000 CFB

SUMMlARY PRINTOUT

SBTA ENDST K*CHSL 10Y*S
CWSEL ELMiIN DEPTH DIPFWSX NV TOPWIDSECNO

* 7.000

* 6. 000

5. 500

5. 000

* 4.000

3. 000

2.500

2. 000

4* 1. 000

KRATIO

0. 00

1. 00

2.01

0. 57

0. as

1. 56

1. 44

0.74

AREA

8048. 20

7543. 91

11663.37

7714. 19

5B92. 35

8647. 54

10739. 97

9065. 85

4071. 15

4081.23

4084. 05

4083. 92

4096. 09

4090. 42

4092.41

4092. 54

4056. 00

4062. 00

4062.00

4064. 00

4068.00

4072. 00

4073. 00

4074. 00

15. 15

19. 23

22.05

19. 92

18. 09

18.42

19. 41

18. 54

16. 94

0. 00

10.09

2.92

-0. 13

2.17

4.33

1.99

0.13

4.40

2.96 1326.60 131.97 1458.57

3.19 1242.99 60.27 1303.26

1.38 1257.66 47.61 1305.27

3.07 1069.16 76.38 1144.54

5.03 665.19 211.44 876.63

2.57 994.00 166.24 1160.24

1.43 873.24 219.87 1093.10

2. 17 801. 89 178. 78 980. 66

4.87 621.52 75.64 697.16

O. 00

lS. 00

0.00
8.00

8.70

12.58

2. 63

2.96

9.84

70. 56

17.39

54. 40

70. se

29. 11

13. 99

25. 65

81.490. 56 5763.05 4096.94 4080.00

5 .2~ .B 13
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16-APR-87 15:51:21

SUMMARY OF ERRORS AND SPECIAL NOTES

V /-4' /-:
CAUTION SECNOw

CAUTION SECNO-
CAUTION SECNO-

CAUTION SECNO-
CAUTION SECNO-

CAUTION SECNOW
CAUTION SECNO-

7.000 PROFILE- I

6.000 PROFILE- I
8.000 PROFILE- 1

4.000 PROFILE- I
4.000 PROFILE- I

1.000 PROFILE- I
1.000 PROFILE- I

CRITICAL DEPTH ASSUMED

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY



(

16-APR-87 15: 51:32

C C
PAQE 1

HEC2 RELEASE DATED 
NOV 76 UPDATED MAY 

1984

ERROR CORR - 01,02.03.04.05.06

MODIFICATION - 50,51.52.53.54.55.56

flflAasflf--- flflafl..............tatltaaaaaaaaa -!�4-

Vi- i
Hp 17D



I

( (
J5IVhhJ 5 )JJJ
JiJJJJJJJJ
iJJJJJJJJJ

033a 3333333:ss3333333333:333333333333333333333333333333333333333333333333333333333333333333333333
333333333333333333333333 Digital Equipment Corporation - VAX/VM1S Version V4. 5 333333333333333333333333
333333: 33333333333333333333333333333i333333:R33333333333333333333333333a333333333333333333333333333333333333

Si i i S S S JiJ S S
SiJJJiJJ~JiJ
iiSiJ Ji~i~iJ

i III I n
i I mm MM
i I nMnM
i I n n

i i I M n
i i I n n

iJJ III n n

K K
K K
K K
KKK
K K
K K
K K

WW ww
ww ww
ww ww
WW NW
WW ww
WW WW

WWW WW WW

www WWIW

ww W14

SSSSSSSS
SSS8885

S5
SS
SS
8s

SSSSSS
S85SSS

9S
89
SS
9S

S98SSSSS
SBSSS98

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLL
LLLLLLLLLL

PPPPPPPP
PPPPPPPP
PP PP
PP PP
PP PP
PP PP
PPPPPPPP
PPPPPPPP
PP
PP
PP
PP
PP
PP

000000
000000

00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00

.... 00 00

.... 00 00

.... CI000000

.... . 000000

IA) UU

LK) UU

U t, Ut,
Ut, UU

UU IA)
1JU UU
Ut, U t,
U I J I A
Ut, UU
UUUUUUUJUUU
UUUUUUIAUUU

77777777
77777777

77
77
77
77

77
77

77
77

77
77

77
77

5)55

;;i5

5A5Ii.,.

i;I
*..i

5i..

1I
I1

1111
1111

11
11
11
11
11
11
11
11

111111
111111

File DUAO:C2510203WSLP.OU7;1 (1579.32.0). last revised on 21-APR-1987 11:26, is a 71 block sequential file owned by VIC
CER509501.EARTH3. The records are variable length with FORTRAN (FTN) carriage control. The longest record is 133 bytes.

Job WSLP (324) queued to SYS$PR1NT on 21-APR-1987 11:26 by user JlnK. UIC CER509501.EARTH3. under account EARTH at priority 100.
started on printer _TXA2: on 21-APR-1987 11:26 from queue SYS$PRINT.
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( C
* WATER SURFACE PROFILES *
* VERSION OF NOVEMBER 1976 *
* UPDATED MAY 1984 *
* *

* RUN DATE 21 -APR-B7 TIME 11:26:38 *

(
* U.S. ARMY CORPS OF ENOINEERS *
* THE HYDROLOQIC ENEINERING CENTER *
* 609 SECOND STREET. SUITE D *
* DAVIS. CALIFORNIA 95616 *

* (916) 440-2105 (FTS) 448-2105 *
* 1* 4* 4 1**#********** *414*4* * **** *4* 4 1 14* 41

x x
x x
x x
xxxxxxx
x x
x x
x

xxxxxxx
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x
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x
x
x
x
x I

xxxxx
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xxxxx

x x
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C
i

( (
21-APR-87 11:26:38

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01.02.03.04,05.06
MODIFICATION - 50,51,52. 53. 54, 55,56

in*a1aaaad*M*aaaa*M*a*a*aaaaaa*a*##.aa..aa# a.*a*.#.

PACE I

•14-
7L /-

TI
T2
T3

Ji

UITRA - CREEN RIVER - LOCAL PPF
WATER SURFACE PROFILE ON BROWN WASH
DISCHARGE - 100000 CFS

ICHECK ING NINV IDIR STRT METRIC HVINS a WSEL FO

0.

J2 NPROF

-1.000

J3 VARIABLE

38.000

0.

IPLOT

0. 000

CODES FOR

43.000

0.

PRFVS

0.

XSECV

0. OOS

Xs

9000 0. 00

SECH FN

0.000 0.000

0. 0

ALLDC

-1. 000

100000.

18W

4074.000

CHNIM

0.000

ITRACE

0. 000 0. 000

SUMMARY PRINTOUT

1.000 2.000

0.000 0.000 0.000

13.000 14.000 15.000 35.000 60.000 59.000

55.000 26.000 56.000 0.000 38.000 58.000 25.000 1.000 42.000 8.000

51.OOQ 10.000 4.000 53.000 54.000 33.000 5.000 0.000 0.000 0.000

NC
xi
GR
OR

xl
OR
OR
OR

NC
xi
OR
OR

x1
OR
OR

0. 045
6. 000

4090.000
4078.000

s. 500
4090.000
4062.000
4090.000

0. 000
5. 000

4100. 000
4074.000

4. 000
4130. 000
4080.000

0.050
8.000
0. 000

890. 000

11.000
0. 000

570. 000
1460. 000

0. 000
10. 000

0. 000
635. 000

9. 000
0. 000

0. 035
110.000

4074. 000
4080.000

18O. 000
4060.000
4073.000

0. 000

0. 000
270. 000
4080.000
4076.000

385. 000
4090.000

0. 100
890. 000
110. 000

1265. 000

890.000
80.000

660.000
0. 000

0. 200
876. 000
95. 000

876. 000

840. 000
100. 000

0.300 0.000
385.000 410.000

4070.000 490.000
4100.000 1885.000

150.000 280.000
4080.000 140.000
4076.000 89o.000

0. 000 0. 000

0.500 0. 000
230.000 290.000

4076.000 270.000
4082.000 890. 000

470.000 440.000
4080.000 385.000

0. 000
400. 000

4062.000
0. 000

270.000
4071.000
4079.000

0. 000

0. 000
250. 000

4076.000
4082.000

460.000
4068.000

0. 000
0. 000

525.000
0. 000

0. 000
180. 000
940. 000

0. 000

0. 000
0.000

470. 000
1090. 000

0. 000
530. 000

0. 000
0. 000

4078.000
0. 000

0.000
4070.000
4080.000

0. 000

0. 000
0. 000

4064.000
4110.000

0. 000
4078.000

0. 000

0. 000
0. 000

685. 000
0.000

0.000
530. 000

1200.000
0.000

0. 000
0. 000

530. 000
1885. 000

1.000
750.000

0. 000840.000 4086.000 870. 000 4090. 000 1165. 000 4120.000 1930. 000



( i C C
21-APR-87 11:26;38 PACE 2

Xi
OR
OR
OR

NC
xl
OR
CR
OR

Xi

ORCROR
EJ

3.000
4130. 000
4072.000
4110.000

0. 000
2.500

4110. 000
4076.000
4096.000

2. 000
4114. 000

,4078.000
4120. 000

0. 000

12. 000
0. 000

570. 000
1640. 000

0. 000
12. 000
0. 000

560. 000
1330. 000

1. 000
0. 000

510. 000
1890. 000

0. 000

400. 000
4100. 000
4076.000
4120. 000

O. 000
300. 000

4090.000
4078.000
4110. 000

360. 000
4090.000
4080. 000

0. 000
0. 000

8o8. 000
s0. 000

620. 000
1820. 000

0. 100
960. 000
250. 000
620. 000

1700. 000

900. 000
200. 000
600. 000

0. 000
0. 000

315. 000
4090.000
4080.000

0. 000

0.300
365. 000

4080.000
4078.000

0. 000

350. 000
4080.000
4080.000

0. 000
0. 000

320. 000
170. 000
880. 000

0. 000

0. 000
380. 000
300. 000

0oo. 000
0. 000

300. 000
380. 000
900.000

0. 000
0. 000

318. 000
4080.000
40e8.000

0. 000

0. 000
380. 000

4073.000
4080.000

0. 000

350. 000
4074.000
4094.000

0. 000
0. 000

0. 000
400. 000
925. 000

0. 000

0. 000
0. 000

420. 000
960. 000

0. 000

0. 000
400.000
990. 000

0. 000
0. 000

0. 000
4074.000
4090.000

0. 000

0.000
0.000

4076.000
4091.000

0. 000

0.000
4074.000
4094.000

0. 000
0. 000

1. 000
455. 000

1150.000
0. 000

0. 000
0. 000

500.000
1000.000

0. 000

0.000
430.000

1170.000
0. 000
0.000

5S

iofftf
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.1

( C
SI. 2.2-C.J

PACE

SECNO
0
TIME
SLOPE

DEPTH
QLOB
VLOB
XL0BL

CWSEL
.OCH
VCH
XLCH

CRIWS
QROB
VROB
XLODBR

WSELK
ALOB
XNL
ITRIAL

EO
ACH
XNCH
IDC

*PROF 1

CRITICAL DEPTH TO BE CALCULATED 
AT ALL CROSS SECTIONS

CCHV- 0. 100 CEHVW 0.300

*8ECNO 6. 000
3720 CRITICAL DEPTH ASSUIED

6.00 18.96 4080.96 4090.96 4074.00 4084.43

100000. 1120. 95806. 3074. 166. 6286.

0.00 6.73 15.24 4.11 0.045 0.035

0.007998 385. 400. 410. 0 17

HV
AROB
XNR
ICONT

3.47
748.
0. 050

6

HL
VOL
WTN
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST 'ikv

fy#

7

0.00 0.00 4074.00
0. 0. 4078.00

0.000 4062.00 62.17

0.00 1232.48 1294.65

*SECNO 5.500

3301 HV CHANGED "ORE THAN HVINS

5.50 22.13 4084.13 4079.53

100000. 2962. 91072. 5966.
0.01 4.48 * 9.74 3.40

0.001698 150. 270. 280.

CCHV- 0.200 CEHV- 0.500

*SECNO 5.000

3301 HV CHANGED tORE THAN HVINS

5.00 20.00 4084.00 4083.07

100000. 8467. 89616. 1917.

0.01 7.78 14.48 3.63

0.005274 230. 250. 290.

*SECNO 4.000

3301 MV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

4.00 18.09 4086.09 4086.09

100000. 3091. 96422. 487.

0.02 5.84 18.29 5.23

0.007088 470. 460. 440.

0.00 4085.49
661. 9347.

0.045 0.035
3 11

0.00 4087.01
1089. 6187.
0.045 0.035

3 15

0.00 4091.12
529. 5273.

0.045 0.035
0 11

1. 36
1757.
0. 050

0

3.00
528.

0. 050
0

5.03
93.

0. 050
0

0.85 0.21 4071.00
58. 8. 4076.00

0.000 4062.00 46.97
0.00 1260.39 1307.36

0.69 0.82 4076.00
115. 15. 4076.00

0.000 4064.00 75.99
0.00 1070.94 1146.92

2.80 1.01 4080.00
187. 24. 4080.00

0.000 4068.00 211.32
0.00 665.61 876.93
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PACE 4

SECNO
Q
TIME
SLOPE

DEPTH
GLOB
VLOB
XLOBL

CWSEL
OCH
VCH
XLCH

CRIWS
OROB
VROB
XLOBR

WSELK
ALOB

XNL
ITRIAL

EO
ACH
XNCH
IDC

mV
AROB
XNR
ICONT

ML

VOL
WTN
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELKIN S5TA
TOPWID ENDST

Ali 1, IC ,•_5
*SECNO 3.000

3301 HV CHANGED MORE THAN HVINS

3.00 18.42 4090.42 4087.25
100000. 6942. 90930. 2228.

0.03 5.49 13.39 3.66
0.002913 315. 319. 320.

CCHV. 0.100 CEHVM 0.300
*!ECNO 2. 500

3301 HV CHANGED MORE THAN HVINS

2.50 19.41 4092.41 4086.14
100000. 1769. 97086. 1146.

0.04 4.35 9.72 3.35
0.001400 365. 390. 380.

*SECNO 2. 000

3301 NV CHANGED MORE THAN HVINS

2.00 18.54 4092.54 4088.79
100000. 8786. 89644. 2570.

0.05 6.34 12.36 5.08
0.002566 350. 350. 300.

0.00 4092.99
1246. 6789.
0.045 0.035

4 11

0.00 4093.84
407. 9991.
0.045 0.035

2 19

0.00 4094.71
1385. 7174.
0.045 0.035

2 15

2.57
609.

0. 050
0

1. 43
342.
0. 050

0

2.17
506.

0. 050
0

1. 38

240.
0. 000
0. 00

0.49
30.

4072.00
993.92

4080.00
4080. 00
16. 26

1160.18

bf4 It,>
em tt

0.74 0.11 4080.00
324. 38. 4080.00
0.000 4073.00 219.88
0.00 873.18 1093.05

0. 65 0. 22 4080.00
403. 44. 4080.00

0.000 4074.00 178.78
0.00 801.87 980.65
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CROSS SECTION 4.00
STREAM DISCHAROE - 100000 CFS
DISCHAROGE 100000.

BRIDOE.XUGROUNDPW*WATER SURIE-ENEROY GRADIENT.C-CRlTICAL WSEL # / /

4110. 4120. 4130. 4140. 4150. 4160.

PLOTTED POINTS (BY PRIORITY)-BDBOTTOM BRIDGE.T-TOP

ELEV 4060. 4070. 4080. 4090. 4100.

STA-FEET

2 O.
50.

3 100.
ISO.
200.
250.
300.
350.
400.
450.
500.

5 550.
600.
650.
700.

6 750.
800.

8 850.
900.
950.

1000.
1050.
1100.

91150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
1600.
1650.
1700.
1750.
1800.
1850.
1900.

101950.

NRD=

X.
X

* X
Xw

* X w
.X W
x w

X . W

x .

X . 1

X. 14
XXXXxXX

XE
X . E

. E

.E

.9

.E

. E

.E.E
, .9

X .9
X. 9

X. E

X .E

X
X

X
X .

X
. X

X

X
X

X.
X
. X

X
X

X .
X.
X

BANK.

BANK.

0 ELLC= 9999999.00 ELTRD= 9999999.00

EL(I).STA4I)
4130.00
4080.00

0.00 4090.00
840.00 4086.00

100.00 408O.OO
870.00 4090.00

385.00 4068.00
1165.00 4120.00

530. 00
1930. 00

4078.00 750.00
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CROSS SECTION 3.00
STREAM DISCHARGE - 100000 CFS
DISCHARGE- 100000.

PLOTTED POINTS (BY PRIORITY)-B-BOTTOM BRIDGE.T-TOP BRIDGE.X-GROUND.W=WATER SURE-ENERGY GRADIENT.C-CRITICAL WSEL

ELEV 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160.

STA-FEET

2 0.
50.

3 100.
4 150.

200.
250.
300.
350.

5 400.
6 450.

500.
7 550.
8 600.

650.
700.
750.
800.
850.

10 900.
950.

1000.
1050.
1100.

111150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
1600.

121650.
1700.
1750.

131800.

NRD-

X
X

X

X
X 4

XC 14
X c .e

.X C 4
X C W

C W
C W
C W

X , C W
X . C W
X ., C 14
X . C 14
X. C U
X C 14
xxxXXxX 14

X w
xw
XII
X
X

X
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
XE

X
X

X.
X

. X

X.

X
X .

X
X

X
X

4170- 5g 7, ^Z c-

. ~ ~~ "A

BANK.

X
X

0 ELLC- 9999999.00 ELTRD- 9999999.00

EL I),STA I)
4130 00
4072. 00
4110.00

0. 00
570. 00

1640. 00

4100.00
4076. 00
4120. 00

80. 00
620. 00
1820. 00

4090. 00
4080. 00

170.00 4080.00
890.00 4098.00

400.00 4074.00 455.00
925.00 4090.00 1150.00



C

PROFILE FOR STREAMI DISCHARGE - 100000 CFS

C
5/ 16. &p

PLOTTED POINTS (BY PRIORITY)-C-ENERGY, W-WATER SURFACE. I-INVERT. C-CRITICAL W. S. . L-LEFT BANK. R-RI1HT BANK. M-LOWER END STA

H i fllflf,7
ELEVATION 4060.

SECNO CUJIDIS
4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150.

6. 00 0.
50.

100.
150.
200.
250.

5. 50 300.
350.
400.
450.
500.

5. 00 550.
600.
650.
700.
750.
600.
850.
900.
950.

4. 00 1000.
1050.
1100.
1150.
1200.
1250.

3. 00 1300.
1350.
1400.
1450.
1500.
1550.
1600.
1650.

2. 50 1700.
1750.
1800.
1850.
1900.
1950.
2000.

2 00 2050.

I
I
I
I
I
I
I
I

L R W E N
L

. L

. L

. L

.L

. L

I . L
I
I
I
I
I
I
I

I.
I
I .

I .
I .
I
1

1.
I
. I
. I
. I
. I
I I
I I

I

I
II
I
I

F
F
F

R
R
R
A

LR
L

R .CW E
I CW E
R C WE
R C WE

C WE
C WE
C WE
.C WE
. CWE
. CW E

CW E

M
.

.M1

I
M

L
L .
L
L.
L.
L.
L.
L.
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

CW E
W E.
CW E
CW E.

W E.
W E
CW E

W .E
W .E
CW .E
CW . E

CW . E
C W. E
C W. E
C W E
C W E
C W E
C .W E
C W E
C . W E

C . WE
C . W E
C W E

C . W E
C . W E
C . UE

C. W E
C. WE
C. W E

C. W E

I
.

n
. 1

N
M.

n.
. M

IM

n

.. M

. M

.M

. M.M

. M

. M

. M

. M

. M
M

M
M
M
M

N.

I
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***4********~N*4h**********>*******4I4***~*****N******

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02.03.04.05.06
MODIFICATION - 50.51.52.3.5,4.55.56

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

DISCHARGE - 100000 CFS

SUMMARY PRINTOUT

A..S4. , -

At II1

h'm lllf

SECNO

* 6.000

5. 500

5. 000

* 4.000

3. 000

2. 500

2. 000

a

100000. 00

100000. 00

100000.00

100000. 00

100000.00

100000. 00

100000. 00

CWSEL

4080. 96'

4094. 13

4084. 00

4086. 09

4090. 42

4092. 41

4092. 54

CRIWS

4080. 96

4079. 53

4083. 07

4086. 09

4087. 25

4086.14

4088. 79

GLOB

1119.98

2961. 67

8467. 16

3090. 94

6842. 18

1767. 90

8785. 67

OCH

95806. 41

91072. 47

89615. 53

96422. 21

90930.22

97086. 11

88644.07

GROB

3073. 61

5965. 65

1917. 31

486. 87

2227.60

1145.98

2570. 26

QLOBP

1. 12

2.96

8.47

3.09

6.84

1. 77

B.79

OCHP

95. 81

91. 07

89. 62

96.42

90. 93

97. 09

88. 64

QROBP

3.07

5.97

1. 92

0.49

2.23

1. 15

2.57

VLOB

6.73

4.48

7.78

5.84

5. 49

4.35

6.34

VCH

15. 24

9.74

14. 48

18. 29

13.39

9.72

12. 36

VROB

4. 11

3.40

3.63

5.23

3. 66

3.35

5. 08
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PAGE 6
(

21-APR-8 7 11: 26: 38

DISCHAROE - 100000 CFS

SUMMARY PRINTOUT

SECHO

* 6. 000

5.500

5. 000

* 4.000

3. 000

2.500

2. 000

KRATIO

0.00

2.17

0.57

0.36

1. O6

1. 44

0.74

AREA

7200. 34

11764.48

7803. 74

5895. 09

8645.11

10739. 32

9065. 25

CWSEL

4080.96

4094.13

4084.00

4086. 09

4090.42

4092.41

4092. 54

ELMIN

4062. 00

4062. 00

4064. 00

4068. 00

4072. 00

4073.00

4074. 00

DEPTH

1l. 96

22.13

20.00

18.09

18.42

19. 41

18.54

DIFWSX

0. 00

3.17

-0.13

2.09

4.32

1.99

0.13

HV

3.47

1. 36

3. 00

9.03

2.57

1.43

2.17

TOPB4ID

1232. 4B

1260.39

1070. 94

665. 6t

993. 92

973.1

801. 07

SSTA

62. 17

46. 97

7S. 99

211. 32

166.26

219.88

178.78

mt i// 111
ENDST K*CHSL IOK*S

1294.65 0.00 79. 9

1301.36 0.00 16.99

1146.92 8.00 52.74

976.93 8.70 70.89

1160.1lI 12.58 29.13

1093.05 2.63 14.00

980. 65 2. 86 25. 66



( ( (

21-APR-87 11:26:3S

PACE 7

SUMMARY OF ERRORS AND SPECIAL 
NOTES

CAUTION SECNO-

CAUTION SECNO-

CAUTION SECNO-

6.000 PROFILE- I CRITICAL DEPTH ASSUMED

4.000 PROFILE- 1 CRITICAL DEPTH ASSUMED

4.000 PROFILE- I MINIMUM SPECIFIC ENERGY

S3 -22C 1//

orrl
u,, 0117f/
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PAGE I

HEC2 RELEASE DATED NOV 
76 UPDATED MAY 1984

ERROR CORR - 01.02.03.04.05.06

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

************4C **********4*********************u 
***
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(
* WATER SURFACE PROFILES *

* VERSION OF NOVEMBER 1976 *

* UPDATED MAY 1984 *

* 
*

* RUN DATE 9-APR-57 TIME 14:24:18 *

* U.S. ARMY CORPS OF ENGINEERS
* THE HYDROLOOIC ENGINEERING CENTER*'
* 609 SECOND STREET# SUITE D *

* DAVIS. CALIFORNIA 95616
(916) 440-2105 (FTS) 449-2105 *

** ** *** * ********* **** **@ * ** ***** * ** *** *
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x
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x x
x x

xxxxxxx
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x x
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x
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x
x
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**********u***o****.****.**.******.*******..********
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01.02.03.04.05.06
MODIFICATION - 50.51.52.53.54.55.56

AIA AJ

TI
T2
T3

JP

UWrRA - GREEN RIVER - LOCAL PMF
WATER SURFACE PROFILE ON BROWN WASH
DISCHARGE - 100000 CFS

ICHECM INO NINV IDIR 8TRT METRIC HVINS a

0.

J2 NPROF

-1. 000

J3 VARIABLE

39. 000

0.

IPLOT

0. 000

CODES FOR

43.000

0. 1. 0.009000

PRFV8 XSECV XSECH

0.000 0.000 0.000

SUMMARY PRINTOUT

1.000 2.000 13.000

0.00

FN

0.000

0.0

ALLDC

-1. 000

100000. 4074.000

IBW CHNIM

0.000 0.000

FO

0. 000

ITRACE

0. 000

14.000 15.000 35.000 60.000 59.000

55. 000 26. 000 56. 000 0.000 38. 000 58.000 25. 000 1.000 42. 000 n. 000

51.000 10.000 4.000 53.000 54.000 33.000 5.000 0.000 0.000 0.000

NC
Xl
OR
OR

!

OR
OR

XR
OR
OR
OR

otNC
Xi
OR
OR
OR

0. 045
1.000

4104.000
4110.000

2.000
4114.000
4078.000

2. 500
4110.000
4076.000
4110.000

0. 000
3.000

4130. 000
4072.000
4120. 000

0. 050 0. 035
7. 000 150. 000
0.000 4090. 000

1145.000 4120.000

It,1 Oo 390.000o
,&.- 000 ZO 0
0.000 4090.000

510.000 40eo.000

.U4%00 300.000
0.000 4090.000

560.000 4070.000
1700.000 0.000

O. 0O0 . 000
Ot-d~c 400.000

0.000 4100.000
570. 00°°A4080.000

1620. 000 0. 000

0.100 0.300 0.000
765.000 730.000 510.000
150.000 4084.000 390.000

1385.000 0.000 0.000

.g920-00010 Msroo _o 0r ~o oo ?0 oj
200. 000 40e0. 000 380. 000

_92&-0.00CWA4094. 000 990. 000

960.000 365.000 02W0005l
250. 000 4000. 000 300. 000
620. 000 OWD 000 1/DA, 960. 000

0. 0;M6 0. 000 0. 000

D.O~a z 0d'j". 000
890. 000 315. 000 .0&-0001/'

80. 000 4090. 000 170. 000
890. 000 408. 000. 925. 000

0.000 0.000 0.000

0.000
610. 000

4080. 000
0.000

300. 000
4074. 000
4094. 000

~300 000 .sBb
4073. 000
4091. 000

0. 000

0. 000
320. 000

4080. 000
4090. 000

0. 000

0.000
0. 000

470. 000
0.000

0.000
400.000

1170.000

0. 000
420. 000

1000. 000
0. 000

0. 000
0.000

400.000
1150.000

0. 000

0. 000
0. 000

4102. 000
0. 000

0.000
4074.000
4120. 000

0.000
4076. 000
4096.000

0. 000

0. 000
0. 000

4074. 000
4110.000

0.000

0.000
0.000

765.000
0.000

0.000
430. 000

1890.000

0. 000
500.000

1330. 000
0.000

0. 000
1.000

455. 000
1640. 000

0. 000
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(

Sh. V 3A
PACE %.I

2 ofrv f/,/I
9-APR-87 14:24:183

xi
OR
OR

xl
OR
OR

NC
xi
oR
OR
OR

xi
OR
OR

x1
OR
OR
on
EJ

4.000
4130. 000
4080. 000

5. 000
4100. 000
4074. 000

0. 000
5. 500

4090.000
4062.000
4090. 000

9.000
0.000

840. 000

10. 000
0. 000

635. 000

0.000
11. 000
0. 000

570. 000
1460. 000

385. 000
4090. 000
406.6000

270. 000
4080.000

0.000
1030. 000

4080. 000
4073. 000

0. 000

110.000
4074.000
4080. 000

242. 000
4070. 000
406b.000
40ao. 000

0. 000

640. 000
100. 000
870. 000

876. 000
95. 000

876. 000

.o.200 1% I
890. 000

80. 000
6O. 000

0.000

890. 000

1265.000

970.000
140. 000
860. 000

2040. 000
0.000

470. 000
4080.000
4090. 000

230.000
4076. 000
A080 -OOO t

.O.-50a-d 3

-W00400 Ism

4000. 000
4076.000

0.000

385.000
4070. 000
4100. 000

O. 000
4064.000
4066. 000

0. 000
0.000

420W6
385. O0
t 165. 000

270. 000
,90.000

0. 000
270.000
140.000
690.000

0.000

410.000
490. 000
885. 000

0. 000
242. 000
915.000

0.000
0.000

440.000
4068. 0004120.000

.250:-00 s2
4076.000

0.0004o00

4071.000
4079.000

0. 000

400. 000
4062. 000

0. 000

0.000
4060. 000
4066. 000

0.000
0.000

0.000
530. 000

1930.000

o o, 0.000
470. 000

1b 1090.000

0.000
ZJo 0. 000

180.000
940.000

0.000

0. 000
525.000

0.000

0.000
665. 000
970.000

O. 000
0.000

O. 000
4078.000

0.000

0. 000
4064. 000
4110.000

0.000
0.000

4070. 000
4080.000

0. 000

0.000
SiX76-00cf&e

0. 000

0.000
4056. 000
4068. 000

0. 000
0. 000

0.000

O. 000

r/fit

1 . 000
530.000

0885.000

0.000
10.000

530.000

0.000

¢' 685. 000.000
0. 000

680. 000

6 80. 0001180. 000
0.0000.000

6.000 8.000
4090.000 0.000
3D74oo(004 ago. 000

7.000
4090. 000
4060. 000
4068.000

0. 000

12. 000
0. 000

710. 000
1350. 000

0. 000

w - .'-
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.

C (.
PACE 3

5/213A . ySECNO
a
TIME
SLOPE

DEPTH
GLOB
VLOB
XLOBL

CWSEL
ICH
VCH
XLCH

CR WS
GROB
VROB
XLOBR

WSELK
ALOn
XNL
ITRIAL

EO
ACH
XNCH
IDC

HV
AROD
XNR
ICONT

ML
VOL
WTN
CORAR

OLOS8 BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPUID ENDST

*PROF I

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

rfllM ,/f/f

CCHV- 0.100 CEHV- 0.300
*SECNO 1.000
3940 SECTION NOT HIGH ENOUGH
3940 SECTION NOT HIGH ENOUGH
3840 SECTION NOT HIOH ENOUGH
3840 SECTION NOT HIGH ENOUGH

1.00 16.62 4096.62
100000. 1630. 98370.

0.00 6.94 18.45
0.008992 0. 0.

4347.487 4154.000 4080.o0C
4347.487 4204.000 4080. ooC
4347.487 4254.000 4080.OOC
4347.487 4304.000 4080. oOC

4096.93 4074.00 4101.63
0. 235. 5332.

0.00 0.045 0.035
0. 0 35

I 4154.000 4083.000
) 4204.000 4083.000
P 4254.000 4093.000
P 4304.000 4083.000

5.21 0.00 0.00
0. 0. 0.

0.000 0. 000 4080.00
11 0.00 613.87

14
14
14
14

4090.00
4102. 00
79. 03

692. 91

*SECNO 2.000

3301 HV CHANGED MORE THAN HVINS

2.00
100000.

0.01
0. 018e46

12. 00
3042.
9.41
730.

4086. 00
96207.
22. 87
610.

4089. 26
751.
S.37
510.

0. 00
323.

0.045
7

4093. 86
4206.
0. 035

16

7.87
90.

0. 050
0

7.71
72.

0. 000
0.00

0. 27
9.

4074.00
677. 82

4080. 00
4080. 00
272.14
949. 96

*SECNO 2.500

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WBEL CWSEL
3693 PROBABLE MINII"U SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2.50 12.89 4095.89 4085.89
100000. 540. 99821. 639.

0.01 6.23 16.91 6.67
0.008656 335.. 300. 250.

CCHY- 0.100 CEHV- 0.300
*SECNO 3.000
3685 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE MINI"UT SPECIFIC ENERGY

0. 00
87.

0. 045
20

4090. 28
5846.
0. 035

a

4.39
96.

0. 050
0

3.69
109.

0. 000
0. 00

2.71
14.

4073. 00
713.70

4080. 00
4078.00
270. 56
984. 27
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C C
PACE 4

SECNO
a
TIME
SLOPE

DEPTH
GLOB
VLOB
XLOBL

CUSEL
OCH
VCH
XLCH

ASSUMED
4086.53
96301.

18.01
300.

CRIW9
GROB
VROB
XLOBR

4086.53
662.
5. 51
240.

WSELK
ALOB
XNL
ITRIAL

0. 00
491.
0. 045

20

EQ
ACH
XNCH
IDC

4091. 41
5347.
0.035

8

HV
AROB
XNR
ICONT

4.87
120.

0. 050
0

ML
VOL
WTN
CORAR

2.38
150.

0. 000
0. 00

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

,<AX, ?3A .#s'

She 0 71t / flu
/t /f/ m 1f-

3720 CRITICAL DEPTH
3.00 14.53

100000. 3037.
0.02 6.18

0.007242 365.

1. 99
19.

4072. 00
667. 06

4080.00
4080. 00
249. 70
916. 76

*SECNO 4.000
3685 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

4.00 17.43 4085.43 4085.43
100000. 2293. 97350. 357.

0.02 5.46 18.48 4.86
0.007243 315. 320. 305.

*SECNO 5.000

3301 HV CHANOED MORE THAN HVINS

0.00
420.

0. 045
20

4090. 60
5269.
0. 035

11

5.17
74.

0. 050
0

2.32
193.

0. 000
0. 00

1. 96
24.

4068. 00
636.77

4080.00
4080.00
230.36
867.13

5.00
100000.

0.03
0.016381

15. 07
1155.
5.62
470.

4079. 07
97747.

21. 07
440.

4081. 16
1099.
11.'06
420.

0.00
206.

0.045
7

4085. 84
4640.
0. 035

a

6.76
99.

0. 050
0

4.60
247.

0.000
0.00

0.16
31.

4064. 00
753. 31

4076. 00
4064.00
135. 88
89. 18

CCHV- 0.200 CEHV 0.500
*SECNO 5.500

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

5.50 17.53 4079.53 4079.53
100000. 1259. 98261. 481.

0.03 7.77 16.16 3.40
0.008281 230. 250. 290.

0.00
162.

0.045
20

4083.53
6092.
0. 035

11

4.00
138.

0. 050
0

2.83
280.

0. 000
0. 00

1. 43
36.

4062.00
936. 04

4071.00
4076. 00
142. 08

1078.13

*SECNO 6.000
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I

(
PACE

9-APR-87 14:24:18

S

SECHO

TIME
SLOPE

DEPTH
OLOD
VLOB
XLGBL

CW8EL
0 (C"
VCH
XLCH

CRIWS
GROB
vRoB
XLGBR

WSELK~
ALOB
XNL
ITRIAL

EO
ACH
XNCH
IDC

MV
AROR
XNR
ICONI

ML
VOL
WTN
CORAR

QLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN S8TA
TOPWID END8T

HAt ifl/If

3301 NV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED W9EL.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUMED
6.00 18.22 4080.22 4080.22

100000. 829. 95414. 3758.

0.04 6.23 15.19 4.51

0.007943 100. 190. 270.

0.00 4083.66
133. 6283.

0.045 0.035
20 8

3.43
834.
0. 050

0

1.55 2.74 4074.00
310. 41. 4076.00
0.000 4062.00 67.23
0.00 1204.65 1271.87

*SECNO 7.000

3301 HV CHANOED MORE THAN HVINS

7.00 12.38 406a.38 4071.24

100000. 1633. 96259. 2108.

0.04 10.01 23.B9 5.90

0.032377 385. 400. 410.

0. 00
163.

0. 045
a

4076. 94
4030.
0.035

10

8.56
357.

0. 050
0

5.69 1.03
365. 52.
0.000 4056.00
0.00 1195.60

4064.00
4066. 00
167.53
1363.13



r J

C C-
4, '?. A 7CROSS SECTION 3.00

STREAM DISCHARGE - 100000 CFS
DISCHARGE- 100000.

'I

PLOTTED POINTS (BY PRIORITY)-B-BOTTOM BRIDOE.T-TOP BRIDOEXmOROUND.4"WATER SUR.E-ENEROY ORADIENT.C-CRITICAL USEL

kl/,fELEV 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160. 4170.

STA-FE6T

2 0.
50.

3 100.
4 150.

200.
250.
300.
350.

5 400.
& 450.

500.
7 550.

600.
650.
700.
750.
800.
850.

9 900.
950.

1000.
1050.
1100.

101150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
1600.

111650.
1700.
1750.

121800.

NRD-

X
x
X

x
Ku

x Id
. Idw

14w
14

K 14
xX X K KX

x . w~

XE
.E
.E
.E
. E
. E
. E
.E
.E
.E
. E
.E
.E
. E
.E
[.E
[.E
X. E
X. E
XE
XE
. X

.

x
K.x

K

K .
K

K
X

X

DANK.

BANK.

0 ELLC- 9999999.00 ELTRD- 99999. 00

ELII)#STA(I)
4130. 00
4072. 00
4120.00

0. 00
570. 00

1820. 00

4100. 00
4090. 00

80. 00 4090. 00
880. 00 4098.00

170.00 4080.00
925. 00 4090.00

400.00 4074. 00
1150.00 4110.00

455. 00
1640.00



CROSS SECTION 4.00
STREAM DISCHAROE a 100000 CFS
DZ8CHAROE- 100000.

.

(
'A. id3A g

fo A'Hly z 7/PLOTTED POINTS (BY PRIORITY)-B-BOTTOM 8RIDOE.T-TOP BRIDGE.X-OROUND.o-WATER SUR.E-ENERGY ORADIENT#C-CRITICAL WSEL

ELEV 4060. 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4190. 4160.

STA-FEET

2 0.
SO.

3 100.
190.
200.
250.
300.
390.

4 400.
450.
500.

9 590.
600.
650.
700.
750.

6 0oo.
a 990.

900.
950.

1000.
1050.
1100.

91150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
1600.
1650.
1700.
1750.
1800.
1850.
1900.

101950.

X .
X

X
X

.X N

X 14
X .

X .

X .

X .

X . N
xxxxxxx

XE
X . E

.E.E.E

X .E

X.E

.E

X
X

X
x.

X

X

X
X

X
X.

X
X

X
X

X.
X.

X

BANK.

BANK.

NRD- 0 ELLC- 9999999.00 ELTRD- 9999999.00

EL(I),STA£I)
4130.00
4080.00

0.00 4090.00
840.00 4086. 00

100.00 4080.00
870.00 4090.00

395.00 4068.00
1165.00 4120.00

530. 00
1930. 00

4079. 00 800. 00



PROFILE FOR STREAM DISCHARGE - 100000 CFS 4 .C 3A -7

PLOTTED POINTS (BY PRIORITY)-E-ENEROY. W-WATER SVRFACE. I-INVERT. C-CRITICAL W. S. * L-LEFT BANK. R-RICHT DANK, M-LOWER END STA Hq 0(41>7

ELEVATION 4050. 4100. 4150. 4200. 4250. 4300. 4350. 4400. 4450. 4500.
SECNO CUtDIS

1.00 0.
50.

100.
150.
200.
250.
300.
350.
400.
450.
500.
550.
600.

2.00 650.
700.
750.
900.
950.
900.

2.50 950.
1000.
1050.
1100.
1150.
1200.

3.00 1250.
1300.
1350.
1400.
1450.
1500.

4. 00 1550.
1600.
1650.
1700.
1750.
18O0.
1850.
1900.
1950.

5.00 2000.
2050.
2100.
2150.
2200.

5.50 2250.
2300.
2350.
2400.

I LWE
I LWE
I LWE
I LWE'
IL WE
ILWCE

I LWCE
I LWE.
I LWE.
I LWE.
ILRWE.
ILWCE.
ILWCE. n
ILWCE. M
ILWCE. M
ILW E. M
ILWE .

ILWE . M
ILWE . M
ILWE . M
ILWE . M
ILWE ,
ILWE. M
I LWE. n
I LWE. P
I LWE .
I LWE Mt
I LWE .
I LWE. M
I LWE. n
I LWE. n
I LWE. M
I LWE .

I RLWE. n
I RLWE. M
I RLWE . M
IR WCE . n
IRLWE .Mn
I LWE . M
I LWE M
I LWE P
I LWE n
IRLWE P.
IRLWE M.

I LRWEMt
I LRWEM
I LRWEMI
I LWEMt
I LWEMt

Mt
M .

. M
Mt.

Mt
Mt

.M

Mt

It

. M
M .

M1



C
i

( C
6. 00 2450.

2500.
2550.
2600.
26X0.
2700.
2750.
2800.

7. 00 2850.

II LWEM .
* I LWEM .
* I LWE M
* I LWE ti
* I LIE M .
* I LWE ti.
. ?LWCEM .
* LW E 11.
I LI4EM7.

VMI 3A 9//v
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( C
PAGE 6

SA. d.5A /
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01.02.03.04.05.06
MODIFICATION - 50.51*52.53.54.55.56 OZ~r4 ~11,47

if P f//fA
NOTE- ASTERISK (*) AT LEFT OF CROS8-SECTION NUMBER INDICATES MESSAOE IN SUMMARY OF ERRORS LIST

DISCHAROE - 100000 CFS

SUIMMRY PRINTOUT

SECHO

*

*

*

1. 000

2.000

2. 500

3. 000

4. 000

5. 000

5. 500

6. 000

7. 000

a

100000.00

100000. 00

100000. 00

100000. 00

100000. 00

100000.00

100000. 00

100000. 00

100000. 00

4096. 62

4086.00

4085. 89

4086. 53

4085. 43

4079. 07

4079.53

4090.22

4068. 38

4096.93

40e8. 26

4085. 89

4086.53

4085. 43

408l. 16

407. 53

4080. 22

4071.24

1630.48

3041. 58

539. 68

3036. 91

2292.56

1154.8O

1257.50

28. 76

1632. 62

CW4SEL CR1118 GLOB OCH

98369. 52

96207.13

98821. 49

96301.13

97350.02

97746.55

98261. 48

93413. 52

96258. 91

GRoB

0. 00

751. 29

638.82

61. 97

357.43

1099. 65

481. 02

3757. 72

2108. 48

OLOBP OCw

1. 63

3.04

0.54

3.04

2. 29

1.15

1.26

0.83

1. 63

98.37

96. 21

98.82

96. 30

97. 35

97. 75

98.26

95.41

96. 26

0.00

0. 75

0.64

0.66

0.36

1.10

0.49

3.76

2.11

6.94

9.41

6.23

6.18

5.46

5.62

7.77

6.23

10. 01

OROBP VLOB VCH

18.45

22. 87

16. 91

18. 01

18. 48

21. 07

16. 16

15.19

23.89

VROB

0.00

8.37

6.67

5.51

4.96

I1. 06

3.48

4.51

5.90

*

*
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DISCHARGE - 100000 CFS

SUIWARY PRINTOUT
E HA

ENDST K*CHSL 10K*13

0

*

a

SECNO

1. 000

2. 000

2.500

3.000

4. 000

5. 000

5. 500

6. 000

7. 000

KRAT10

0.00

1. 45

1.13

1. 55

1. 73

1. 50

0.75

2.29

2.02

AREA

5567. 30

4618. 70

6027.91

5957. 95

5761. 97

4944. 67

6392.18

7249. 86

4550. 32

CWSEL ELMIN DEPTH DIFWSX

4096. 62

4086.00

4085. 89

4086.53

4085. 43

4079. 07

4079.53

4080. 22

4068.38

4080. 00

4074. 00

4073. 00

4072. 00

4068. 00

4064. 00

4062. 00

4062. 00

4056. 00

16.62

12. 00

12.89

14.53

17.43

15.07

17. 53

18. 22

12. 38

0.00

-10. 63

-0. 11

0.65

-1. 11

-6. 35

0.46

0.69

-11.84

5.21

7. 87

4.39

4.87

5.17

6. 76

4.00

3.43

8.56

613.87

677.82

713. 70

667. 06

636. 77

753. 31

936. 04

1204. 65

1195.60

79.03

272.14

270. 56

249. 70

230. 36

135.88

142.08

67.23

167.53

692.91

949. 96

994. 27

916. 76

867.13

889. 18

1078.13

1271. 87

1363.13

0.00

-9.84

-3.33

-3. 33

-12.50

-9.09

-9. 00

0.00

-15.00

89.92

188.46

86. 56

72.42

72.43

163. 81

82. S1

79. 43

323. 77

NV TOPIIID 88TA

4

a
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SUMMARY OF ERRORS AND SPECIAL NOTES

dIrl-

/fdy V9/
CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION

SfCNO-
SECNO-
SECNO-

SECRO"
SECNO"
SECNO"

SECNO-
SECNO-
SECNO-

SECNO-
SECNo-
SECNOW

SECNO-
SECNO-
SECNO-

2. 500
2. 500
2. 500

3 000
3. 000
3. 000

4. 000
4. 000
4. 000

5. 500
5. 500
5. 500

A. 000
4. 000
6. 000

PROFILEw
PROFILE-
PROFILE-

PROFILE-
PROFILE-
PROFILE-

PROFILE-
PROFILE-
PROFILE-

PROFILE-
PROFILE-
PROFILE-

PROFILE-
PROFILE=
PROFILE-

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE USEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE W8EL
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( C.
PACE I

S'!m ac3A. //
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984

ERROR CORR - 01.02.03.04.05.06
MODIFICATION - 50,51.52.53.54,55.56

Ptm$ Oilr
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F****************** *****4**#*************#*************

* WATER SURFACE PROFILES
* VERSION OF NOVEMBER 1976 *
* UPDATED MAY 1984 *

* RUN DATE 16-APR-87 TIME 15:57:34 *
*AA ---- A*a*m* ...

* U. S. ARMY CORPS OF ENINEERS
* THE HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET, SUITE 0
* DAVIS. CALIFORNIA 95616

* (916) 440-2105 (FTS) 449-2105 *
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16-APR-87 15: 57: 35

( C
PAGE 1

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01.02.03.04.05.06
MODIFICATION - 50 51.52.53.54.5.556

't // 6/
PIM {//f

T1
T2
T3

UMTRA - GREEN RIVER - LOCAL PMF
WATER SURFACE PROFILE ON DROWN WASH
DISCHARGE - 100000 CFS

JI ICHECK

0.

IN0 NINV IDIR STRT METRIC HWINS a wsEL

0.00 0.0 100000. 4074.000

Fe

0. 0000. 0. 1. 0.009000

Jt NPROF IPLOT PRFVS XSECV XSECH FN ALLDC loW CHNIM ITRACE

-1.000 0.000 0.000 0.000 0.000 0.000 -1.000 0.000 0.000 0.000

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38.000 43.000 1.000 2.000 13.000 14.000 15.000 35.000 60.000 59.000

55.000 26.000 56.000 0.000 38.000 59.000 25.000 1.000 42.000 8.000

51.000 10.000 4.000 53.000 54.000 33.000 5.000 0.000 0.000 0.000

NC
xi
OR
OR

xl
OR
OR
OR

xi
OR
OR
OR

NC
xi
OR
OR
OR

0. 045
1. 000

4104. 000
4110.000

2. 000
4114. 000
4078.000
4120. 000

2.500
4110.000
4076.000
4096.000

0. 000
3. 000

4130. 000
4072.000
4110. 000

0. 050
7. 000
0.000

1145.000

11. 000
0. 000

510.000
I990. 000

12.000
0. 000

560. 000
1330. 000

0. 000
12. 000
0. 000

570. 000
1640. 000

0.035
150. 000

4090.000
4120. 000

380. 000
4090.000
4080.000

0. 000

300.000
4090.000
4078.000
4110.000

0. 000
400. 000

4100. 000
4076.000
4120. 000

0. 100
765.000
150.000

1385.000

900.000
200.000
600. 000

0. 000

960. 000
250. 000
620.000

1700. 000

0.200
880. 000

80. 000
620. 000

1820. 000

0.300
730.000

4084.000
0. 000

350.000
4080.000
4080.000

0. 000

365. 000
4090.000
4078.000

0. 000

0.500
315. 000
4090.000
4080.000

0. 000

0. 000
510.000
390. 000

0. 000

300.000
380. 000
900. 000

0. 000

380. 000
300. 000
800. 000

0. 000

0. 000
320.000
170.000
880. 000

0. 000

0. 000
610.000

4080.000
0. 000

350.000
4074.000
4094.000

0. 000

380.000
4073.000
4080.000

0. 000

0. 000
318. 000
4080.000
4099.000

0. 000

0. 000
0.000

470.000
0. 000

0.000
400.000
990. 000

0. 000

0.000
420. 000
960.000

0. 000

0. 000
0. 000

400. 000
925. 000

0. 000

0.000
0.000

4102. 000
0.000

0. 000
4074.000
4094.000

0. 000

0. 000
4076.000
4091.000

0.000

0. 000
O. 000

4074.000
4090.000

0. 000

0. 000
0.000

765.000
0. 000

0.000
430.000

1170.000
0. 000

0.000
500.000

1000.000
0. 000

0.000
1.000

455.000
1150.000

0. 000



16-APR-87 15:57:35 k * PACE 2

8g r/o /
Xi 4.000 9.000 385.000 840.000 470.000 440.000 460. 000 0.000 0.000 1.000 /Of s~// po
OR 4130.000 0.000 4090.000 100.000 4080.000 385.000 4068.000 530.000 4078.000 750. 000
OR 4080.000 840.000 4086. 000 870.000 4090.000 1165.000 4120.000 1930.000 0.000 0.000

Xl 5.000 10.000 270.000 87b.000 230.000 290.000 250.000 0.000 0.000 0.000
OR 4100.000 0.000 4080.000 95.000 4076.000 270.000 4076.000 470.000 4064.000 530.000
OR 4074.000 635. 000 4076.000 876. 000 4082.000 890.000 4082. 000 1090.000 4110. 000 1895. 000

NC 0.000 0.000 0.000 0.100 0.300 0.000 0.000 0.000 0.000 0.000
Xl 5.500 11.000 180.000 690.000 150.000 280.000 270.000 0.000 0.000 0.000
OR 4090.000 0.000 4080.000 80. 000 4080.000 140.000 4071.000 180. 000 4070.000 530.000
OR 4062. 000 570.000 4073.000 680. 000 4076.000 890.000 4079.000 940.000 4080.000 1200.000
OR 4090.000 1460.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Xi 6.000 8.000 110.000 890.000 385.000 410.000 400.000 0.000 0. 000 0.000
OR 4090.000 0.000 4074.000 110.000 4070.000 490.000 4062.000 525.000 4079.000 685.000
Oh 4078.000 890.000 4080.000 1265.000 4100.000 1085.000 0.000 0.000 0.000 0.000

(xi 7.000 12.000 242.000 970.000 0.000 0.000 0.000 0.000 0.000 0.000
OR 4090.000 0.000 4070.000 140.000 4064.000 242.000 4060.000 665.000 4056.000 680.000
OR 4060.000 710.000 4068.000 860.000 4066.000 915.000 4066.000 970.000 4068.000 110. 000

uGR 4068.000 1350.000 4088.000 2040.000 0.000 0.000 0.000 0.000 0.000 0.000
EJ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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5s. d39 4 3

PACE16-APR-37 15:57:35

SECNO
9
TIME
SLOPE

DEPTH
GLOB
VLOB
XLOBL

CWSEL
.OCH
VCH
XLCH

CRIWS
GROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EO
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

*PROF I

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS
mt f/f 7

CCHV- 0. 100 CEHV- 0. 300
*SECNO 1.000
3940 SECTION NOT HIGH ENOUGH
3840 SECTION NOT HIGH ENOUGH
3840 SECTION NOT HIGH ENOUGH
3840 SECTION NOT HIGH ENOUGH

1.00 16.62 4096.62
100000. 1630. 98370.

0.00 6.94 18.45
0.008992 0. 0.

4347.4n7 4154.000 4080.00
4347. 487 4204. 000 4080. o00
4347.487 4254.000 4080.004
4347.487 4304.000 4080.004
4096.93 4074.00 4101.83

0. 235. 5332.
0.00 0.045 0.035

0. 0 35

) 4154.000 4083.000
0 4204.000 4083.000
0 4254.000 4093.000
0 4304.000 4083.000

5.21 0.00 0.00
0. 0. 0.

0.000 0.000 4090.00
11 0.00 613.87

14
14
14
14

4090. 00
4102.00
79. 03
692. 91

*SECNO 2.000

3301 HV CHANGED MORE THAN HVINS

2.00
100000.

0. 01
0. 016802

12. 91
4194.
9.77
730.

4086. 91
94467.
22. 27
610.

4088. 81
1339.
S.73
510.

0. 00
429.
0. 045

6

4094. 27
4241.
0. 035

11

7.35
153.

0. 050
0

7.35
73.

0. 000
0. 00

0.21
9.

4074. 00
688. 72

4080. 00
4080. 00
255. 68
944. 40

*SECNO 2.500

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2.50 13.21 4086.21 4086.21
100000. 615. 98987. 398.

0.01 6.37 16.77 5.67
0.008412 350. 350. 300.

CCHV- 0.200 CEHV- 0.500
*SECNO 3.000
3685 20 TRIALS ATTEMPTED WSELCWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

0. 00
97.

0.045
20

4090.54
5902.
0.035

5

4.33
70.

0. 050
0

4.03
117.

0. 000
0. 00

2.99
1S.

4073. 00
713. 67

4090. 00
4080. 00
268.93
982. 60



16-APR-87 15:57:35
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PACE 4

SECNO
Q
TIME
SLOPE

DEPTH
GLOB
VLOB
XLOBL

CWSEL
.OCH
VCH
XLCH

ASSUMED
4087. 34
94972.
17. 87
380.

CRIWS
GROB
VROB
XLOBR

4087. 34
900.
5. 94
380.

WSELK
ALOB
XNL
ITRIAL

0. 00
620.
0. 045

20

EO
ACH
XNCH
IDC

4092. 09
5314.
0. 035

a

HY
AROB
XNR
ICONT

4.74
152.

0. 050
0

ML
VOL
WTN
CORAR

2.95
170.

0. 000
0. 00

GLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

<:4 Y2*/ c

ff/1/ X 7&y fl3720 CRITICAL DEPTH
3.00 15.34

100000. 4129.
0.02 6.66

0.007189 365.

3.09
21.

4072. 00
690.17

4090. 00
4080. 00
231. 13
921. 30

*SECNO 4.000
3685 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUMED
4.00 18.08 4086.08 4096.08

100000. 3080. 96435. 485.
0.02 5.84 18.31 5.23

0.007115 315. 318. 320.

0.00
527.

0. 045
20

0. 00
769.
0. 045

5

4091. 12
5267.
0. 035

11

4087. 06
5166.
0. 035

a

5. 04
93.

0. 050
0

4.74
112.

0. 050
0

2.27
214.

0. 000
0. 00

3.91
277.

0. 000
0. 00

0.54
26.

4068. 00
664. 36

0.15
35.

4064.00
1015.12

4080.00
4090. 00
211.67
876. 03

4076. 00
4076.00
83. 98

1099.10

*SECNO 5.000
5. 00

100000.
0.03

0.010323

18. 32
6775.
8.61
470.

4082. 32
92836.

17. 97
460.

4063. 06
387.
3.46
440.

CCHV- 0.100 CEHV- 0.300
*SECNO 5.500

3301 HV CHANGED MORE THAN HVINS

5.50
100000.

0.04
0. 014836

16.18
1062.
9.28
230.

4078.18
98766.
19. 29
250.

4079. 53
152.
3.83
290.

0. 00
115.

0. 045
7

4083. 90
5122.
0. 035

a

5. 72
40.

0. 050
0

3.06
309.

0. 000
0.00

0.10
40.

4062. 00
778. 23

4071. 00
4076. 00
148.09
926. 32

*SECNO 6.000

3301 HV CHANGED MORE THAN HVINS

3695 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

6.00 18.96 4080.96 4080.96
100000. 1120. 95803. .3076.

0.04 6.73 15.24 4.11
0.007992 150. 270. 280.

0. 00
166.

0. 045
20

4094. 43
6287.
0. 035

11

3.47
748.

O. 050
0

2. 86
348.

0. 000
0. 00

0.78
46.

4062. 00
1232.53

4074. 00
4078. 00
62.16

1294. 70
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PAGE 5

SECNO
a
TIME
SLOPE

DEPTH
GLOB
VLOB
XLOBL

CWSEL
OCH
VCH
XLCH

CRIWS
GROB
VROB
XLO9R

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELKIN SSTA
TOPWID ENDST

i r///'4 1
Ifem 5114ft7*SECNO 7.000

3301 HV CHANGED MORE THAN HVINS

7. 00
100000.

0. 05
0.039679

12. 11
1512.
10. 50
385.

4068. 11
96985.
25. 27
400.

4071. 22
1503.
5. 90
410.

0. 00
144.

0. 045
7

4077. 77
3938.
0. 035

14

9.65
255.
0. 050

0

6. 04
400.

0. 000
O. 00

0.62
57.

4056. 00
1182.01

4064. 00
4066. 00
172. 02
1354. 03
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CROSS SECTION 3.00
STREAM DISCHARGE - 100000 CFS
DISCHARGE- 100000.

4;i9 -4
W /4 MPLOTTED POINTS (BY PRIORITY)-BnDOTTOM BRIDGE.TaTOP BRIDGE.X-GROUND.W-WATER SURPE-ENEROY CRADIENT.C-CRITICAL WSEL

ELEV 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160. 4170.

STA-FEET

2 0.
50.

3 100.
4 150.

200.
250.
300.
350.

* 400.
4 450.

500.
7 550.
a 400.

650.
700.
750.
800.
850.

10 900.
950.

1000.
1050.
1100.

111150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
1600.

121450.
1700.
1750.

131800.

NRD-

xw

X 14

X 14

X . 1

x . 14

x . 14
X. 14

X 14
xxxxxxxxx

*X
I

X

K.X.

X

E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
X

X

X
XX .

X

X

K.

X
X

X
X .

X
X
X

X

X

BANK.

BANK.

0 ELLC- 9999999.00 ELTRD- 9999999.00

EL(I).STA(I)
4130.00
4072.00
4110.00

0. 00
570 00

1640. 00

4100. 00
4076. 00
4120.00

s0. 00
620. 00
1820. 00

4090. 00
4080.00

170.00 4080.00
890.00 4088.00

400.00 4074.00
925.00 4090.00

455.00
1150.00



C i ( C~~~~~~~~~
sl d36ICR05S SECTION 4. 00

STREAM DISCHAROE - 100000 CFS
DISCHARGE- 100000.

HA f//17PLOTTED POINTS (BY PRIORITY)-B-BOTTOM BRIDGE.T-TOP BRIDGE.X-CROUND.WIWATER SURE-ENERGY ORADIENT.C-CRITICAL WSEL

ELEV 4060. 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160.

STA-FEET

2 0.
50.

3 100.
150.
200.
250.
300.
350.

4 400.
450.
500.

5 550.
600.
650.
700.

6 750.
800.

8 850.
900.
950.

1000.
1050.
1100.

91150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
1600.
1650.
1700.
1750.
1800.
1850.
1900.

101950.

X .
X

XE
X E

X .E
XW .E

X W .E
.X W .E
X W wE

X W .E
X . W .E

W wEX . W4 .E

X . W .E
X . W .E

X. W .E
X. W .E
XXXXXXX .E

X .E
X E
X E
X.E
X. E
XE

.X
X

X
X .

X

X

X
X

X
X .

X
X

X
X

X.
X.

X

BANK.

BANK.

NSID- 0 ELLC= 9999999. 00 ELTRD- 9999999. 00

EL(I),STA(I)
4130. 00 0. 00 4090 00 100. 00
4080. 00 840.00 4086.00 870.00

4080.00 385.00 4068.00
4090.00 1165.00 4120.00

5SO.00 4078.00 750.00
1930.00



( C (
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PROFILE FOR STREAM DISCHARGE - 100000 CFS

Ht T// f7
PLOTTED POINTS (BY PRIORITY)-E-ENERGYP W-WATER SURFACE. I-INVERT. C-CRITICAL W. S. # L-LEFT BANK. R-RICHT BANK. M-LOWER END STA

ELEVATION 4050.
SECNO CUMDIS

4100. 4150. 4200. 4250. 4300. 4350. 4400. 4450. 4500.

1.00 0.
50.

100.
150.
200.
250.
300.
350.
400.
450.
500.
550.
600.

2. 00 650.
700.
750.
800.
850.
900.
950.

2. 50 1000.
1050.
1100.
1150.
1200.
1250.
1300.

3.00 1350.
1400.
1450.
1500.
1550.
1600.
1S50.

4. 00 1700.
1750.
1800.
1850.
1900.
1950.
2000,
2050.
2100.

5.00 2150.
2200.
2250.
2300.
2350.

5.50 2400.

I LWE
I LWE
I LWE
I LYE
IL WE
IL WE

I LWCE
I LWE.
I LWE.
I LWE.
ILRWE.
IL WE.
ILWCE. M
ILWCE. M
ILWCE. K
ILWCE. K
ILWCE. M
ILWE . M
ILWE . M
ILWE . M
ILWE . K
ILWE . M
ILWE. M
ILWE. K

I LWE M
I LWE.
I LWE. K
I LWE. K
I LWE. K
I LWE. K
I LWE. K
I LWE.
I LWE. M
I LWE. M
I LWE. K
I LWE.

I LWE. K
I LWE. K
I LWE . M
I LWE. K
I L WE .M
I L WE .M
I L WE .M
I LWE M
I LWE M
I LWE K.
I LWE K.

I LRWEM
I LRWE.

n
K .

M.

.n
Mn.

M
M

M K.

M



2450. . I LRWEM .
2500. . I LRWEM .
2550. . I LWEM .

2600. . I LWEM1 .
6. 00 2650 .I LWi .

2700. . I LWEM .
2750. . I LRWEM .
2800. . ILWE ..
2850. I LWE M .
2900 . I LWE M .
2950. . ILWCE M .
3000. .I LW E M .

7. 00 3050. .I LW E M .

SAsl. v//i 1
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HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01. 02,03.04,05.06
MODIFICATION - 50.51#52,53.54#55.56

MM 5/140/f7
NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

DISCHARGE - 100000 CFS

SUtIARY PRINTOUT

SECNO

1. 000

2.000

* 2.500

* 3.000

* 4.000

5.000

5. 500

* 6.000

7. 000

a

100000.00

100000.00

100000. 00

100000. 00

100000.00

100000. 00

100000.00

100000.00

100000. 00

CWSEL

4096. 62

4086. 91

4006. 21

4087. 34

4096.08

4082. 32

4078.18

4080.96

4068.11

CRI1S

4096.93

4089. 81

4086. 21

4087. 34

4086. 08

4083. 06

4079. 53

408O. 96

4071.22

OLOS

1630.48

4193. 84

614. 70

4128.52

3080. 27

6775. 17

1062. 46

1120.24

1512.11

OCH

98369.52

94467.47

9B87. 43

94971. 57

96435.16

92837.50

98786.02

95803.27

96984. 69

OROB

0. 00

1338.69

397.86

899.91

484.55

387. 33

15t. 53

3076.48

1503.22

OLOBP

1.63

4.19

0.61

4.13

3.08

6.78

1.06

1.12

1.51

OCHP

9n.37

94. 47

98.99

94. 97

96. 44

92. 84

98.79

95.80

96. 98

OROBP

0.00

1. 34

0.40

0.90

0.48

0.39

0.15

3.08

1. 50

VLOB

6.94

9.77

6.37

6.66

5.84

8.81

9.28

6.73

10. 50

VCH

18.45

22.27

16. 77

17. 87

18. 31

17. 97

19. 29

15. 24

25. 27

VRO0

0.00

8.73

5.67

5. 94

5.23

3.46

3.83

4.11

5.90
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16-APR-87 15:57:35 PAOE 7

sl. 3 /xDISCHAROE - 100000 CF9

SUMMARY PRINTOUT

ENDST K*C *S8ECHO

1. 000

2. 000

* 2.500

* 3.000

* 4.000

5. 000

5. 500

* 6. 000

KRATIO

0.00

1. 37

1. 19

1. 64

1.13

1. 20

1. 20

0.78

AREA

5567. 30

4823. 97

6068. 58

6095.87

5696. 97

6047. 20

5276.52

7202. 15

CWSEL

4096. 62

4096. 91

4086. 21

4087. 34

4066. 08

4092. 32

4078.18

4080. 96

ELMIN

4080. 00

4074. 00

4073. 00

4072. 00

4068. 00

4064. 00

4062.00

4062. 00

DEPTH

16. 62

12. 91

13. 21

15. 34

1a. o0

18. 32

16. 19

18. 96

DIFWSX

0.00

-9. 71

-0. 70

1. 13

-1. 26

-3. 76

-4.14

2.79

NV

5.21

7.35

4.33

4.74

5.04

4.74

5. 72

3.47

TOPWID

613. 87

688. 72

713. 67

690.17

664. 36

1015.12

778. 23

1232.53

SSTA

79.03

255. 68

268. 93

231.13

211.67

63.98

148.09

62. 16

692.91

944. 40

982. 60

921. 30

876.03

1099.10

926. 32

1294. 70

0.00

-9.84

-2. 86

-2. 63

-12.59

-9.70

-9. 00

0. 00

89. 92

168.02

84.12

71. 89

71.15

103. 23

149.36

79. 92

7. 000 2.20 4236.59 4068.11 4056.00 12.11 -12.84 9.65 1182.01 172.02 1354.03 -IS.OO 38h.79
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SUMMARY OF ERRORS AND SPECIAL NOTES •1. d3B. /3
CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION

SECNOw
5ECNO-
SECNO-

SECNO-
SECNO-
SECNO-

SECNO-
SECNO-
SECNO-

SECNO-
SECNO"
SECNO-

2.500
2.500
2.500

3. 000
3. 000
3.000

4. 000
4. 000
4. 000

6. 000
6.000
6. 000

PROFILE-
PROFILE-
PROFILE-

PROFILE-
PROFILE-
PROFILE-

PROFILE-
PROFILE-
PROFILE-

PROFILE-
PROFILE-
PROFILE-

I
I
1

1
1
1

1
1
I

1
I
1

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE hSEL

jir Y/ht/07
HM 5// #0
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PAGE 1

•4.
********** *****N*****W***********************i*****

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01.02.03.04.05.06
MODIFICATION - 50,51.52,53,54.55,56

HiM r//f/
TI
T2
T3

UtTRA - GREEN RIVER - LOCAL PMF
WATER SURFACE PROFILE ON BROWN WASH
DISCHARGE - 100000 CFB

Ji ICHECK

0.

J2 NPROF

-1. 000

J3 VARIABLE

38.000

ING

0.

IPLOT

0. 000

CODES FOR

43.000

NINV

0.

PRFVS

IDIR S1

1. 0. OOS

XSECV X5

tRT METRIC

P000 0. 00

iECH FN

0. 000 0. 000

HVINS

0.0

ALLDC

-1. 000

a

100000.

IBW

WSEL

4085. 000

CHNIM

FO

0. 000

ITRACE

0. 000 0.000

SUMMARY PRINTOUT

1.000 2.000

0.000 0.000 0.000

13.000 14.000 15.000 35.000 60.000 59.000

55.000 26.000 56.000 0.000 38.000 58.000 25.000 1.000 42.000 8.000

51.000 10.000 4.000 53.000 54.000 33.000 5.000 0.o000 0. 000 0. 000

NC
xi
OR
OR
OR

xl
OR
OR
OR

NC
xl
OR
OR
OR

xi
CR
OR

0. 045
2. 000

4114. 000
4078.000
4120. 000

2. 500
4110. 000
4076.000
4096.000

0. 000
3. 000

4130. 000
4072.000
4110. 000

4. 000
4130. 000

0. 050
11. 000
0. 000

510.000
1890. 000

12. 000
0. 000

560. 000
1330. 000

0. 000
12.000

0. 000
570. 000
1640. 000

9. 000
0. 000

0. 035
380. 000
4090.000
4080. 000

0. 000

300. 000
4090.000
4078.000
4110.000

0. 000
400. 000
4100. 000
4076.000
4120. 000

385. 000
4090.000

0. 100
900. 000
200. 000
600. 000

0. 000

960. 000
250. 000
620. 000
1700. 000

0. 200
880. 000

80. 000
620. 000
1820. 000

840. 000
100. 000

0. 300
350. 000

4080.000
4080.000

0. 000

365. 000
4080. 000
4078.000

0. 000

0.500
315. 000
4090.000
4080.000

0. 000

470. 000
4080.000

0.000
300. 000
380. 000
900.000
0. 000

380. 000
300. 000
800. 000

O. 000

0. 000
320. 000
170. 000
S80. 000
0. 000

440. 000
385. 000

0.000
350.000

4074.000
4094.000

0. 000

380.000
4073.000
4080.000

0. 000

0. 000
318.000

4080.000
4088.000

0. 000

460. 000
4068.000

0. 000
0. 000

400. 000
990. 000

0. 000

0. 000
420. 000
960. 000

0. 000

0. 000
0. 000

400. 000
925. 000

0. 000

0. 000
530. 000

0. 000
0. 000

4074.000
4094.000

0. 000

0.000
4076.000
4091. 000

0. 000

0. 000
0.000

4074.000
4090.000

0. 000

0.000
4078.000

0. 000

0. 000
0.000

430.000
1170.000

0.000

0. 000
500. 000

1000.000
0. 000

0. 000
1. 000

455. 000
1150.000

0. 000

1. 000
750. 000

0. 0004080.000 840.000 4086.000 870.000 4090.000 1165.000 4120.000 1930.000
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PAJI

xi
OR
OR

NC
xl
OR
OR
OR

x1
OR
OR
EJ

5.000
4100. 000
4074.000

0. 000
5. 500

4090.000
40b2.000
4090.000

6. 000
4090.000
4078.000

0. 000

to. 000
0. 000

635.000

0. 000
11. 000

0. 000
570. 000

1460. 000

8. 000
0. 000

890. 000
0. 000

270. 000
4090.000
4076.000

0. 000
100. 000

4080.000
4073.000

0. 000

110.000
4074.000
4080.000

0. 000

076. 000
95. 000

876. 000

0.100
890. 000

80. 000
680. 000

0. 000

890. 000
110. 000

1265.000
0. 000

230. 000
4076.000
4092.000

0.300
150.000

4080. 000
4076.000

0. 000

385.000
4070.000
4100. 000

0. 000

290. 000
270. 000
890. 000

0. 000
280. 000
140. 000
890.000

0. 000

410.000
490.000

1885. 000
0. 000

250.000
4076.000
4082.000

0. 000
270. 000

4071. 000
4079.000

0. 000

400.000
4062.000

0. 000
0.000

0. 000
470.000

1090.000

0.000
0.000

180.000
940. 000

0. 000

0.000
525. 000

0.000
0. 000

0.000
4064. 000
4110.000

0.000
0.000

4070.000
4080.000

0. 000

0.000
4078.000

0. 000
0. 000

530.000
1885. 000

1WM /tI
W /M117

0. 000
0. 000

530. 000
1200. 000

0. 000

0.000
685.000

0. 000
0. 000



C ? c c
21-APR-87 11:30:49 PAGE 3

SECNO DEPTH CWSEL CRIWS WSELM Ea HV HL OLOSS BANK ELEV
O GLOB .OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF I

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHV- 0.100 CEHV- 0.300
*SECNO 2.000

2.00 14.47 4088.47 4088.91 4085.00 4093.43 4.95 0.00 0.00 408O.OO
100000. 5314. 92989. 1696. 646. 5057. 231. 0. 0. 4080.00

0.00 8. 22 18. 39 7.35 0.045 0.035 0.050 0.000 4074.00 227.47
0.009061 0. 0. 0. 0 11 4 0.00 727.01 954.48

*SECNO 2.500

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2.50 13. 14 4086. 14 4086.14 0.00 4090.55 4.40 3.09 0.37 4080.00
100000. 604. 99005. 391. 94. 5856. 69. 48. 6. 4080.00

0. 01 6.40 16 91 5.70 0.045 0.035 0.050 0.000 4073.00 269.28
0.008639 350. 350. 300. 20 11 0 0.00 713.07 982.34

CCHV- 0.200 CEHV' 0.500
*SECNO 3.000
3685 20 TRIALS ATrEMPTED WSEL.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3.00 15.35 4087.35 4087.35 0.00 4092.09 4.73 2.98 3.11 4080.00
100000. 4135. 94963. 901. 621. 5318. 152. 101. 12. 4080.00

0.01 6.66 17.86 5.93 0.045 0.035 0.050 0.000 4072.00 230.93
0.007170 365. 380. 380. 20 8 0 0.00 690.42 921.35

*SECNO 4.000
3685 20 TRIALS ATTEMPTED W5EL.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRIlICAL DEPTH ASSUMED

4.00 18.08 4086.08 4086.08 0.00 4091.12 5.04 2.27 0.55 4080.00
100000. 3080. 96435. 485. 527. 5267. 93. 144. 17. 4080.00

0 02 5.84 18.31 5.23 0.045 0.035 0.050 0.000 4068.00 211.67
0.007115 315. 318. 320. 20 11 0. 0.00 664.36 876.03

f
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PAGE 4

5ECNO DEPTH
a GLOB
TIME VLOB
SLOPE XLOBL

*SECNO 5.000
5.00 18.32

100000. 6775.
0.02 8.61

0.010323 470.

CWSEL
QOCH
VCH
XLCH

4082. 32
92838.
17. 97
460.

CRIWS
GROR
VROB
XLOBR

4083. 06
387.
3.46
440.

hSELK
ALOB
XNL
ITRIAL

0. 00
769.
0. 045

5

EO
ACH
XNCH
IDC

4087. 06
5166.
0. 035

a

HV
AROB
XNR
ICONT

4.74
112.

0. 050
0

HL
VOL
WTN
CORAR

3.91
207.

0. 000
0. 00

OLOSS BANK ELEY
TWA LEFT/RIGHT
ELHIN SSTA
TOPWID ENDST

/1/v "/I/po

0.15
26.

4064. 00
1015.12

4076. 00
4076. 00
83. 98

1099.10

CCHV- 0.100 CEHV- 0.300
*SECNO 5.500

3301 NV CHANGED MORE THAN HVINS

5.50
100000.

0.03
0. 014836

16.18
1062.
9.28
230.

4078.18
98786.
19. 29
250.

4079. 53
152.
3. 83
290.

0. 00
115.

0. 045
7

4083. 90
5122.
0. 035

a

*5.72
40.

0. 050
0

3. 06
240.

0. 000
0. 00

0.10
31.

4062. 00
778. 23

4071. 00
4076. 00
148. 09
926. 32

*SECNO 6.000

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

6.00 18.96 4080.96 4080.96
100000. 1120. 95803. 3076.

0.03 6.73 15.24 4.11

0.007992 150. 270. 280.

0. 00
166.

0. 045
20

4094. 43
6287.
0. 035

11

3.47
748.

0. 050
0

2.86
278.
0. 000
0. 00

0.78
37.

4062. 00
1232. 53

4074. 00
4078. 00
62.16

1294. 70



C C
CROSS SECTION 3.00 •A. ;
STREAM DISCHARGE = 100000 CFS
DISCHARQE- 100000.

PLOTTED POINTS (BY PRIORITY)-B-BOTTOM BRIDGET-TOP BRIDGE.X-GROUND.W=WATER SUR.E-ENERGY GRADIENT.C-CRITICAL WSEL

(7
c .

k Il 7/ /s
h;" , /1 f-lELEV 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4U60, 4170.

STA-FEET

2 0.
50.

3 100.
4 150.
200.
250.
300.
350.

6 400.
6 450.

500.
7 550.
8 600.

650.
700.
750.
800.
850.

10 900.
950.

1000.
1050.
1100.

111150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
1600.

121650.
1700.
1750.

131800.

NRD-

* x

X
X .

XW .
X .

.X W .

X W .
X . W .

X . W .
X . W .

X . W .
X . W .
X . W .
X . W4.

X. I W .
X W .

X .
X.
X.

X
X

* x.
* x.

* x.

* x

E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
X

X

X
X .

X
. X

. X

X
X

X .
X

X
X

X

BANK.

BANK.

X

0 ELLC- 9999999.00 ELTRD- 9999999.00

EL(I)ISTA(I)
4130. 00
4072. 00
4110 00

0. 00
570 00

1640. 00

4100. 00
4076. 00
4120. 00

80. 00
620. 00
1820 00

4090. 00
4080. 00

1 ' 170. 00
880. 00

4080. 00
4088. 00

400. 00 4074.00
925.00 4090. 00

455. 00
1150. 00



C i ( C
sA. age ~gCROSS SECTION 4. 00

STREAM DISCHARGE - 100000 CFS
DISCHARGE- 100000.

PLOTTED POINTS (BY PRIORITY)-BD-OTTOM BRIDGE, TTOP BRIDGE. X-CROUND, W-WATER SUR# E-ENERGY GRADIE N, C-CRITICAL WSEL
Ak
PA

ELEV 4060. 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160.

STA-FEET

2 0.
50.

3 100.
150.
200.
250.
300.
350.

4 400.
450.
500.

5 550.
600.
650.
700.

6 750.
800.

8 850.
900.
950.
1000.
1050.
1100.

91150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
1600.
1650.
1700.
1750.
1800.
1650.
1900.

101950.

X.
x

XE
X E

X .E
X .E
XW . EX W .E

X W .E
X W .E

X . . 4W .E

X W oE
X . 1W .E

X . 4 . E

X . W zE
X W 14 .E

X . W4 .E
X. W4 .E

XXXXXXX .E
X .E
X .E

X. E
X. E
X.E

XE

X
X

X .
X

X

X
X

X
X.

X

.X.

X
X

X .

X.
X.

. .~~~

BANK.

BANK.

NRD= 0 ELLC- 9999999. 00 ELTRD- 9999999. 00

EL4 I), STA( I)
4130. 00
4080. 00

0. 00 4090. 00
840. 00 4086. 00

100. 00 4080. 00 385. 00 4066. 00
870.00 4090.00 1165.00 4120.00

530. 00
1930. 00

4079. 00 750. 00



PROFILE FOR STREAM DISCHAROE - 100000 CFS

C C
•/' zoe cf

PLOTTED POINTS (BY PRIORITY)-E-ENERGY, W-WATER SURFACE. I-INVERT. C-CRITICAL W. S. .L-LEFT BANK, R-RIGHT BANK. M-LOWER END STA

tIM I// /P7ELEVATION 4060.
SECNO CUMIDIS

4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150.

2.00 0.
50.

100.
150.
200.
250.
300.

2. 50 350.
400.
450.
500.
550.
600.
650.
700.

3. 00 750.
800.
850.
900.
950.

1000.
4. 00 1050.

1100.
1150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.

5. 00 1550.
1600.
1650.
1700.
1750.

5. 50 1800.
1850.
1900.
1950.
2000.

6.00 2050.

I
I
I
I
I
I
I

II.
II
.I
.I
.I
.I
.I
I

I .
I .
I .
I .

I .
I .

I
I
I
I
I
I
I
I

I . L

.L
L

I L
I L
I L

L

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
LL
L.

L.
L .
L .

L .

WC
W
W

WC. E
WC. E
W. E

WC . E
W .E
W .E

WC .E
W .E
W .E
W .E
W .E
W .E
W .E
W .E
W .E
W .E
W .E
W .E
W .E
W .E

W .E
W .E
W s
H E

E .
E.

E.
E.
E.E2.

E.

E
E

E .M
M

M
M

M

M

.M

. 1.

.
M

sM

M

.

. M
M.

M .

M

.

M.
n.

M.
M
M
M
M
M
M
M

M.

I

L . WC
L . W

L . WC
L . WC
LR .WC
-R .WC

.R WC
R WC
R W C E
R WC E
R WC E
R W E
R WC E

R .W E

I
I
I
I
I
I
I

E

M

M
.
.

i
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***~********N N ***4***********#************N*******

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01.02.03.04.05.06
MODIFICATION - 50,51.52.53,54.55.56

*********N ^****4*****4 ***~**************4******

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

DISCHARGE - 100000 CFS

SUMMARY PRINTOUT

SECNO

2. 000

* 2.500

* 3.000

* 4. 000

5. 000

5. 500

* 6.000

0

100000.00

100000. 00

100000.00

100000. 00

100000.00

100000.00

100000. 00

CWSEL

4088.47

4096.14

4087. 35

4086. 08

4082. 32

4078.18

4080. 96

CRIW5

4088. 91

4086.14

4087. 35

4086. 08

4083. 06

4079. 53

4080. 96

GLOB

5314. 26

604.33

4135. 43

3080. 27

6775.17

1062.46

1120.24

QCH

92989.40

99004.52

94963.16

96435.16

92837.50

98786.02

95803.27

0Ro0

1696. 34

391. 15

901.42

484.55

387. 33

151. 53

3076.48

GLORP

5.31

0.60

4.14

3.08

6.78

1. 06

1.12

QCHP

92, 99

99.00

94. 96

96. 44

92. 84

98.79

95.80

GROBP

1. 70

0.39

0.90

0.48

0.39

0.15

3.08

VL09

8.22

6.40

6.66

5.84

8.8l

9.28

6.73

VCH

t8.39

16. 91

17. 86

18. 31

17. 97

19.29

15. 24

VROB

7.35

5.70

5. 93

5. 23

3.46

3.83

4.11
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PAOE &

DISCHARGE - 100000 CFB

SUMMARY PRINTOUT

fArp
NM I

8ECNO

2. 000

* 2.500

* 3.000

* 4.000

5. 000

5.500

* 6.000

ARATIO

0.00

1. 09

1. 61

1. 13

1. 20

1. 20

0.78

AREA

5933. 66

8016.r9

6091. 74

5896. 97

6047. 20

5276. 52

7202. 15

CWSEL

4096. 47

4086.14

4087. 35

4086. 08

4082.32

4078.16

4080. 96

ELMIN

4074. 00

4073. 00

4072. 00

4068. 00

4064. 00

4062.00

4062. 00

DEPTH

14. 47

13. 14

15. 35

16. 09

I8. 32

16.18

la. 96

DIFWSX

0. 00

-2. 33

1. 21

-1.27

-3.76

-4. 14

2.78

HV

4.95

4.40

4.73

5.04

4.74

5. 72

3.47

TOPIID

727.01

713. 07

690. 42

664. 36

1015.12

778. 23

1232. 53

SSTA

227.47

269.28

230.93

211.67

83.98

148. 09

62.16

ENDST

954.48

992. 34

921. 35

876.03

1099.10

926.32

1294.70

K*CHSL

0. 00

-2.06

-2.63

-12. 58

-9. 70

-8. 00

0. 00

o1K*s

90. 61

86. 39

71.70

71. 15

103. 23

148. 36

79.92
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SUMMARY OF ERRORS AND SPECIAL NOTES

PACE 7

•14. ~5C. /7,

CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUt`ION

CAUTION
CAUTION
CAUTION

SECNo-
SEC N0-
SECNO-

SECN0O.
SECNOin
SECNO*

SECNON
SECNO-'
SECNO-

SECNO-
SEC NO
SECNO-

2. 500
2. 500
2. 500

3. 000
3. 000
3. 000

4. 000
4. 000
4. 000

6. 000
6. 000
6. 000

PROFILE-
PROFILE-
PROFILE-

PROFILE-
PROFILE.
PROFILE-

PROFILE-
PROFILE-
PROFILE-

PROFILE-
PROFILE-
PROFILE-

I
I
1

1
1
1

I
1
1

I
1
1

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTE"PTED TO BALANCE h5EL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE W5EL

]j k 4/,AWoe
HM 5 fNP
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JOSNO O0So1OI1lQ,

.1 I I

I~-

6.A.-Lccal-storm on 'Co 1+_.
La 6.. - Lccil-ctor PMP %. cowputatioz8 Colorado Rliver, Great Basin and

California drainages. For drainage average depth PHW. Go to
table 6.3B If &real variation Is required.

Drainage JOS UlEi Area ML_ _ _ _

LatitudeZW f°S&'s Longitude o0 al' jr> hnimum Elevatio
1-#.
I

Iir-

... I11 I

It1�-fi

.I I

i:
1, .. -

i,;-- 4
I

F .,
1:
I1$1 -- I -
I
W ,

Ste]

1.

ps correspond to those In sec. 6.3A.

Average 1-hr 1-mi2 (2.6-k)2) PM? for
drainage [fig. 4.51.

195.. cj�� 011q
2. a. Reduction for elevation. (No adjustment

for elevations up to 5,000 feet (1,524 u)
5% decrease per 1,000 feet (305 m) above
5,000 feet (1,524 m)J.

b. Multiply step 1 by step 2a.

3. Average 611-hr ratio for drainage [fig. 4.73.

:__.. _; ..- -. .9_ . -._. . _. _. ' ;. -.

; * * . i I ; * , * * . , ;

0

*. z

1 ,

Duration (hr)
-74 112 3J4 1 2 3

i
4 5 6

* Ii

tr -I
f jIi
I .

q.- -!

4. Durational variation
for 6J1-hr ratio of
step 3 [table 4.43..

5. (24 2PKP f
Winilcated durations
(step 2b X step 43.

6.

7.

B.

or

( LZ.- I L I F r qs &0 ,l = I

Areal reduction
(fig. 4.9].

Areal reduced Pi?
(steps 5 X 61.

Increzental PM?
(successive subtracti
fn step 71.

C

"LS ~.QrZQ.J I135-min. Increments

- i~~~~~~~-- iig' --- 44
f . ., i * . 0
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T . ime seq~uence of {ncre- 1 l.S ,!
m ental PMP according to: -°

L ourly Increments
r zItale 4.71. 2LP w -0" a-

Your largest S5-mi*
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A JACOBS ENGINEERING
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Table 44.-Durational vary
In percent of

' 6/1-hrD
ra~tio 114 1/2

i- 1.1 ~86 93
",_* .81.2 74 89
1.3 74 89

it1 1.4 63 83
tt ' 1.5 63 83
1.6 43 70
1.8 43 70
2.0 43 70

* I 7 ' |

SHIFT No. _ _ _ _

No. ILQ

v _
I I . . I I I . I .1 I r

atlon of s-id2 (2.6-42) local-storm M
1-hr M (see figure 4.3) `r
n.~.E ILt ..tw
v %-Mqisdum rIaJ v I -

314 1 2 3 4 5 6 .. I/_/r

97 100 2
95 1Q0 I
93
93
93
87
87
87

100
100
100
100
100
100

Iz
I
I
I
1
I

107 109 l10 110 110 ' /
.10 its le 119 1 - .
14 121 125. 128. 130
.18 126 132 137 140
.21 132 140 145 150
124 138 147 154 160
.30 149 161 171 S80
.37 161 175 168 200 - . -

.. _ J I

1,
-.7- .. _;

tool

S.1

0
6-

z

ma

AREA

- igre 4.5'.--4dopted depth-area relatfonst for local-atom~ YPM.
riou~~~/ ~ c ' ~ .I --
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o~zzEC' 11+187-? suu~cT 55> nETndO. No,

yAJ "N.l11O-2-141l -

~L. Table 4.7.--Tie sequence for hourly incremental Fa in 6-hr storm

r XMI~~~~~~~l~~~V. S1 EK111FO2-14112 -' '
Increment Sequence Position

. Largest hourly smount Third. Fourth
2nd largest fourth Third - -

3rd largest Second TOfth
4th largest Fifth Second-
5th largest first Last
least Last first -

i' S. Weather Bureau 1947.
t 2U. S. Corps of Engineers 1952.

i - i ! ! -. 1-.-- - 1 ~....
i * * * a * 1! - Tble 4.8.-Time sequence for -cncreental PX vithin l hr--

Increment Sequence Position

largest 15-min amount N rse
2nd largest Tecond
3r- Xst largest Shird
.. least - - Last

[LJPO~~ *' --- .-_. *-_
, I L8 ,,I-, Il

-< -- : . !r 'I I m-~-I--

m __ .ffi1--ff-C,-i----4:;

' i . s tz | m~i _t4zz ..

_____ I I II ! i I 1**�i****�iimm1DZV�' **

ILJJILIL; -- Kf7
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to six hours although the majority of the precipitation falls within the
first three hours of the storm. In order to reflect the durational and
geographical differences between sites, ratios between the 6-hour general
type storm and the 1-hour thunderstorm (6/1-hr ratios) were determined and
are presented in Figure 2.4 for the southwest United States. Similar
information is available in ffR 51 and HMR 55 (NWS, 1979 and 1984). Figure
2.4 indicates that the 6/1-hr ratios range from 1.1 to 2.0 and that a
single depth-duration relation is not regionally applicable. Therefore,
the 6/1-hr ratio is site specific and varies with drainage basin area.
Furthermore, the lower the 6/1-hr ratio, the greater the local-storm PMP
percentage that falls in the initial period of the storm.

For determining the PMF for a watershed or reclaimed site with small I
drainage areas, the rainfall intensity corresponding to the time of concen-
tration must be determined. In order to determine the PMP rainfall inten-
sity, the incremental PMP rainfall depths for a specific site must first be
derived. The PMP rainfall depths can be estimated as a percent of the PMP
values for both the 1-hour thunderstorm and the 6-hour general-type storm.
Table 2.1 presents the rainfall duration and percent PMP values (thunder-
storms ranging In duration from 2.5 to 60 minutes) for determining appro-
priate rainfall depths In the Colorado River basin (NWS, 1977 and NRC,
1985). Similar rainfall duration and PMP percentage relations can be
developed for the northwest states (HM2 43), for the midwestern and eastern I
states (tMR 51) and for the region between the continental divide and the
10 3W meridian (ffMR 55) as shown in Figure 2.2.

Table 2.1 Percent of Probable Maximum Precipitation for Various
Rainfall Durations in the Colorado River Drainage Area. [

Rainfall Duration1
min. % of l-hour PMP

2.5 27.5
5 45

10 62
15 74
20 82
30 89
45 95
60 100

The 1-hour, 1 square mile local storm is derived using 6/1-hour ratios
from 1.2 to 1.3.

Source: NSv 1977 and NRC, 1985.

* r zt S/l+L I
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Table 11. Equatons for est^mlt~ng I-hr valun in Utah with statlsticat parametras tor each eqsuation
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investigations
lse maps will
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Mean of Standard
Corr. No. of computed error of

Region of apptlcabillty Equation coeff. stations stn. values estimate
- .. *- - - - -- - " _ =10. - (inches) (Inches)

Utah south of the Unitas east of
Wasatch, and east and south of
Boulder and Pine Valley Moun-
tains (1)

Most of western Utah (2)

Northeast and northwest corners
of Utah (3)

V=- 0.011 + .942((X,)IXIX,)J3
0.494 + O.755(X 3)(X$/XJ]4))

yV = 0.005 + 0.852((Xj)(XlX,)j
Yas = 0.322 + 0.789((Xs)(Xs/X 4)]

Y,=0.019 + 0.711((X(XJ/X,)]
+ o.001Z

Y= 0.338 + 0.670 [(Xs)fl1X 4)]
+ 0.001Z

0.95
.90

.89
.87

'.82

.80

86
85

65
65

0.72
1.96

0.41
1.25

0.085
.290

.047

.196

.031

.141

98 0.40

79 1.04

* Numbers In parentheses refer to geographic regions shown in figure 18. See text for more complete description.
List of variables
Y2 2-yr 1-hr estimated value
Yies 100-yr 1-hr estimated value
X = 2-yr 6-hrvalue from precipitation-frequency maps
X = 2-yr 24-hr value from precipitation-frequency maps
Xs 100-yr 6-hr value from precipitation-frequency maps
X, = 100-yr 24-hr value from precipitation-frequency maps
Z point elevation in hundreds of feet

ProCduRes for esthimtn 1-r (60.mn) precfplhtatlo-fre-
quency values. Multiple-regression screening techniques were used
to develop equations for estimating I-hr values. Factors considered
in the screening process were restricted to those that could be
determined easily from the maps of this Atlas or from generally

.-'

the Wasatch Range, and east and south of the Boulder and Pine, '
Valley Mountains (Region I, fig. 18). The second region is mosl\
of western Utah and is labeled Region 2 on figure 18. North- \J
eastern Utah north of the Unitas and the northwestern lip of Utah
(Region 3, fig. 18) comprises the third region. Equations to provide
estimates for the 1-hr duration for 2- and 100-yr return periods
are shown in table It. Also listed are the statislical parameters c
associated with each equation. In these equations, the variable
[(Xj)(X 1/X,)I or I(Xx)(X,/Xj)j can be regarded as the 6-hr value
times the slope of the line connecting the 6- and 24-hr values for,,.
the appropriate return period.

As with any separation into regions, the boundary can only be-o
' -*- -;- t~f n 7nne of transition between `
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.-- w~i v - urring within these months, but the investigations
mentioned in the preceding paragraph indicate that these maps will
approximate the values that would be obtained by using a data
series made up of precipitation events that are exclusively rain.
Since data for only part of the year were used, these maps have
been labeled with the appropriate probabilities rather than with
a return period in years (pgs. 31-42).

Procedures for Estimating Values for
Durations Other Than 6 and 24 Hrs

Tne isopluvial maps In this Atlas are for 6- and 24-hr dura-
tions. For many hydrologic purposes, values for other durations
are necessary. Such values can be estimated using the 6- and 24-hr
maps and the empirical methods outlined in the following sections.
The procedures detailed below for obtaining 1-, 2-, and 3-hr esti-
mates were developed specifically for this Atlas. The procedures
for obtaining estimates for less than 1-hr duration and for 12-hr
duration were adopted from Weather Bureau Technical Paper No.
40 (U.S. Weather Bureau 1961) only after investigation demon-
strated their applicability to data from the area covered by this
Atlas.

Yioo = 100-yr 1-hr estimated value
XI = 2-yr 6-hr value from precipitation-fr
X, = 2-yr 24-hr value from precipitation-
X, 100-yr 6-hr value from precipitatior
X,4 _ 100-yr 24-hr value from precipitatio
Z c point elevation in hundreds of feet

5sA 7
Procedures for estimating 1-br (60-nsL

quency values. Multiple-regression screening tt
to develop equations for estimating I-hr values
in the screening process were restricted to t.
determined easily from the maps of this Atlas
available topographic maps.

The 11 western states were separated into
regions. The regions were chosen on the bash
and climatological homogeneity and are general
river basins separated by prominent divides. T
graphic regions are partially within Utah. Foz
use as an overlay on the precipitation-frequ
regions are outlined in figure 18. The first regioi
is that portion of the State south of the Unita I

I.

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ew he 0"0'u a a a

FIgure 15. Precipitation depth-duration diagram (l- to 6-hr).
a. Utah south of the Unita Mountains, east of the

Wasatch Range, and cast and south of the Boulder
and Pine Valley Mountains. (Region 1, fig. 18).

b. Most of western Utah. (Region 2, f.

ac 1 9.
e(d

HIM C11),/i7

__________- - ._. _ __ - . - -- - - - .- - - - . - -
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Illustration of Use
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To illustrate the use
figures 19 to 30 for the d(

,,, These values are shown .
read from the maps shoub

ft> of figure 6 because (1) n
; s series of maps as are labc

registration differences ir
between isolines is diffic;
values in table 13 (fig. I,

: ~ subjectively. On this nor
what above the line, so tk
(as shown by the strikeou
adopted in preference to tl

The 2- and 100-yr I
from the equations applic
The 2-yr I1-hr value is ec
values from table 13); the
(100-yr 6- and 24-hr valu
values on figure 6 and cc
can obtain estimates for r(

The 2- and 3-hr valt
gram of figure 15 or equa
for the desired return pe
points on the nomogram
straight line. Read the esti
of the connecting line al
example is shown in figur,
100-yr 2-hr (1.82 in.) ar
italics on table 13.

G
Duiation (Homos

12 24

Estimates of 1-hr precipitation-frequency values for return
periods between 2 and 100 yrs. The 1-hr values for the 2- and
100-yr return periods can be plotted on the nomogram of figure 6
to obtain values for return periods greater than 2 yrs or less than
100 yrs. Draw a straight line connecting the 2- and 100-yr values
and read the desired return-period value from the nomogram.

Estimates for 2- and 3-hr (120- and 180-min) precipitation-
frequency values. To obtain estimates of precipitation-frequency
values for 2 or 3 hrs, plot the 1- and 6-hr values from the Atlas
on the appropriate nomogram of figure 15. Draw a straight line
conectig the I- and 6-hr values, and read the 2- and 3-hr values
from the nomogram. This nomogram is independent of retum
period. It was developed using data from the same regions used to
develop the 1-hr equations.

The mathematical solution from the data used to develop
figure 15 gives the following equations for estimating the 2- and
3-hr values:

For Region 1,
figure 18
For Region 2,

L. e

- 2-hr = 0.341 (6-hr) + 0.659 (1-hr)
* 3-hr = 0.569 (6-hr) + 0.431 (1-h1)

2-hr = 0.29OQ (6-hr) - 0.701 (l-hr)

(3)
(4)
(5)



can obtain estimates for return periods of 5, 10, 25, and 50 yrs.
The 2- and 3-hr values can be estimated by using the nomo-

gram of figure 15 or equations (3) and (4). The 1- and 6-hr values
for the desired return period are obtained as above. Plot these
points on the nomogram of figure 15 and connect them with a
straight line. Read the estimates for 2 or 3 hrs at the intersections
of the connecting line and the 2- and 3-hr vertical lines. An
example is shown in figure 17b for the 100-yr return period. The
100-yr 2-hr (1.82 in.) and 100-yr 3-hr (1.95 in.) values are in
italics on table 13.

ues for return
the 2- and

lob ,uf of figure 6
2 yrs or less than
and 100-yr values
he nomogram.
nin) precipitation-
pitation-frequency
es from the Atlas
aw a straight line
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I
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used to develop

nating the 2- and

).659 (1-hr) (3)
).431 (1-hr) (4)
).701 (1-hr) (5)
).474 (1-br) (6)
).750 (1-hr) (7)
).533 (1-hr) (8)
-frequency values.
it values from the

.mates at the
K.> .ih the 12-hr

stimates for dura-
.le 12 to the 1-hr

/ 2 i

7I

. f . /G , {aI?

Duration (min) 5 10 15 30
Ratio to lhr 0.29 0.45 0.57 0.79

1-hr 2-hr

2-yr 0.65
5-yr

10-yr

25-yr
50yr

100-yr* 1.63 1.82(Adopted from
1961.)

U.S. Weather Bureau Technical Paper No. 40,

Table 12. Adjustment factors to obtain n-mnn estimates
from I-hr values

Table 13. Precipitation data for
computed for town of
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pendent variables for as many h
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pletely different factors could be
factors might involve different me.
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Figure 6. Precipitation depth versus return period for
partial-duration series.
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FLOM HYDROMi PAD E HEC-1 (IBM UT 51K( VERSION) 4E9 1, 1985
U. aS CORPS OF EINEERS, THE YDROLo61C ENGINEERING CENTER, 69 SECOND STREET, DAVIS, Ca. 95616

This EC-1 VESO COTAINSRU PIN EXDl CEPT ECODICS, Wi T)E N ER OF R SAE EDCDTO 3 G k Yp#

IEC-1 INPUT PAM I

LINE ID.*.l ... .... 3o~s. .. 5. 6 .... 9.10

1 ID UITRA - RD RIVER - BRM WAS
2 ID 10 - YR 24-HR STORM
3 IT S m 3
4 IN 5"
5 10 5,N

6 KK BSI Sl-BASIN I -

7 KM 10-YR 24-IR
8 SB 2.6.-
9 Po 1.6"

18 Pi .08139 . 8139 .8139 .8139 .88139 .10139 W.139 .0139 .80139 .8139
11 PI .88139 .88139 .38139 .00139 .8139 .A139 .00139 .80139 .00139 .0M139
12 PI .88139 .88139 .80139 .80139 .A139 .8139 .A139 .88139 .8139 .M139
13 PI.A139 .8139 .0 139 .8139 .80139 .0139 .8139 .139 .08139 . 139
14 PI .8139 .00139 .90439 .8139 .88139 .88139 .8139 .90139 .80139 .08139
15 PI .0M139 .MM139 .00139 .00139 .90139 .02139 .88139 .00139 .0A139 .00139
16 P1 .80139 .80139 .80139 .80139 .80139 .0t139 .08139 .00139 .00139 .00139
17 PI .90139 .09139 .08417 .88417 .08417 .08417 .08417 .817 .W0417 .08417
la PI .80417 .80417 .0417 .J8417 .88417 .80417 .08417 .88417 .08417 .88417
19 PI .08417 .88417 .08417 .08417 .8O417 .88417 .08417 .08417 .08417 .08417
:E P1 .80417 .00417 .88417 .08417 .8417 .80417 .M0417 .80417 .08417 .0417
21 PI .00417 .0t417 .08417 .08417 .O417 .88417 .00417 .80417 .8t417 .08417
22 71 .88833 .88833 .88833 . 8833 .00833 .08833 .88833 .88833 .8 8833 .6 33
23 PI . 3 .a33 .02 .63 .03 .63 .84 .e .06 .87
24 P1 . 7 .18 .15 .26 .08 278 .88278 878 .t8878 .88278 .08278
25 PI I .78 .88278 .087 .0 87 MM . 8 .27 878 28 .2s .8278
26 PI .87 078 .8878 278 .87s .80278 .os278 .828 .O7 .OB27
27 PI .0t278 .08278 .08278 .08278 .08278 .0827B .08278 .68278 .00278 .08278
28 PI .te278 .O8278 .8827s .88'78 .t0278 .88278 .08278 .88278 .08278 .M78
29 PI *278 *A8278 8278 08278 .8278 .008278 08278 M .08278 68278 *e0278

30 PI .88278 .88278 .88278 .80278 .88278 .88278 .68278 .88278 .88278 .88278
31 PI .08278.08278 .8278.08278.278 .W78 .0139 .00139 .00139 .139
32 P1 .00139 .00139 . 0139 .8e8139 .139 .88139 .88139 .00139 .88139 .0B139
33 P1 .88139 .00139 .08139 .08139 .00139 .04139 .0S139 .08139 .00139 .08139
34 PI .139 .0139 .839 .8139 .139 .80139 .s0139 .0139 .80139 .88139
35 PI .08139 .08139 .00139 .08139 .88139 .tO139 .88139 .00139 .OB139 .00139
36 PI .80139 .00139 .80139 .80139 .tO139 .00139 .00139 .00139 .00139 .00139
37 PI .8139 .00139 .0139 .8139 .88139 .80139 .88139 .88139 .08139 .0139
38 P1 .08139 .139 .08139 .139 .139 .88139 .0139 .88139
39 LU 6 0.2.
48 W .66 V

41 KK BM2 /
42 Km IOYR 24HR
43 BA 5.S /



45

46
47

LID 6.73$V

KM STIE CMMBINE BAS. 112 FLOWS -

HEM- INPUT

5IX 2 i S

PAME2 /

H1.W7

1

LINE

48
49

50
51
52
53
54

55
56
57
58
59

60
61

62
63

64
65
66
67
68

69
70
71
72
73

74
75

76
77

78
79
80
J1
82

63
64
85
&6
87

LE

88
69

KN

Kl
KM
BA
LUi
UD

KK
KM
BA
ILl
UD

KK
HC

XK

RK

XK

BA
LU
VD

KK
KM
BA
LU
UD

KM
NC

KK

RN

KM
KM
BA
LII
UD

KK
KM
BA
LU
UOD

3,4 - FLOW 1,2 FROM STA.1,2 TO 3,4
26468 .132 1/ .4. TRAP

BAS4 -
IOYR 24H1R v

6.4 v'
I. 0.2 .

0.75

O 6.45

IOYR 24HR,/
12.1 /

ST34 M~INE RLWS 3,4
3 %/

5,6 FLOW 34FROSTA.3,4 TO5 16
53 .615 .4, TRAP

BAS. v
IOYR 24HR

20.7 v
6 ' 0.2"

1.73

1 .03

BASS v
1SYR 24R V

11.8v%

0.95

ST56 MINE LOS 5,6
3 ,

7,8 FLOW 56 FROMSTA.516 TO718
633 6.68 .64,4 TRAP t 6.6O

9M
IOYR 24H

.5 v-
6 e. e a

6.52

KS7
ISYR 24I

12.2 v
0 0.2V

1.22
EC-1 INPUT PAM 3

1D~~~~~~ . . .o3 . . 4 5 ... e6s. 7 a s.aeL a sosog0s*~l

KK S978 COMBINE FLUM 7,t
tC 3 v

_/



e8
89

90
91

92
93
94
95
96

97
98
99

KK 5T78 COMBINE FLO 7,8
HE: 3 -/

KK( 9 FLOWS 7,e FROM STA.7,8 T S9
RK 32736I 0.81 .64 TRAP 8 8.85

KK IAS
KM 10YR 24HR
BA 11.3 v
LU 8 8.2 JM
LD 1.39 '

KIK ST9 COI1E FLOlS
NIC 2.,

FLOOD ffDROGRAPH PAM IEC-I (IBM XT 512K VERSION) FEE 1,19B5
ILS. ARMY CR OF ENINIEERS, THE YDROLOSIC ENGERING CENTER, 689 SECO STREE, MVIS, M 9616

f"H

I/C-

7/II/9 7

I

5

WRM - SIMB RIVER - BROWN S
1s - YE 24-H STOM

la OUTPUT CONTROL YARBLES
IPRNT 5 PRINT CONTROL
IPLT I O CONTROL
OSCAL . MFYRO PLOT SDU

IT HYDROGPRH TIME DATA
WIN 5 KIJTES IN COMPUTATION

IDATE I I STARTING DATE
ITINE 888 STARTING TIME

NO 38 NMJ OF HYDROGRMPH
NDDATE 2 t ENDING DATE
NDTIE 6055 ENDING TIM

COMPUTATION INTERVAL .68 NR
TOTAL TIME BASE 24.92 HOURS

EN6 ISH UNITS

INTERVA

ZDINPTES

fA

OPERATION

HROMRPH AT

HYDROGRAM AT

2 COMBINED AT

RNOFF SUMRY
FLOW IN CUBIC FEET PER MS

TIME IN HOURS, ARER IN SOU1RE MILES

PEAK TIME OF RVERGE FLOW FOR NRXIVM PERIO
STATION FLOW PEW

6-HOUR 24-OR 72-f UR

M1 III. 12.5r 196. 49. 47.

mS2 2151. 12.58 414. 183. 1te.

BASIN RXIS1M TIME OF
AEA STAGE VAX STAGE

2.60

5.58

1ST12 3234. 12.50 61e. 152. 147.

ROUTED TO

HYDROGRAPH AT
4

3,4

MR4

2963.

2456.

12.83

12.5S

689.

482.

153.

12B.

147.

116.

818

6.4



HYDRO6RM AT

3 MINED AT

ROUTED To

WDROGRRPH AT

YDRO6RAPH AT

3 MINED AT

RSUTED TO

WYDROGRAPH AT

HYDROGRAPH AT

3 MINED AT

RLMAT TO

j HYDROGRAPH AT

2 CHBINED AT

5,6

7, i

BASB

FMS

9778

9

BAS9

3799. 12.75

9028. 12.75

6387. 14.17

3857. 13.50

3738. 12.75

10307. 14.00

10213. 14.17

258. 12.33

911.

2001.

1958.

1535.

88.

4312.

4295.

3B.

917.

5226.

5119.

847.

5W3.

228.

501.

501.

389.

222.

1113.

1112.

9.

23e.

1351.

1346.

213.

1559.

219.

482.

12.10

26.60

/.5 I I2to

f~rŽ 4i/3/3!
H7 M 7/i/f/O7

43. 26.60

375. 20.70

214. 11.8

107. 59. le

1071. 59.10

9. .50

3117.

11283.

1064V.

2571.

13.00

14.17

14.75

13.17

221.

1301.

1297.

2M5.

12.20

71.60

71.80

11.30

ST9 11314. 14.67 1502. B316

MH NPL 9DM OF HEt-1 '4'



FLOOM HYDROGRPAP PACKAGE HEM- (IBM IT 512K VERSION) 4-EB 1,1ISM
L.S ARKY CORPS OF ENGIIEERSS, THE HYDROLOGIC ENOMRIERNG CENTER, 6M1 SECOND STREET, DAVIS, CA. 95616

IHIS HEC-1 VERSION CONTAINS AL~L OPTIONS EXCEPT ECOIOICS, AN Dh .61ER OF PU ARE REDUCED TO 3

HEC-1 INPUT PAME 1 .711i

I ID 1N(TRR - GREEN RIVER - BROWN VAS
2 ID 25 -YR 24-HR ST-OM
3 IT 5 300

4 ~~IN
5 in

£ KK DASI 513-BASIN 1
7 KY. 255-YR 24-HR
aPA ?
9 PB 1.95

16 Pi .6m8 .6M0 .6M0 .6M6 .628 .6M8 .1128 .6M0 .6M0 .112
11 Pi .6M0 .6M0 .6M0 .6M8 .6M0 .620 .1120 .11M8 .11M0 .62
12 PI- .020 .6M0 .6M8 .6M0 .11M0 .2M8 .62M .11M0 OM20 .62
13 pi .620 .6M0 .620 .6M0 .620 .6M8 .6m8 .6M0 .6M0 .AM20
A14 Pi .1129 .1211 .6M0 .1120 .11M0 .1M .6808 .62M .11M0 .11M
is Pi .22M08 .6820 mm8 .60208 .6M0 W6M8 .6M0 .11M0 .6M8 .11e0
16 Pi .6M6 .11M0 .1M02 M .1120 M680 .69M0 .628 .6020M .6M .60M
17 PI .6020 .602 .60417 .6417 .00417 .6047 .6417 .60417 .6417 .00417
to PI .68417 .00417 .60417 .60417 .60417 .60417 .6417 .00417 .60417 .60417
19 PI .68417 .20417,M4147 .6417 .60417 .6417 .10417 .9417 .60417 .08417
208 PI .60417 .68417 .60417 .60417 .6417 .6417 .60417 .6417 .60417 .1047
21 PI .60417 .6417 .6417 .6417 .68417 .6417 .60417 .6417 .6417 .60417
22 PI .60833 .MM83 .6083 .1183 .1183 .6 3 .1183 .1183 .6083 .11
23 PI .683 .1183 .63 .64 .14 .114 .4 .64 M11 .68
24 P1A .0 .13 .18 .32 .6417 .6417 .11417 .11417 .68417 .11417
25 Pi .60417 AM141 .6417 .60417 .6417 .60417 .00417 .6417 .6417 .6417
25 PI .6417 .6417 .6417 .11417 .6417 .6417 .11417 .6417 .6417 .11417
27 PI .06047 .6417 .6417 .00417 .6417 .6417 .6417 .68417 .6417 .6417
28 PI .60417 .60417 .11417 .60417 .60417 .68417 .68417 .6417 .60417 .60417
29 PI .6417 .00417 .60417 .90417 .68417 .6417 .60417 .6417 .11417 .6417
30 PI .64!? .6417 .6417 .11417 .60417 .11417 .68417 .11417 .6417 .6417
31 PI .6417 .60417 .60417 .6417 .6417 .6417 .60139 .60139 .6139 .68139
32 PI M.139 .68139 .6139 .118139 .60139 .681379 .6139 .60139 .6139 .6039
33 PI .680139 .60139, .60139 .AM13 .609139 .60139 .68139 .60139 .60139 .6139
34 PI .60139 .6139 .6139 .60139 .6139 .6839 .6139 .00139 A613 .60139
M5 PI .6139 e.11139 .6139 .6839 .60139 .60139 .11139 .6139 M6139 .68139
35 P1 'A M139 .6139 .6039 .6139 .11139 .6139 .6139 .6139 AM13 .10139
37 PI .6139 .6139 .6139 .00139 .9139 .68e139 .60139 .60139 .6139 .0e13i
38 PI .60139 . 13 9 .6139 .2139 .6139 .9139 .6839 .60139
313 Lu 11 M.
48 LID .66

41 YJ( MA2
42 KM 25YR 24HR
43 SA 15.5



44
45

Lu 9
Ul 0.73

9.2

46
47

{KK ST12 UMBIE BDS. 112 FLO&
HC 2

HEC-I INPUT PR6E 2I

LIKE .... .... 4... o ... 5,. .. 69-74048.. '. S 10at

S.
't 4' / i/

cF , '1 f-

48
49

K1 3,4 FLO 1,2 FROISTA.1,2 T 3,4
R(K 2640 .032 .94 TRAP 0 9.45

50
51
52
53
54

KK
KM
BA
LU
UD

KK
KM
BA
LU

25YR 241R
6.4

1 9.2
9.75

m3
25YR 24HR

12.1
* 9.2

.96

55
56
57
5s
59

61
61

ST34 MMBINE FLOUS 3,4
3

62
63

KK 5,6 FLOW 3,4 FRI STA.3,ATO56
53856 .915 .94 TRAP 9 9.83

64
65
66
67
6e

69
79
71
72
73

Kx
KK
BA
LU*
UD

KK
KM
BA
LU
UD

KM
NC

BASS
ZiYR 24HR

29.7
a 9.2

1.73

25YR 241R
11.8

0 LE
0.95

ST56 CMBINE FLCI1S 5,6
3

74
75

76
77

KK
RK

7,8 FLO1 5,6 FR ST.5,6 T 7,8
6336 9.905 .84 TRAP a 9.95

78
79
SO
el
62

KK
KM
BA
LU
III

aSB
MR 24HR

0.5
a 9.2

0.52

BAS7
2SYR 24HR

12.2

83
84
85
86
87

LUE

88
69

KM
KM
BA
LU
UD

t 9.2

HEC-1 INPUT PAME 3

ID ....... se sm....9 o...4.. .. 5. .

KK ST7t CONBIE FLOU 7,6
NC 3



88
89

92
91

92
93
94
95
9E

97
9B
99

KK ST78 COMBINE FLOWS 7,B
HC 3

KK 9 FLOWS 7,8 FROM STA.7,8 T 9
RK 32736 0.01 .04 MP 0 8.85

KK M59
KM 25YR 2UIR
BA 11.3
LU e 0.2
UD 1.39

KK ST9 COMBINE FLOW
MC 2
zz

2I~~~~~~~n

FLOOD HYDROGRAPH PACKAGE IEC- (IBM XT 512K VERSION) -FE 1,1985
US. ARMY CORPS OF EGINEERS, TIE CDROLO6IC DENIIRINS CEN¶ER, 89 SECOND STREET, DAVIS, CA. 9616

If#*

RN 7/, 7

1

5 10

'.

KTMRA - GREMN RIVER - BO WS
25 - YR 24-HR STOW.

OUTPUT CONTROL VARIABLES
IPRT 5 PRINT CONTROL
IPLOT 8 PLOT CONTROL

1SCAL 0. (YDROBRAPH PLOT SCALE

HYDROGRAPN TIlE DATA
WMIN 5 MINUTES IN COMPUTATION INTERVAL

IDATE 1 I STARTING DATE
ITIME E Mt STARTING TIME

N2 300 IMER OF HYDROGRAPH ORDIKRTES
MDLATE 2 ENDING DATE

NDTIPE OM53 ENDING TIME

COMPUTATION INTERVAL .68 HOURS
TOTAL TIM BASE 24.92 HOURS

EN&ISH. L1I'T
I

FLOW
TIME IN

PEWA TIME OF
OPERATION STATION FL PKw

RUDF SMIMRY
IN CUBIC FET PER SECOND
HOURS, AREM IN SUM MILES

AVERSE FLOW FOR KRXINUK PERIOD

6-HOUR 24-HOUR 72-HOUR

BASIN FXINUM
AmEA STAGE

TIME OF
P4X STAGE

4

HYDRDSRAPH AT

2 COMBINED AT

ROTED TO
4

HYDROSRAPH AT;
4

BAG!

BAP2

STIE

3,4

8RS

1391.

2720.

4893.

3818.

31t7.

12.58

12.58

12.50

12.75

I& 58

252.

532.

784.

783.

61S.

63.

133.

196.

196.

155

61.

128

189.

189.

149.

2.68

5.58

8.10

8.10

6.48



t fffi0iKLb~k-n Ai

9A63 4827. 12.75

3 MOBINED AT

PAM TO

HYDRWGRRPH AT
4

HYDROGRAMH AT
4

3 CMBINED AT

ROUTED TO

HYDRO6RAPH AT

HYDRO6RAPH AT

3 MINED AT

ROUTED TO

HYDROGRAPH AT
-'4

ST34

5,6

BASS

11516.

8863.

4938.

12.75

14.2"

13.58

12.75

13.92

DAM6 4746.

ST56 13491.

7,T 13388.

BAS8 316.

1A67 3975.

ST78 15883

1171.

2573.

2518.

1973.

1142.

555

5538.

48.

1179.

6738.

6592

1088.

293

644.

645.

501.

286.

143.

1438.

12.

295.

1737.

1732.

2731

282. 12.1I skA4&zb
620.

621.

481

M7

26.60

26.60

20.70

11.80

4/?oS
/"Mle f/~

14.88

12.33

13.88

14.8t

14.50

13.17

1378. 59.10

1378. 59. 1e

12. .58

284. 12.20

1674. 71.B8

1669. 71. 5

263. 11.30

9

*1A5B9

14159.

325.

2 CONBINED AT
+ ST 15289. 14.42 7554. 2M.6. s32. 83.10

..i wOWL~ 8D0 (FEC-I M*



1 ~~~~~~~~~~~~~~~~61
FLOO NYDRO6 PADCAE IEC-I (IBM IT 512K VERSION) -FEB 1,1 8S

U.S. WY CORPS OF ENSINEERS, THE R OL6IC ENGIIERINE MCEIER, 609 SECOND TIEE, DAVIS, C 95616

M1ArPA - GieAe 6z

Z-.3 A

THIS IC-1 VERSION CNTAINS LL OPTIONS EXCEPT LMICS, AND THE NWMR OF kW PE FOXED TO 3 #/ 1 7//7/..

HEC-1 INPUT PAGE I

LINE ID 1 4 3 *5 .i 7 L 5 1 0

I ID UMTRA - 6REEN RIVER - 8ROUN WASH
2 ID 50 - YR 24-HR STDM
3 IT 5 300
4 IN 5
5 10 5

6 KK BASI SUB-BASIN 1
7 Km S0-YR 24-HR
a BA 2.6
S PB 2.25

1i t .PI 278 . 88278 eW8278 .tO27B .08278 .08278 . .0278 .8 .8278 .0278
It PI .80278 .W8278 .89278 .8.278 .08 .27 78 . .8278 .8827B .88278
12 PI . 88278 . 68278 .88278 .00278 .88278 . tO278 .88278 .98278 .8278 . 8O278
13 P.. .68278 .8o278 .88278 .68278 .88278 .6278 .W8278 .88278 .t8O27 .W0278
14 PI .88278 .88278 .88 . 78 .8827 .88278 .8.278 .98278 .00278 .88278
15 PI .88278 .6878 .88278 .88278 .88278 .88278 .88278 .80278 .o8827 .88278
16 PI .W8278 .6278 .8278 .278 .8278 .278 .278 .278 .00278 . 278
17 PI .88278 .8278 .88588 .885 .eM5 .eos .85 . 88 .85 . OO
18 PI .885 .5 .88 .eos .M3 .53 .88583 .88583 .8583 . 8
19 PI .o8583 58 . 3 .583 .8583 . 83 .8583 3 . 3 .eoss3
20 PI .O.5e3 .88.69583 .5 6 3 . 3 .88583 .05B3 .6OO33 .80833
21 PI . 3 83 .8 .833 .88833 .8833.8833 .o8e33 .88833.88833
22 PI .6833 .MM t33 .6M33 .68833 .MM833 .6883 .MM 833 .88833 .88833 .6833
23 Pl .88833 .8833 .04 .4 .84 .84 .84 .5 .9 .89
24 PI .89 .14 .15 .35 .8417 .6417 .88417 . ?17 .417 .80417
25 P1 .80417 .88417 .60417 .88417 .88417 .8417 .88417 .68417 .88417 .88417
26 PI .88417 .08417 .0417 .88417 .00417 .88417 .88417 .6417 .88417 .88417
27 PI .88417 .88t4 .00417 .88417 .88417 .88417 .88417 .08417 .80417 .8417
28 P1 .80417 .0417 .0B417 .80417 .80417 .88417 .80417 .88417 .88417 .88417
29 PI .88417 .88417 .88417 .88417 .88417 .8417 .00417 .68417 .8417 .88417
38 PI .88417 .8417 .88417 1 .60417 .8417 .88417 .00417 .8417 .8417
31 P1 .60417 .88417 .68417 . t47 8417 .68417 .68288 .KM 288 .88288 .NM 828
32 PI .88288 .88288 .88208 .88288 68 .88288 .88268 .68288 .888 .8
33 PI .88288 .88288 .6288.82 .88288 .88288 .88288 .88288 .88288 . t M288
34 PI .68288 .00288 .88288 .88 . .00208 .8288 .tO208 .00208 .00288
35 PI .68289 .88288 .8828 .88288 .88288 .2 .8 .682 . 8 .0
36 PI .288 .882M8.88288 .88288 .8 88 .6M828 288 .828 .8268 .8288
37 PI .688 .8 .882 .680 .88288 .88288 .8O288 .68288 .8828 .88288
38 P1 .I 8 .J .828 .2 .682 .088 .82
39 LU 0.2
4 UlD .66

41 KK( BAS
42 Km 58YR24HR
43 BA 5.5



44 W t .2
45 US 8.733 3.

46 IK ST12 COMBINE BA 112 FLOS

47 I 2 IEC-1 INPUT PAiE 2

48 1K 3,4 FLOW 1,2 FROM STA.1,2 T 3,4
4N { 2Mw .82 .04 TRAP O 8.45

50 KK S
51 KM 50YR 24HR
52 BA 6.4
53 LU e 8.2
54 VD 8.75

55 I(K BAS3
56 KM WYR 24HR
57 BA 12.1
58 LW a 0.2
59 UD .96

60 KK ST34 COMBINE FLOWS 3,4
61 NC 3

62 KK 5,6 FLOW 3,4 FR STA.3,4 T 5,6
63 RK 53856 .015 .04 TRAP 0 8.83

64 yJ( BAS5
65 KK 5YR 24HR
66 BA 20.7
67 Lq I 0.2
68 LM 1.73

69 KM BAS6
70 KM 50YR 24HR
71 BA 11.8
72 LU t 0.2
73 WU 8.5 5

74 KK ST56 CCNBINE FLOW 5,6
75 NC 3

76 KK 7,1 FLiU 5,6 FROM STA.5,6 TO 7,8
77 I K 6336 V. .04 TRAP I 0.as

78 KK VAS
79 KM 50YR 24HR
SO sR e.5
El LU 8 8.2
82 UD 0.52

U3 KK BAS7
84 KM S0YR 24HR
85 BA 12.2
66 LU 0 8.2
87 Ul 1.22

IEC-1 IDFU ME 3

LINrE Ies~l.o..& . s.. 4..#.&...

8B KK 5778 COMBINE FUM 7,8



89

90
91

92
93
94
95
96

.7

98
99

BA
LU
UD

KK
HC
Z2

3

9 FLOE 7,8 FROM STR.7,8 TO 9
32736 0.81 .04 TRAP

BAS9
50YR 24HR

11.3
O 0.2

1.39

ST9 COPMINE FLOWS
2

0 0.05 s 4 1$c e

Hm 17//71/,7

I

S 10

IT

LOD HWDROGRAPH PA E lEC-l (IB XT 512K VERSION) -FEB 1,1985
U.S. ARMY CORPS OF ENGERS, TIE KYDRZIC ENGINEERING CENTER 6 SeCMM STREET, DAVIS, CA. 95616

LIMTRA - GME RIVER - BROWN WASH
50 - YR 24-HR STORM

OUTPUT CONTROL VARIALES
IPRNT 5 PRINT CONTROL
IPLOT I PLOT CONTROL
OSCAL O. HYDR0GRP PLOT SCALE

HYDRCSRAPH TIME DATA.
41MPIN S KINUTES IN COMPUTATION INTERVAL

IDATE 1 I STARTING DATE
ITIE oM0 STARTING TIME

14G 300 NUMBER OF HYDROGRAPH MRDINATES
NDDATE 2 NDING DATE
NWTIN 0855 ENDING TINE

CORPUTATION INTERVAL .6 HOURS
TOTAL TINE BASE 24.92 HOURS

S&ISH UiNITS
1

4

OPEMTION

KDROGRAPH AT

HDROGRAPH AT

2 COMINED AT

ROUTED TO

HYDROGRAPH AT

FLOW IN CUPIC FEET PER SECD
TINE IN HOURS, MM IN SOM NILIES

PEA TIM OF AVERAGE FLOW FOR NAXIN PERIOD
STATION FLOW PEAK

6-H R 2440JR 724HDUR

BASi 1538. 12.50 280. 70. 67.

MSM2 3010. 1258 592. 148. 142.

ST12 45 12.50 671. 218. 210.

3,4 4271. 12.83 871. 218. 210.

BAS4 344. 12.58 688. 172. 166.

BASIN NAXI NU
AREA STAGE

TINE OF
NU STAGE

2.60

&50

L818

810

6.48

4

4



HYDROGRAPH AT
4 m3 5349. 12.75

3 COMItED AT
4

I/ ROUTED TO

HYDROGRAPH AT

HYDR0GRAPH AT

3 COMBINED AT

ROUTED To

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

I/

WYDROGRAPH AT
4

2, COMBINED AT

ST34

5,6

mmS

mmS

5T56

71 B

BAS

SAP?

12773.

9155.

5482.

5260.

15248.

15197.

349.

4489.

12.75

14.8e

13.50

12.75

13.92

14.88

12.33

13. N

1381.

2888.

2883.

2192.

1269.

6181.

6164.

54.

1318.

7499.

7348.

1209.

8424.

325.

715.

716

557.

317.

159.

1589.

13.

328.

1931.

1926.

304.

22X.

313. 12.1I

689. 26.60

690. 26.60

Sk. 73 7

HA7'711 7

536.

306.

1532.

1531.

13.

316.

188.

1855.

293.

2148.

28.70

11.80

59.10

59.18

.50

12.20

71.88

71.88

11.38

83.10

ST78 17160. 13.92

9 16868. 14.5

BAS9 3644. 13.17

ST9 17385. 14.42

#ff NORML END OF HEC-1 ff4



UlT*A -6r R, 5/, i

FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VE
.ON) -FEB 1,1985

K..-' U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET, DAVIS, CA. 95616

/41 7/171/7

THIS HEC-1 VERSION CONTAINS ALL OPTIONS EXCEPT ECONOMICS, AND TH
E NUMBER OF PLANS ARE REDUCED TO 3

I

LINE ID.
..7...... .8. 9. 10

1 In

2 ID

3 IT

4 IN

5 10

HEC-1 INPUT
PAGE I

......... 1....3....4....5....6 .....

UMTRA - GREEN RIVER - BROWNU WASH

10 -. YF: 24-HR STORM

5 St300

BAS1 SUB-BASIN I

10-YR 24-HR

0139

0139

0;139

04 7

,001.39

. 00 139

* 00139

.00139

.* 00 1 39

, r..r1 -l

;; r It . -7
. .1 /

6

7

B

9

1 (
.00139

1 1.

.001t139
12
.00 139

1.3
OC.) 139

1.
,, CIO 1 3c

015
= 0013971

16
Cr, I CM

.0 1
. Q..i;.4 17X

! I'..

'<'K

'KM

BFA

P1

P I
. 10 I39

P I
. 001319

PI
. 00 1389Pi
* 001379

P T. C) C) 13 9'
fiPTP1

F` I
:.f;4 17

F- i

2.6

1. 6

f!O0 1 39

,00139

. 00 139

.*f 139

. co 139N

, 0 ..) .'l3 7

. I!.. 1-.:. 7'

, 0 0139

. 00 139

* 0013.9

.00139

. 00 139

. * 0 1 39

.00 1.-. oc;. 1:39

_ !::.i41 7

. 001 139

. 00C139

.00 139

, 0013:.9

, 0 0139

. 00 139

, I(. 39

, 004 17

( -.4J/7

* 00 1319

. 00 139

* 00139

.001319

.*001719

. ).! j 0 9

. -C 4' 1.n 7

. . -..

, 00 139

. 00 1 39

. 0013':l9

.00139

.00139-

. 00 139

.00 I 1-

0-4 I 7

(. I0Cf' 1..

00c)139

. 00 13~'9

. 00C 1 39

. CIO 1 31

. IC) 1. Z .

.t.>.. C-',1

: .:' I .. ",

: -; f 4 f.; *,

.C,

C11



-'~~~ ' : ,.i :- I . ; , c -:-. , .;

4- I '41' ''*jZ7 0 ; '4. 0 i

* a ~~~~~ ~~~ 'c~~~ i7 - 00417 ~ 1".71
.r 01 .t. 00 17 . 004 - .* 00 . 00 17 a 1 7

a ,-; ^ i04 i,4st. , t . 0 4 !.7

V~~~~n' '.':-'. ( {}-)4-) ; ;*. f3 )ra..L oo:c: *063 . 0033. 00833 as ,03 . ooslC;'t,
I 0I3T 08333 . 2 *. 0-.S - 0; ., 7:

_t r ~ I f i i -'. s. , t-tE .r O-' ,, i - f f -

- * 04.OL * 7
24 F:I .t7 lao10 a 15 . 26 . 00278 . (')0278 .

02703 , 2.' 8 2 6 o0278 , '27R

,25 PI .; , ( ,;2 , 7 0,27 00279 0027 .00 2 7 7 a 0027l 3 a 003 ,.
f 1,' t7SF tttfi.-'' 0 {.02 77t F- 0027F3

fl R . .-. .22- i S,( ,- 0 22 U OC8 7 0,7

iV "' - . -c a/: ,*i.ItCf - ' , i"8 *(10-~~~-' ___ .. a ct. 1000.z.2
,-:';i!? r- l , i,~~.ti ,_ ; , . .i ! -' ___?fl---; ,f}}t 8 s!;otS8 ll-'.& .:

t ! i w j;)J -7 , 78C D f,, t Si1tit79

2. P': 0 f. f 12- '7 ,; 8 0-): 7' ,* )i2 )7P *' .i 273 0''tt- "(S ,.7 F. 0 z'.:

; ;<0 P I s ( fi00278; ,027 . 0.027 00278 a 00278 ai 002 73 a 0fC,_> 2 a 0
.8 ,02,7 .0i278 t02783

31 PFE . (: 2 78 . 0027 - 00278 .a 0027Eg .00276 02 . 3 . 0

.I a c .WC'9 .0 I':d .0 i 1.(39

* 2 P1 a 0,276 a. 00271 :; t ;1;3 a 0 6 l 1 . Y .3N 9 .007 1? 007 a 9 CIO 1 a
'' I -.7 . .oz? l>_r9 Oc >1 ' 9 00~ , [.g,.9-'>

73. p1 . 0028 19 .a01K.9 .00719 . 002 I39 .001 O 139 .0 .0
t1' L.?9 . 001 9 00139 . 00 139

7N4 PI . 00139 . 00 139 .00139 . 00 13 . 00'137 .00139 a 0
0.-i' . 001V9 .00139 . 00139

-3 F' I . 0:139 ,00 13) 9 . 00119 . 00 139 . (1139 aO 139 a 0

O0139 .001.39 00 139 .00139
Pt .00139 .(0139 .0 0 139 .00139 a 039 .0 0 139 .0

9 .00139 .~00 139 .00 139

PI .T 1.9 .00119 . 00 139 .00139 001319 .00139 .0
('Ci . 00139 a 00139 . 00139

38 P1 .0 139 .00139 .00139 .00139 . .00139 .00139 r

0139 .00139

40 UD *66

41 J KK B(S2

42 KM IOYR 24HR
t 7// 7/i 7

43 BA 5.5

44 LU 0 0.2

45 UD 0.73

46 KK ST12 COMBINE BAS. 1&2 FLOWS

K> 47 HC 2

1 HEC-1 INPUT
PAGE 2

LINE ID ...... I... 2....... . 4 .5 .6....
- 7 .. . . 8. .. . . . . 10



4'c?

g M l .-

: lo

(-l

-:, q

-,� " A. ,"IoI .-.

,, ..V14 I 2 F D :cw; : 3T A.I .i~ Iii, 3,,~"

. ( -7? 04 T R' F' (-

~- I,

5 4

K~M

L. D

BAiE4

10YR 24HRJR

HtAf -71'7/J,7

6.4

0. '5

57

..j

f<IK

IKMi

LU

lf.-)O;re 224 H.R

12. 1

.96

ST34

o. _

COMBINE FLOWS 3,460

61

KK

HC

62

63

K I ' 5, 6

RI:" 53856

FLOW 3,4 FROM STA.3,4 TO 5,6

.015 .04 TRAP 0

0. 03

64

6 5

66

67

68

KK

K"M

BA

LU

UD

20..7

0

1.73

lOYR 24HR

0.2

69

70

71

72

73

KK

KM

LU

UD

BAS6

10YR 24HR

11.8

0

0.84

ST56

3

0.2

COMBINE FLOWS 5,674

75

KK

HC



310

a I,-

LUL

1jio

3. "' 2:s \/; Hfl 5 -H!

y1~~~1

r. 'Z;

C).

;.).4~

D[ 7

Li6

8 7

L:U

UD

I.OyR 2,4HRl

L.09

P(AGE

.1..I

HEC-1 INPUT

3 - - A 9aLI NE
.a8....

ID.
.. 9 .. .. 10

as

2?9 H C

ST7E8 COMB4INE FLOWS 7,8

9 FLOWS 748 FROM STt .7 8 TO -7

32736 0.01 .04 TFAP

90)

91 RK
r' (. r;

92

9 3_

94

95

96

KK1

KM

BA

LU

UiD

BAS9

, OYR 24HR

11.3

0 0.2

1.47

ST9 COMBINE FLOWS97

98

99

HC

zz

1
FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K YE

RSION) -FEB 1, 1985
U.S. ARMY CORPS OF ENGINEERS THE HYDROLOGIC ENGINEERING CENTER

, 609 SECOND STREET, DAVIS, CA. 95616
$. W 1. v



3j''�,�_ 'r

UMTRA - GREEN RIVER - BROWN WASH

10 - YR 24-HR STORM
'/t r,7dltk' �717' /I

AR 1 7/171,P 7
5 10

IT

OUTPUT CONTROL VARIABLES
IPRNT S
IPLOT 0
OSCAL 0.

HYDROGRAPH TIME DATA
NMIN 5

IDATE 1 0
ITIME 0000

NQ 300
NDDATE 2 C
NDTIME 0055

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES TN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TINE

.03 HOURS
24.92 HOURS

COCMPUTATION INTERVAL
TOTAL TIME BASE

E15GLISH UNITS
I

RUNOFF SUMMARY
FLOW IN CUBIC FEET FER- SECOND

TIME IN HOULRS, AREA IN S`JV-!.-RE 1P
-L.5

PERIOD BAMSI N
OFERJ. IT-ON

AREA

MAXIMUM
STATION
STAGE

PEAK
TIME OF
FLOW

MAX STAGE

TIME OF AVERAGE FLOW F 0 M.r1]IS

rPEAK

.4

7 2 - H [I.JR.,

6-HOUR

196.

24 -HO UR

l. ..+

l-:;',,T1-.'|13R:SPH i;nT'

1 A S' 2 2. 1. 5 J. . I 2 . 58 4-i4. 1. a :

I .,,_l .. 00

2 (. I EDA
NP 10' ST 1 61 0. ...

,i ;4v

rO.Ti E.D TO
-r - F4 2963-. 12 ~83 609 . II .,

+

147.

116.

a, . :

IL. A (',

I]YDF7.&R~~~~~Ff1 AT

2:456, I12. 58

3- 7- V :,. 5

B IC"

482.

911.
(

._` ..I -

-.r -, - IOM-0,"�;E." �-'%_ , �.- j L., I . .

.- . I. - J . r , . e .7 r Z '2;3( -I .



ROUTED TO
+ 5.6 6387. 14. 17

483.

375.

+

214.

+

1072.

+

26.60

HYDROGRAPH AT

20.70

HYDROGRAPH AT

11.80

3 COMBINED AT

59. 10

ROUTED TO

59. 10

HYDROGRAPH Ps T

HYDROGtRAFH AT

12. 20

COMB]:NED AT1.

7 1. 8

ROUTED TO

1071.

3857. 13.50 1535.

+

.4-

BAS6

ST56

7,8

13A C8

BAS 7

t-17 31

9

389.

4136. 12.67

10090. 14. 00

9999. 14. 17 4292. 1112.

4308. 1 1 13.

i-1;Bs + . 12. 2 9.

888.

2-2 1
4'. c .

+

341S,.. 12.92

1 o:3;3s 14. 17

101f50. 14.75

918.

5- 22(1 . 1.3-51.

2 30 .

5111. 1346.
1297. 7 1. CC,

HYDIRCIGRAPIH Ar
2:446. 1 3. 25 845. 213..4

4*n..' _ 15 1 . 7(:

2 COI'IBIN.ED AT
+ ST9 10a882. 14. 75 5847. 1559.

1.50.2'. cF-;, . '-i

4** - NOP~ilfrL 1flNKD OF .-EC-I **1 .-I I I-, I ,I
2i i 7 " ( I

~- /$/9





(
FLOOD HYDROGRAPH PACKAGE HEC-I (IBM XT 512K VERSION) -FEB 1, 1985

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616

I

J Se i/)>/k?W AI 7/1171,7

THIS HFC-I VERSION CONTAINS ALL OPTIONS EXCEPT ECONOMICS, AND THE NUMBER OF PLANS ARE REDUCED TO 3

HEC-I INPUT

ID .. 1...2...... 3. 4 ....... 9..... 6. 7 8 .9 10

PAGE I

LINE

2

Ii 3

1 44

L. 87
9

12
13
14
15
16
17

19
20
21
22
23
24

27
2f
29
30

31
32
33

36.37-
38
39
40

41.

ID
ID
IT
IN
10

UITRA - GREEN RIVER - BROWN WASH
10 - YR 24-HR STORM

S
5
5

300

KK BASI SUB-BASIN I
KM 10-YR 24-HR
BA 2.6
PB 1.6
P1 .00139 .00139 .00139 .00139 .00139 .00139. .00139 .00139 .00139 .00139

PI .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139

P1 .00139 .00139 .OO039 .00139 .00139 .00139 .00139 .00139 .00139 .00139

Pt .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139
PI .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139

Pt .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139

PI .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139
Pt .00139 .00139 .00417 .00417 .00417 .00417 .00417 .00417 .00417 .00417

PI .00417 .00417 .00417 .00417 .00417 .00417 .00417 .00417 .00417 .00417
PI .00417 .00417 .00417 .00417 .00417 .00417 .00417 .00417 .00417 .00417
PI .00417 .00417 .00417 .00417 .00417 .00417 .00417 .00417 .00417 .00417

PI .00417 .00417 .00417 .00417 .00417 .00417 .00417 .00417 .00417 .00417
PI .00933 .00833 .00033 .00833 .00833 .0033 .00933 .00833 .00833 .00933
PI .00933 .00833 .02 .03 .0. .03 .04 .04 .06 .07
PI .07 .10 .15 .26 .00278 .00278. .00278 .00278 .00278 .00278
PT .00278 .00278 .00278 .00278 .00278 .00278 .00278 .00278 .00278 .00278
PI .00278 .00278 .00270 .00278 -00270 .00278 .00278 .00278 .00278 .00278
PI .00278 .00278 .v0278 .00278 .00270 .00278 .00278 .00279 .00278 .00278
P I .00270 .00278 .00278 .00278 .00270 .00278 .00278 .00278 .00278 .00278
PI .00278 .00278 .00278 .00278 .00278 .00279 .00278 .00278 .00278 .00278

PI .00270 .00278 .00278 .00278 .00270 .00278 .00278 .0027B .00278 .00278
PI .00279 .00278 .00278 .00278 .00278 .00278 .00139 .00139 .00139 .00139

PI .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139
PI .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139
PI .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139
Pt .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139
PI .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139

PI .00139 .00139. . 0139 .00139 .00139 .00139 .00139 .00139 .00139 .00139

PI .00139 .00139 .00139 .00139 .00139 .0013S9 .00139 .00139
LU 0 0.2
UD .66

KK BAS2
KM IOYR 24HR



I

4!-,

46

47

L I tF-

4fl

51.i1?
5t

a It

4,.-,

4i.

6:47

7'.

*.4

/6

.;

V 4
. .:

GA 5.' f
L. I * ).

UD '-7~

I'1' ST 12 CHlIr;INE P1AS. 1',2 Ft-l(WS

HEi 1 I NP1 1l

if).....1..... " .... 3 .... 4 .... 5.......6 .... 7 .... 0.... 9....10

KK 3,4 PLOIWI 1,2 FROM STA.1,2 TO 3,4
tl K 26400 .032 .04 TRAP 0 0.45

1cK BAS4
1'M IOYR 24HR
DA 6.4
LU 0 0.2
UD 0.75

KK BAS--
IKI lOYR 24HR
B/l 12.1
LU 0 0.2
UJD .76

K1. ST34 COMBINE FLOWS 3,4
HC 3

Wl. 5,6 FLOW 3,4 FROM STA.3,4 TO 5,6
rtf 1536854 .013 .04 TRAP 0 0.03

K). OAS!;
1 1EM 10YR 24HR
DA 20.7,
LU 0 0.2
UD 1. 7.;

1;" BA5;:
1:11 lOYR 24HR
DA 11. 0
LU 0 0.2

11K 5T56 COMBINE FLOWS 5,6

1:K 7,0 rLOW 5,6 FROM STA.5,6 TO 7,8
633t4 0.005 .04 TRAP 0 0.025

1.K BDASA
KM IOYR 24HR
LA 0.5
LU 0 0.2
JD 0.42

It, DA07
181 10YR 21HR
nP( 12.2
LU o. 0.2
'1D 1.09

HEC-- INPUT

•1 zr-c~~~~~(.I:5/ Zf I ¢

PAGE 2 ,
"9A 7//7/i7

PAGE 3
I _ .

¶g*, *o , *g .1 i I t



( - 1

I .

-% '7

Ij1

- -

I1;. 11 dlU ~,1!INE FL(41lS 7,13

I -LOWS 7,0 FROM STA.7,13 TO 9
2100' 0.C: .;-i TRAP

IOYR Z'!HR

A. . .

-.. 4.

STv' COMt1NE FLOWS

A.A9

0) 0.05

I
FtOOD HIYDROGRAP14 PACKAGE IIEC-1 (IBM XT 512K VERSION) -FEB 1,t1985

U.S. ARMY -ORPS or ENGINCERS, TIIE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616
x^ X

5 10

IT

* OUTPUT C7ITROL
IPIiNT
IP' IT
05_. L

HYDROGRA-I TIME
NlliN

ID ,T E
ITI! lE

,IQ
NDD..'!E
NDT TIE

COMPUTA1 ION I
T1TAL TI

ENrI.lSH UNITS

I!M7RA - GRE.EN RIVER - BROWN WASH
10 - YR 21 HR STORM

VXARIABLES
5 PRINT CONTROL
0 rLOT cnNTROL.

0. HYDROGRAmH PLOT SCALE

_ 111NUTES IN COMPUTATION INTERVAL
0 STARTING DATE

0000 STARTING TIME
300 NUMBER Or HYDROGRAPH ORDINATES

:: LNDING DATE
00e rNOING TIME

Nt L;RVAL .08 HOURS
[ME BASE -4.92 HOURS

I

rLOW
TIME IN

PEA11 TT1ME OF
FLOW I-EAI

RUNOFF SUMMARY
IN cuBIC FEET PER SECOND
HOURS, AREA IN SQUARE MILES

AVERAGE FLOW rOR MAXIMUM PERIOD

b-HOUR 24-HOUR 72-HOUR

196. 49. 47.

BASIN
AREA

MAXIMUM TIME OF
STAGE MAX STAGE

+

OPEIl;.TION

HYDRUGRAPH AT

HyDr:'1GRAPH AT

2 CU'IBINED AT

ROUT7D TO

S.ATION

BAS 1

BAS2

ST 12

3.4

4

+

+

1100.

2151.

3234.

1C. ~JQ

1 2. J )

414.

610.

103.

152.

100.

147.

2.60

5.50

8. 10

8. 10Z'" :'. 1. n C' 60'9. 147.

r



j

'(
+

+

+

*t.

+

.4.

.4-

+

HYDrIGRAPH AT

HYDI2lGRAPH AT

3 C001BINED AT

ROUT!-D TO

HYDFIGRAPH AT

HYDrAGRAPH AT

3 CO'iBINED AT

ROUWED TO

HYD II3GRAPH AT

HYDI GRAPH AT

3 CGHBINED AT

ROUW(-D TO

HYDI5 GRAPH AT

2 CA1BINED AT

DAS4

ST34

516

BASXi

BAS6

ST56

7, 8

DASS

BAS7

ST78

9

BASV

ST9

_,,,C j'e/ *_ 
7

9020. 12..73

tJ a". 14 . 17

3"L7. 13. 51

4 ,k. 12. b?

10o20. 14. 00

_u.12. 2.

tOUSS. 4. 17

10_24. i4. 'J<

4 82

911.

2001.

1950.

1535.

880.

43003.

4292.

38.

910.

5220.

5140.

845.

5945.

i

120.

220.

5C1.

5C 1.

389.

222.

1113.

1112.

9.

230.

1351.

1349.

213.

1561.

116.

219.

482.

483.

375.

214.

1072.

1071.

9.

221.

1301.

1299.

205.

1504.

6.40

12. 10

26.60

26.46

20.70

1 1. .o

59. 10

59. 10

.50

12.20

71.00

7 1. 0o

11.30

83. 10

-.k

flt

H"'t4/ 7/2 71

+

+

+

-I-

.4.

2446.

(E>
i3. L

II- .42,

*** NORMAL EID OF HEC-1 *;
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1.' ., ll-.-B7 09: 05: 31

(
5J~t h~/

PACE I

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01 *02.03.04, 05.06
MIODIFICATION - 50.51* 52. 53.54. 55, 56

g 0 /LA I. dhCA
g/ FC't)

. TI UlTf
j : T2 WATI

T3 DIS(

'i Ji ICHECK

H' .. . Qt

J2 NPROF

i -1. 000
! _ _

'A - GREEN RIVER - 10-YR 24 HR
'R SURFACE PROFILE IN BROWN WASH
iHARGE - 11300 CfS

INO NINV IDIR STRT METRIC HVIN8 0 WSEL

0. 0. 0. 0.009000 0. 00 0.0 11300. 4074.000

Fe

0. 000

ITRACE

18rk 6/11/"
1t ^/z/t

IPLOT PRFVS XSECV XSECH FN ALLDC loW CHNIM

0. 000 0.000 0.000 0. 000 0. 000 -1. 000 0. 000 0.000 0.000

., %1 VARIA5LE CODES FpS SUHMARY PRINTOUT

38.000 43.000 1.000 2.000 13.000 14.000 15.0pO 35.000 60.000 59.000

55.000 26.000 56.000 0.000 38.000 58.000 25.000 1.000 42.000 8.000

51.000 10.000 4.000 53.000 54.000 33.000 5.000 0.000 0.000 0.000

NC
xi
bt

BT
BT

BT
BT
nT
BT
OR
OR
OR
OR
OR

0.045
6. 800

25. 000
280. 000
4075.f 500
4065.500
580.000
4074.900
4074.000
1070.000
4090.000
4076. 000
4060.500
4065.500
4078. 000

0.050
*25. 000

0.000
4080.000
4065t f00
565.000

4075.000
4070.500
936.000

4070.000
-. 0. 000

450. 000
565. 000
590. 000
936.000

0. 000
0. 000

0. 024
150.000

4090.000
4080.000

550. 000
4075.000
4070.500
600.000

4078.000
4070.000
400O.OOO
4065.500
4065.500
4060.500
4076.000

0. 000
0. 000

0. 300
700. 000
4090.000
340.000
4075.500
4070.1500

585.000
4074.800
4078.000
1885. 000
80. 000

545.000
570. 000
595. 000
950. 000

0.000
0. 000

0. 500
0.000

80. 000
4078.000
4070. 500

570. 000
4075.000
4065. 500

950. 000
4100. 000
4092.000
4060.500
4065.500
4065.500
4070.000

20. 000
0. 000

0. 000
0. 000

4080.000
4070. 000
555.000

407S.000
4065.500
700.000
4076.000
4100.000

150. 000
550. 000
575.000
600. 000

1000. 000

20. 000
0. 000

0. 000
0. 000

40eo.000
450. 000
4075.200
4065.500

590. 000
4074.000
4076.000

0. 000
4080.000
4065.500
4060.500
4074.000
4070.000

20.000
1. 000

0. 000
0.000

150. 000
4076. 000
4065. 500

575. 000
4074. 900
4074. 000
1000.000

0. 000
280. 000
555. 000
580. 000
700.000

1070.000

0.000
0. 000

0. 000
0. 000

4082. 000
4076. 000

560. 000
4075. 000
4065. 500

800. 000
4070.000

0. 000
4078. 000
4065. 500
4065. 500
4074. 000
4100. 000

0. 400
0. 000

0. 000
0. 000

4082. 000
545. 000

4075.200
4065. 500

595. 000
4074. 000
4070. 000

0. 000
340.000
560. 000
585. 000
000.000

lE8e. 000

0.000
0. 000

-XI 6. 500
X2 0. 000

'I .1



C
NC-
xi
OR
OR

Xi
OR
OR
OR,

NC
XI
OR
OR

xi
OR

4 x l

OR
OR

NC
x I
OR
OR
OR

xi
OR
OR
OR

NC
x1
GT
aT

CT
OR

OR

xQ
X2
EJ

f4.1

-JUN-87 09:05.31 PAQE 2

1, rx ?'g I
, .1-1 4_0-0.045

6. 000
4090.000
4078.000

. s00.
4090. 000
4062.000
4090. 000

0.000
5.000O

4100.000
4074.000

4. 000
4t30.000
4000.000

3.000
4130. 000
4072.000
4110.000

0. 000
2.500

4110. 000
4076. 000
4096.000

2. 000
4114.000
4078.000
4120. 000

0. 015
0. 800
8. 000

86.000
409. 000
4100.000
408. 000

0. 600
0. 000
0. 000

0. 050
8. 000
0. 000

890. 000

11.000
0. 000

570. 000
1460. 000

0.000
10.000
0.000

635. 000

9.000
0.000

849.000

12. 000
0. 000

570. 000
1640.000

0. 000
12. 000
0. 000

560. 000
1330.000

11. 000
0. 000

510. 000
1690.000

0.015
a. 000
0. 000

409. 000
4099.000

0. 000
140.000

0. 000
0. 000
0. 000

0.035
110. 000

4074.000
40e0. 000

180.000
4000.000
4073.000

0. 000

0. 000
270. 000

4080.000
4076.000

385. 000
4090.000
4086.000

400.000
4100. 000
4076.000
4120. 000

0. 000
300.000

4090. 000
4078. 000
4110.000

380. 000
4090.000
4080.000

0. 000

0. 015
85. 000

4100.000
4090.000

330.000
4098.000
4098.000

0. 000
0. 000
0. 000

0. 100
890. 000
110.000

1265.000

890. 000
so. 000

600. 000
0.000

0. 200
876.000

95. 000
876. 000

840. 000
100. 000
870. 000

880.000
eo. 0oo

620. 000
1820. 000

0. 100
960.000
250.000
620. 000

1700.000

900. 000
200. 000
600.000

0.000

0.300
140.000

4100. 000
139. 000

4096.000
80.000

190. 000

0. 000
0. 000
0. 000

0.300
70. 000

4070.000
4100. 000

150.000
4090.000
4076.000

0. 000

0. 500
230. 000

4076.000
4082.000

470. 000
400. 000
4090. O00L

315.000
4090.000
4080.000

0. 000

0.300
365. 000

4080.000
4078.000

0. 000

350. 000
4080.000
4080.000

0. 000

0. 500
650. 000
8o. 000

4098.000
4096.000
4090.000
4096.000

20. 000
0. 000
0. 000

0. 000
70. 000

490.000
1885. 000

280. 000
140. 000
890.000

0.000

0.000
290.000
270.000
890. 000

440.000
385. 000

1165.000

320.000
170. 000
880. 000

0. 0)0o

0.000
300. 000
300.000
800. 000

0. 000

300.000
380.000
900. 000

0. 000

0. 000
400.000

409s. 000
4090.000

0. 000
85. 000

330.000

20.000
0. 000
0. 000

0. 000
70. 000

4062.000
0.000

270.000
4071. 000
4079.000

0. 000

0.000
250. 000

4076.000
40e2.000

460. 000
4068.000
4120. 000

318.000
4060.000
4088.000

0. 000

0.000
380. 000

4073.000
4080.000

0. 000

350. 000
4074.000
4094.000

0. 000

0. 000
650. 000

4098.000
140. 000

0.000
4080.000

0. 000

20.000
1. 000
0. 000

0. 000
0. 000

525.000
0.000

0.000
180. 000
940.000

0.000

0.000
0.000

470.000
1090. 000

0. 000
530.000

1930. 000

0. 000
400. 000
925. 000

0.000

0.000
0. 000

420. 000
960.000

0. 000

0. 000
400.000
990. 000

0. 000

0. 000
0. 000

85.000
4098.000

0.000
86.000

0. 000

0. 000
0.000
0.000

0.000
0.000

4078.000
0.000

0.000
4070.000
4080.000

0.000

0. 000
0.000

4064.000
4110. 000

0.000
4078.000

0.000

0.000
4074.000
4090.000

0.000

0. 000
0. 000

4076.000
4091. 000

0. 000

0. 000
4074.000
4094.000

0. 000

0. 000
0. 000

409. 000
4098.000

0.000
4080.000

0.000

0. 400
0. 000
0. 000

0.000 ffM
0.000

685.000
0.000

0.000
530.000

1200.000
0.000

0.000
0.000

530.000
1805. 000

1.000
750.000

O. QOQ .-

1. 000
45D. 000

1150.000
0.000

0. 000
0.000

500.000
1000.000

0. 000

0. 000
430.000

1170. 000
0. 000

0.000
0. 000

4098.000
190.000

0.000
139.000

0. 000

0. 000
0.000
0. 000

"I7/17Y/
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SECNO
0
TIME
SLOPE

DEPTH
GLOB
VLOB
XLOBL

* CWSEL
QCH
VCH
XLCH

CRIWS
GROB
VROB
XLOBR

WSELI
ALOB
XNL
ITRIAL

EO
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTH
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

S/t 7/1I/? 7

71171?7

*PROF I

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHV- 0.300 CEHV- 0.500
*SECNO 6. 800

3265 DIVIDED FLOW

3370 NORMAL

6.80
11300.
0.00

0.009005

BRIDOE.NRD- 25 HIN ELTRD-

15.44 4075.94 4075.30
0. 2777. 8523.

0.00 6.61 6. 55
0 0. 0.

4070.00

4074.00
0.

0. 000
0

lAX ELLC

4076. 61
420.

0. 024
14

4100. 00

0.h7
1301.
0. 050

4

0.00 0.00 4082.00
0. 0. 4074.00

0.000 4060.50 450.53
-1366.45 696.38 1231.40

*S!ECIo 6. 50Q

3265 DIVIDED FLOW

3370 NORMAL

6.50
11300.
0.00

0.010362

BRIDQE.NRD- 25 HIN ELTRD-

15.19 4076.09 4075.53
0. 3134. 9166.

0.00 7.43 6.87
20. 20. 20.

4070.00

0.00
0.

0. 000
2

MAX ELLC-

4076.85
422.
0.024

18

4100.40

0.77
1188.
0. 050

0

0.19 0.05 4082.40
1. O. 4074.40

0.000 4060.90 452.65
-1301.00 676.28 1224.45

CCHV- 0.100 CEHV- 0.300
*SECNO 8. 000

3301 NV CHANOED MORE THAN HVINS

6.00 14.84 4076.84 4072.83
11300. 28. 11272. 0.

0.01 1.02 3.39 0.00
0.000602 70. 70. 70.

0.00 4077.02
28. 3321.

0.045 0.035
2 14

0.18
0.

0. 000
0

0.11 0.06 4074.00
5. 1. 4078.00

0.000 4062.00 90.46
0.00 582.97 673.43
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61KNO DEPTH CWBEL CRIWS
O GLOB QCH OROB
TIlE VLO0 VCH VROB
SLOPE XLODL XLCH XLOBR

*MCNO 5. 500
5.50 15.04 4077.04 4071.85

11300. 101. 11196. 3.
0.04 1.25 2.59 0.35

0.000337 150. 270. 280.

CCHV- 0.200 CEHV' 0.500
*SECO 5.000

5. 00 13.04 4077.04 4075.68
11300. 31. 11267. 1.

0.05 1.32 5.73 1.12
0.003797 230. 250. 290.

*SECNO 4.000
4.00 10.38 4078.38 4075.67

11300. 0. 11300. 0.
0.07 0.00 6.15 0.00

0.002417 470. 460. 440.

*SECNO 3.000
3.00 7.39 4079.38 4078.40

11300. 0. 11300. 0.
0.08 0.00 7.51 0.00

0.005974 315. 318. 320.

CCHV- 0.100 CEHV- 0.300
*eECNO 2.500

3301 NV CHANOED MORE THAN HVINS

2.50 8.15 4081.15 4079.17
11300. 3. 11295. 2.
0.10 0.95 4.42 0.84

O.001783 365. 380. 380.

*SECNO 2.000
2.00 7.88 4091.88 4081.21

11300. 77. 11199. 24.
0.12 2.40 6.87 2.14

0.005724 350. 350. 300.

( (
PAGE 4

tfOf 7/n7

WSELK
ALOB
XNL
ITRIAL

0. 00
81.

0. 045
2

0. 00
24.

0. 045
2

0.00
0.

0. 000
2

0.00
0.

0. 000
1

0.00
3.

0. 045
2

0. 00
32.

0. 045
2

EC
ACH
XNCH
IDC

4077.15
4317.
0.035

17

4077.55
1968.
0. 035

13

4078. 97
1837.
0. 035

14

4090. 26
1504.
0. 035

14

4081. 45
2556.
0.035

9

4082. 60
1630.
0. 035

10

HV
ARO0
XNR
ICONT

0.10
9.

0. 050
0

0.51
1.

0. 050
0

0.59
0.

0. 000
0

0. es
0.

0. 000
0

0.30
2.

0.050
0

0.73
11.

0. 050
0

HL
VOL
WTN
CORAR

0.12
29.

0. 000
0.00

0.20
47.

0. 000
0. 00

1.38
S7.

0. 000
0.00

1. 15
79.

0. 000
0. 00

1.13
97.

0. 000
0.00

1. 03
114.

0. 000
0.00

OLOSS BANK ELEV
TWA LEFT/RI6HT
ELMIN SSTA
TOPWID ENDST

0.01 4071.00
5. 4076.00

4062.00 153.14
754.27 907.41

0.20
9.

4064. 00
654. 03

0.04
15.

4068. 00
362. 37

0.14
18.

4072.00
433.54

0. 06
23.

4073. 00
669. 89

0.13
27.

4074. 00
566. 03

4076.00
4076. 00
224. 40
878. 43

4090. 00
4080. 00
404. 61
766. 97

4080. 00
4080. 00
405. 74
839. 28

4080. 00
4080. 00
294. 29
964. 16

4080. 00
4080. 00
346. 08
912.11



(
j

( Cr -
h

11-JUm-87 09:05:31

SECNO DEPTH CWSEL CRIWS
0 GLOB OCH GROB
TIME VLOB VCH VROB
SLOPE XLQBL XLCH XLOBR

CCHV- 0. 300 CEHV- O. 500
*SECNO 0.800
3280 CROS SECTION 0.80 EXTENDED

3301 NV CHANGED MORE THAN HVINS

3370 NOR"AL BRIDGE.NRD- 8 MI" ELTRD-

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

Q.8Q 19.41 4099.41 4099.41
11300. 231. 7156. 3913.
0.13 4.92 11.59 9.58

0.003311 650. 850. 400.

*SECNO 0.600
3280 CROSS SECTION 0.60 EXTENDED

3370 NORMAL BRIDGEbNRD- 8 "IN ELTRDW

71985 MINIMUM SPECIFIC ENERGY
t 3720 CRITICAL DEPTH ASSUMED

0.60 19.38 4099.78 4099. 7
11300. 212. 7365. 3723.
0.13 4.73 11.56 9.27

0.003163 20. 20. 20.

PACE 5

//M 7/r/t7
WSELK
ALOB
XNL
ITRIAL

EO
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

MlL
VOL
WiN
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

3.41 FEET

4096.00 MAX ELLC- 4100.00

0.00 4101.23 1.82 2.59 O.5S 4098.00
47. 618. 409. 133. 33. 4098.00

0.015 0.015 0.015 0.000 4080.00 23.52
0 10 0 -432.00 306.49 330.00

3.38 FEET

4096.00 MAX ELLC- 4100.40

0.00 4101.57
45. 637.

0.015 0.015
0 10

1.80 0.06 0.01 4098.40
402. 134. 34. 4098.40

0.015 0.000 4080.40 24.94
0 -410.41 305.06 330.00



ti CR0S5 SECTION 4.00
STREAM DISCHARCE - 11300 CFS
DtSCHAROEE 11300.

PLOTTED POINTS (BY PRIORITY)-BDBOTTOM BRIDGE.T-TOP BRIDGE X-OROUND.W-WATER SURENENERCY ORADIENT.CuCRITICAL WSEL

CiX.57

ELEV 4060. 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160.

STA-FEET

2 0.
50.

3 100.
150.
200.
250.

.300.
350.

4 400.
450.
5006.

5 550.
600.
650.
700.

6 750.

8 850.
9QQ.
950.

1000.
3 ()Q.
1100.

91150.
1200.
1250.
2300.
1350.
1400.
1450.
1500.
1550.
1600.
.1650.
1700.
1750.
1800.
1850.
1900.

101950.

NRD-

X
. X C
.X CX. C
X C
.X c

xc

xx .

x

E.

X

WE. ~ X

X
X

X

X
WE.
WE.
WE.
WE.
WE.
WE.
XE.

X.
xxxxxxx

X
X

X .
X.
X.

X
X

X
X

X .
X

X

X
X

X
X .

X

.X

X
X
X

X .
X.

X

BANK.

BANK.

0 ELLC- 9999999. 00 ELTRD- 9999999.00

EL(I).STACI)
4130.00
4080.00

0.00 4090.00
840.00 4086.00

100.00 4080.00
070.00 4090.00

385. 00 4068. 00
1165.00 4120.00

530. 00
1930. 00

4078.00 750.00



( I (
d/. GCROSS SECTION 3.00

STREAM DISCHAROE - 11300 CFS
DISCHARGE- 11300.

PLOTTED POINTS (BY PRIORITY)-B-BOTTOM BRIDGE. T-TOP BRIDGE, X-GROUNDW-WATER StR. EENERGY GRADIENT.C-CRITICAL MSEL

ELEV 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160. 4170.

STA-FEET

2 0.
50.

3 100.
4 150.

200.
250.
300.
350.

5 400.
6 450.

500.
7 550.
a 600.

650.
700.
750.
800.
850.

: 10 900.
950.

1000.
1050.
1100.

111150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
1600.

121650.
1700.
1750.

131800.

x
X .

X
x

X

X

X
X CWE

I CWE
CWE

X CWE
XCWE
XWE
XWE *
XE

X

X.
X.
X.
X
X

X

X
X

X
X .

X
X

X
X

X.
X
X X

X
X

BANK.

BANK.

NRD- 0 ELLC- 9999999.00 ELTRD- 9999999.00

EL(I).STA(I)
4130.00
4072.00
4110.00

0. 00
570. 00
1640. 00

4100. 00
4076. 00
4120. 00

80. 0o
620. 00
1820. 00

4090. 00
4080. 00

170.00 4080.00
880.00 4088.00

400.00 -4074.00 455.00
925.00 4090.00 1150.00



1., PRVILE FOR GTREAM DISCHARCE - 11300 CFS

(. ('

Hi" 7/17)
PLOTTED POINTS (BY PRIORITY)-E-ENERGY. W-WATER SURFACE. I-INVERT. C-CRITICAL W. S. .L-LEFT BANK. R-RIOHT BANK., -LOWER END STA

ELEVATION 40hO.
SECNO CUIDIS

4065. 4070. 4075. 4080. 4085. 4090. 4095. 4100. 4105.

6.80 0.
6. 50 50.
6. 00 100.

150.
200.
250.
300.
350.

5.50 400.
450.
500.
550.
600.

5.00 650.
700.
750.
Boo.
850.
900.
950.

1000.
1050.

4.00 1100.
1150.
1200.
1250.
1300.
1350.

3.00 1400.
1450.
1500.
1550.
1600.
1650.
1700.
1750.

2.50 1800.
1850.
1900.
1950.
2000.
2050.
2100.

2.00 2150.
2200.
2250.
2300.
2350.
2400.

.I
I

I
I
I
I
I
I
I
I

I
I

I .
I .

I.
I

: I.I. I

R . CWE
R.CW E

C L . E R
C L . ER
CL . ER
C . E

C . RE
L C .R E
L C .R E

LC .R E
LC . R WE

C . R WE
C R WE
. CL WE
.C LWE

L
L

N

.1

N
N

N
N

N .
N

N
N

M

M

I
I
I
I

I

I.

I
.I

C

I
I
I
I
I
I
I
I
I
I

I.
I.
I.
I.

I.
I.
I.

I
I

LWE
C WE

WE
C WE.
C WE.
C WEL.

W EL.
WE L

C WE L
C W EL

C WEL
C W E

C W E
C WLE
C WLE
C WE
C WE

C LWE
C LWE
C L E
C L WE
C L WE

CL WE
C WE
C WE
LC WE
LC W E
L C WE
L C WE

L CW
L

I

E.
CW. E
L . CW
.L

N.
N

N.
N
N
N
N
TI
N
N
N
N
N
N
N

* N
N

* N
* N

N
* N

N
* N

N
* N

N
N

* N
N

* N
II
N

N.
N

E
CW E
L CW



C ( (
2450.
2500. .
2550.
2600.

a 0 ,_, .. ..
2700.
2750.

0. 810 ZO.
0. 60 2850.

I
I

I
I

1 .
I .

I .
I
. I

L CWE
L. CW

* L W4 F-
* L W. .E I

* L CW E M
* ~L W EM .
* ~. L?114 E
* ~.I M LW. E
* ~. M LW E

. M
M1.

M"

L rk~1,t
Y# -71171.0;

I

I

I.

i. - - -
IaI

i. i !
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HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01.02.03.04.05.06
MODIFICATION - 50.51.52.53.54.55.56

I , ;/1
14 w Itt Nr

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

DISCHARGE - 11300 CFS

SUM"ARY PRINTOUT

SECNO

6. B00

6. 500

6.000

5.500

5. 000

4.000

3.000

2.500

2. 000

* 0.800

a

11300.00

11300.00

11300.00

11300.00

11300.00

11300.00

11300.00

11300. 00

11300.00

31300.00

CWSEL CRIWS GLOB

4075. 94

4076. 09

4076. 84

4077. 04

4077. 04

4078. 38

4079. 38

4081. 15

4081. 88

4099. 41

4075. 30

4075. 53

4072.83

4071.85

4075. 68

4075. 67

4078.40

4079.17

4081.21

4099. 41

0. 00

0. 00

28. 26

101. 23

31. 29

0.00

0. 00

3.11

76.65

230. 87

OCH

2777. 36

3134. 29

11271.75

11195.56

11267.29

11300.00

11300.00

11294.88

11 198.69

7155. 75

OROS

8522. 64

8165. 71

0. 00

3.21

1. 42

0.00

0. 00

2. 01

24. 47

3913. 39

GLOW OCHP OROBP VLOD

0. 00

0.00

0.25

0.90

0.28

0.00

0.00

0.03

0.68

2.04

24.58

27.74

99.75

99. 08

99.71

100.00

100.00

99. 95

99.11

63. 33

75. 42

72. 26

0. 00

0.03

0. 01

0.00

0.00

0.02

0.22

34. 63

0.00

0.00

1.02

1.25

1. 32

0.00

0.00

0.95

2.40

4.92

VCH

6.61

7.43

3.39

2.59

5.73

6.15

7.51

4.42

6.87

11. 59

VROB j

6.55

6.87 I

0.00
I I

0.35

1.12

0.00

0.00

0.84

2.14

9 1

* 0.600 11300.00 4099.78 4099.78 211.88 7364.91 3723.21 I.B8 65.18 32.95 4. 73 it. 56 9. 27 ii

i

I

I
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* W ODI6CHAROE.i 11300 CF8

SUMMARY PRINTOUT

2

(
5A, 7Z L

PAOE 7

ifk- '/,/e
/fm 7//7//7

8ECNO

I 6. b.800

j. b6.500

i~~~a .o.
S. 500
5.5000

j .~ S.WO
i'

4.000

3.000

2. 500

2.5000

* 0.800

,, * O. 600

URATIO

0. 00

0.93

4.15

1. 34

0.30

1. 25

0.64

1.e3

0. 54

1. 31

AREA

1720. 64

1610.49

3348. 91

4406.83

1992. 62

1836.77

1503. 85

2561. 21

1673.19

1072. 91

CWSEL ELMIN DEPTH DIFWSX HV TOPWID SSTA ESDST K*CHSL IOK*S

4075. 94

4076. 09

4076. 84

4077. 04

4077. 04

4078. 38

4079. 38

4081. 15

4081.88

4099. 41

4060.50

4060. 90

4062. 00

4062.00

4064. 00

4068. 00

4072.00

4073. 00

4074.00

4080. 00

15. 44

15. 19

14. 84

15. 04

13. 04

10.38

7.38

8.15

7.88

19. 41

19. 38

0. 00

0.14

0.76

0.20

0.00

1. 34

1. 00

1. 76

0,73

17.53

0.36

0. 67

0. 77

0.18

0.10

0.51

0. 19

0.88

0.30

0.73

1. 82

696. 38

676. 28

582. 97

754. 27

654. 03

362.37

433. 54

669. 89

566. 03

306. 49

450.53

452.85

90.46

153.14

224. 40

404. 61

405. 74

294. 28

346. 08

23.52

1231. 40

1224.45

673. 43

907. 41

878. 43

766. 97

839.28

964.16

912.11

330. 00

0.00

20.00

15. 72

0.00

8.00

8.70

12. 58

2.63

2.86

.9. 23

90. 05

103.62

6.02

3.37

37. 97

24.17

59. 74

17. 83

57.24

33.11

1.02 1083. 59 4099.78 40e0.40 1.80 305.06 24.94 330.00 20.00 31.63 I
. I

'I
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SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION SECNO-
CSA V0TJQN SECNO-

CAUTION SECNO-
CAVTIQN SECNO-

0.E00 PROFILE- 1
0.800 PROFILE 1

0.600 PROFILE- I
0.600 PROFILE- 1

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

k'* 7/1/9O 1
ffS 7117?/7

f f-
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5k. 35A
.****.*.*. *.u*.w*tw*.w*.w*w*F**I********ww*ew*ww**

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01.02.03.04.05.06
MODIFICATION - 50.51.52.53,54.$5.56

****aaa***,**************************************a ftk t/o /f
#m 7// ff

TI
T2
T3

UTTRA - GREEN RIVER - 25-YR 24 HR
WATER 8URFACE PROFILE IN BROWN WASH
DISCHARGE - 15300 CFS

JI ICHECK ING NINV IDIR STRT METRIC HVINS a WSEL FQ

Qv 0. 0. 0. 0.009000 0. 00 0.0 15300. 4074.000 0.000

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIN ITRACE

-1.000 0.000 0.000 0.000 0.000 0.000 -1.000 0.000 0.000 0.000

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38.000 43.000 1.000 2.000 13.000 14.000 15.000 35.000 60.000 59.000

55.000 26.000 56.000 0.000 38.000 58.000 25.000 1.000 42.000 8.000

51.000 10.000 4.000 53.000 54.000 33.000 5.000 0.000 0.000 0.000

NC
xl
BT
BT
PT
nT
BT
BT
BT
nT

O"
OR
OR
OR
OR

0. 045
6. 800

25.000
280. 000
407S !500

4065.500
580. 000

4074.900
4074.000
1070. 000
4090.000
4076.000
4060.500
4065.500
4078.000

0. 050
2S. 000

0. 000
4080.000
4065, 00
565.000

4075.000
4070.500
936.000
4070.000

Q. 000
450. 000
565. 000
590. 000
936. 000

0. 000
0. 000

0. 024
150. 000

4090.000
4080.000
550. 000

4075.000
4070.500
600. 000

4078.000
4070.000
4080. 000
4065.500
4065.500
4060.500
4076.000

0. 000
0. 000

0. 300
700. 000

4090.000
340. 000
4075.500
4070.500
585. 000

4074.800
4078.000
1885. 000
80.000
545.000
570. 000
595. 000
950.000

0. 000
0. 000

0. 500
0. 000

80.000
4078.000
4070.500

570. 000
4075.000
4065.500
950. 000

4100. 000
4082.000
4060.500
4065.500
4065.500
4070.000

20. 000
0. 000

0. 000
0. 000

4080.000
4078.000
555. 000

4075.000
4065. 50
700. 000

4076.000
4100. 000
150.000
550. 000
575. 000
600. 000

1000. 000

20. 000
0. 000

0. 000
0.000

40n0.000
450. 000

4075.200
4065.500
590. 000

4074.000
4076.000

0. 000
4080.000
4065.500
4060.500
4074.000
4070.000

20.000
1. 000

0. 000
0. 000

150. 000
4076.000
4065.500
575. 000

4074.900
4074.000
1000.000

0. 000
280.000
555. 000
580. 000
700. 000

1070. 000

0. 000
0. 000

0.000
0.000

4082.000
4076.000
560.000
4075.000
4065. 500
800.000
4070.000

0.000
4078.000
4065.500
4065.500
4074.000
4100. 000

0.400
0. 000

0. 000
0.000

4082.000
545.000

4075.200
4065.500
595. 000

4074.000
4070.000

0. 000
340. 000
560.000
585.000
900.000

185. 000

0.000
0. 000

Xl 6.500
X2 0.000

1.
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C C
PACE 2

NC
xl
OR
OR

Xl
OR
OR
GR

* NC
* Xl

6R
OR

X1
OR
NR

Xl
OR
OR
OR

NC
Xl
OR
OR
OR

xl
OR
OR
OR

NC
x1
BT
UT
BT
OR
OR

xl
X2
EJ

0.045
6. 000

4090.000
4078.000

5. 500
4090.000
4062.000
4090.000

0. 000
5. 000

4100. 000
4074.000

4. 000
4130. 000
4080.000

3.000
4130. 000
4072.000
4110.000

0. 000
2.500

4110.000
4076.000
4096.000

2.000
4114.000
4078.000
4120. 000

0. 015
0. 800
8. 000

86. 000
4098.000
4100. 000
4098.000

0. 600
0. 000
0. 000

0. 050
6. 000
0. 000

890. 000

It. 000
0. 000

570. 000
1460. 000

0. 000
10.000

0. 000
635. 000

9. 000
0. 000

840. 000

12. 000
0. 000

570.000
1640.000

0. 000
12.000

0. 000
560. 000

1330. 000

t1.000
0. 000

510. 000
1890. 000

0. 015
8. 000
0. 000

4098.000
4098.000

0. 000
140. 000

0. 000
0. 000
0. 000

0. 035
t10. 000

4074.000
4080.000

180. 000
4080.000
4073.000

0. 000

0. 000
270.000

4080.000
407b.000

385.000
4090.000
4066.000

400. 000
4100. 000
4076.000
4120.000

0. 000
300. 000

4090.000
4078.000
4110. 000

380. 000
4090.000
4080.000

0. 000

0. 015
85. 000

4100. 000
4090.000
330.000

4099.000
4098.000

0. 000
0. 000
0. 000

0. 100
890. 000
110.000

1265. 000

B90. 000
80. 000

680. 000
0. 000

0. 200
876.000
95. 000

676. 000

840. 000
100. 000
870. 000

880.000
80.000

620.000
1820.000

0. 100
960. 000
250.000
620.000

1700. 000

900. 000
200. 000
600. 000

0. 000

0.300
140. 000

4100.000
139.000

4096. 000
80. 000

190.000

0. 000
0. 000
0. 000

0. 300
70. 000

4070. 000
4100. 000

150. 000
4080.000
4076.000

0. 000

0. 500
230. 000

4076. 000
4082.000

470. 000
4080. 000
4090. 000

315. 000
4090. 000
4080. 000

0. 000

0. 300
365. 000

4080.000
4078.000

0. 000

350. 000
4080.000
4080. 000

0. 000

0. 500
650. 000
80. 000

4099. 000
4096.000
4098.000
4096. 000

20. 000
0. 000
0. 000

0. 000
70. 000

490. 000
1885. 000

2n0. 000
140. 000
890.000

0. 000

0. 000
290.000
270. 000
890. 000

440. 000
385.000

115. 000

320. 000
170. 000
8eo. 000

0. 600

0. 000
380. 000
300. 000
800.000

0. 000

300. 000
380. 000
900. 000

0. 000

0. 000
400.000

4098. 000
4090. 000

0. 000
95. 000

330. 000

20. 000
0. 000
0. 000

0. 000
70. 000

4062.000
0. 000

270. 000
4071.000
4079. 000

0. 000

0. 000
250.000

4076.000
4082.000

460.000
4068. 000
4120. 000

318. 000
4080.000
4088. 000

0. 000

0. 000
380.000

4073. 000
4080.000

0. 000

350.000
4074.000
4094. 000

0. 000

0. 000
650. 000

4099.000
140.000

0. 000
4080.000

0. 000

20. 000
1. 000
0. 000

0. 000
0. 000

525. 000
0. 000

0. 000
180. 000
940.000

0. 000

0.000
0.000

470. 000
1090.000

0. 000
530. 000

1930. 000

0.000
400. 000
925. 000

0. 000

0. 000
0. 000

420. 000
960.000

o. 000

0. 000
400. 000
990.000

0. 000

0.000
0. 000

85. 000
4098.000

0. 000
86.000

0. 000

0. 000
0. 000
0. 000

0. 000
0. 000

4078.000
0. 000

0. 000
4070. 000
4080. 000

0. 000

0.000
0. 000

4064.000
4110. 000

0. 000
4078.000

0. 000

0. 000
4074.000
4090. 000

0. 000

0. 000
0. 000

4076.000
4091.000

0. 000

0. 000
4074.000
4094.000

0. 000

0. 000
0. 000

4098.000
4098. 000

0. 000
4090.000

0. 000

0. 400
0. 000
0. 000

0.000
0. 000

685. 000
0. 000

0. 000
530.000

1200.000
0. 000

0. 000
0.000

530.000
1885. 000

1. 000
750.000

0.000

1. 000
455. 000

1150.000
0.000

0. 000
0.000

500. 000
1000.000

0. 000

0.000
430. 000

1170.000
0.000

0. 000
0. 000

4098. 000
190.000

0. 000
139.000

0.000

0. 000
0. 000
0. 000

A, 335 /3
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Ii -. ECNO - DEPTH
0 QLOB
TIMlE VLOB

I:. SLOPE XOBL.
i i

( (
PAOE 3

�'/ . 5 5 e-
. MEL
OCH
VCH
XLCH

CRIWS
GROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

ML
VOL
WTN
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELtIN 8STA
TOPWID ENDST

L ...

I'''

i.

I

I

*PROF I

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHV- 0.300 CEHV- 0.500
*SECNO 6.BOO

3265 DIVIDED FLOW

/L 7/I,(s

3370 NORMiAL

6.80
15300.
0.00

0.009036

BRIDGE.NRDs 25 MIN ELTRD-

16.03 4076.53 4075.90
O. 4358. 10942.

0.00 7.59 6.95
O. 0. 0.

4070.00

4074. 00
0.

0. 000
0

MAX ELLC-

4077.32
574.

0.024
13

4100.00

O. 79 0.00 0.00 4082.00
1I75. O. 0. 4074.00
0.050 0.000 4060.50 420.94

5 -1366.77 766.07 1247.35

I, I

*8ECNO 6. 500

3265 DIVIDED FLOW

3370 NORMAL

6.SO
15300.

0. 00
0. 010556

BRIDGE.NRDw 25 MIN ELTRD-

15.77 4076.67 4076.14
0. 4686. 10614.

0.00 6.31 7.32
20. 20. 20.

4070. 00

0. 00
0.

0. 000
2

MAX ELLC-

4077.57
564.

0.024
13

4100.40

0.91 0.20 0.06 4082.40
1449. 1. 0. 4074.40
0.050 0.000 4060.90 435.36

0 -1305.78 733.78 1240.23

- CCHV- 0. 100 CEHV. 0. 300
*SECNO 6.000

3301 FV CHANCED MORE THAN HVINS

6.00 15.51 4077.51 4073.52
15300. 56. 15244. 0.

0. O 1.33 4.12 0.00
0.000782 70. 70. 70.

0.00 4077.77
42. 3699.

0.045 0.035
2 13

0.26
0.

0. 000
0

0.14 0.06 4074.00
6. 1. 4078.00

0.000 4062.00 85.88
0.00 594.21 680.09

I

I '
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SECND DEPTH CHSEL CRIWS WSELK EQ HV ML OLOSS BANK ELEV
a GLOB OCH OR0B ALOB ACH ARO9 VOL TWA LEFT/RIGHT t 7
TIME VLOB VCH VRO0 XNL XNCH XNR WTH EL"IN SSTA
SLOPE XLOVL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST H"m 7/1/17

*5ECNO 5. 00,
5. 50 15.78 4077.78 4072.56 0.00 4077.93 0. 15 0.15 0.01 4071.00

15300. 154. 15131. 15. 102. 4842. 27. 32. 6. 4076.00
0.03 1.50 3. 13 0. 56 0.045 0.035 0.050 0.000 4062.00 149. 85

0.000420 150. 270. 280. 2 18 0 0.00 769.89 919.74

CCHV .0. 200 CEHV- 0.500
*SECNO 5. 000

5.00 13.79 4077. 79 4076.38 0.00 4078.39 0.61 0.23 0.23 4076.00
15300. 126. 15169. 6. 70. 2419. 4. 54. 10. 4076.00

0.04 1.80 6. 27 1.53 0.045 0.035 0.050 0.000 4064.00 191.85
0.003479 230. 250. 290. 2 13 0 0.00 688.32 880. 17

*SECNO 4. 000
4.00 11.19 4079.19 4076.66 0.00 4079.99 0.78 1.50 0.09 4080.00

15300. 0. 15300. 0. 0. 2153. 0. 78. 16. 4080.00
0. 04 0.00 7.11 0.00 0.000 0.035 0.000 0.,000 4068.00 394.71

0.003069 470. 460. 440. 2 14 0 0.00 409.11 803.82

*SECNO 3.000
3.00 8.36 4080.36 4079.23 0.00 4081.30 0.94 1.24 0.08 4080.00

I 5300, 1. 25299. 0. 1. 1963. 0. 93. 19. 4080.00
0.07 0.76 7.80 0.67 0.045 0.035 0.050 0.000 4072.00 391.73

0.005163 315. 318. 320. 2 14 0 0.00 490.29 E82.02

CCHV- 0.100 CEHV- 0.300
*4ECNp 2. 500

3301 NV CHANGED MORE THAN HVINS

2. 50 9. 02 4082. 02 4079.80 0.00 4082.39 0. 37 1. 03 0.06 4080. 00
15300. 14. 15278. 9. 10. 3131. 7. 116. 24. 4080.00
0.09 1.33 4.88 1. 19 0. 045 0. 035 0.050 0.000 4073.00 289. 91

0.001657 365. 380. 380. 2 16 0 0.00 677.42 967.34

*SECNO 2.000
2.00 8. 62 4082. 62 4081.64 0.00 4083.47 0.86 0.94 0.15 4080.00

15300. 175. 15069. 56. 62. 2015. 22. 137. 29. 4080.00
0.10 2.83 7.48 2.53 0.045 0.035 0.050 0 000 4074.00 332.74

0.005108 350. 350. 300. 2 9 0 0.00 584.14 916.88
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SECNO DEPTH CWSEL CRIWS WSELK EO HV
a GLOB QCH GRO ALOB ACH AROB
TIME VLOB VCH VROB XNL XNCH XNR
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT

CCHVm 0.300 CEHVm 0.500
*SECNO 0.800
3280 CROSS SECTION 0.80 EXTENDED 4.21 FEET

3301 HV CHANGED MORE THAN HVINS

3370 NORMAL BRIDGENRD- 8 MIN ELTRD- 4096.00 MAX ELLC' 4100.00

7185 MINI"UM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.80 20.21 4100.21 4100.21 0.00 4102.35 2.14
15300. 731. 8033. 6536. 108. 661. 560.
0.12 6.79 12.14 11.68 0.015 0.015 0.015

0. 0032O 650. 650. 400. 0 11 0

*5ECNO 0. 600
3290 CROSS SECTION 0.60 EXTENDED 4.16 FEET

3370 NORMAL BRIDGE.NRD- 8 MIN ELTRD- 4096.00 MAX ELLC- 4100.40

7105 MINI"UY SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.60 20. 16 4100. 56 4100. 56 0. 00 4102. 69 2. 13
1S300. 679. 8328. 6293. 103. 680. 550.

0.12 6.56 12.24 11.44 0.01S 0.015 0.015
0.003253 20. 20. 20. 0 11 0

PACE 5

ML
VOL
UTN
CORAR

OLOSS BANW ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

51f l'

fM 7//7/17

2.43 0.64 4098.00
161. 35. 4098.00

0.000 4080.00 0.00
-432.00 330.00 330.00

0.07 0.00 409. 40
161. 35. 4098.40

0.000 4080.40 0.00
-410.41 330.00 330.00

..i
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CROSS SECTION 4.00
STREAM DISCHARCE - 15300 CFS
DISCHARGEw 15300.

PLOTTED POINTS (BY PRIORITY)-B-BOTTOt BRIDGE.T-TOP BRIDGE.X-GROUNDW-WATER SUR.E-ENERGY GRADIENTC-CRITICAL WSEL

5� . 1-3 �

fflw- I
Hm -�11711,-

ELEV 4060. 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160.

STA-FEET

2 0.
50.

3 100.
.150.
200.
250.
300.
350.

4 400.
450.
500.

5 550.
600.
650.
700.

6 750.
800.

8 850.
900.
950.

1000.
1050.
1100.

91150.
1200.
1250.
1300.

1400.
1450.

! 1500.
1550.
1600.
1650.
1700.
1750.
1800.
1850.
1900.

101950.

X.
K

K
X .

X
X

X
X

XC WE
X C WE

C WE
C WE

X C WE
X C WE

XWE
XE

XXXXXXX

X .
X .

X .
X.
X.
X

X
X

X
X .

X
. X

X

K.

X
X,

X.

. X

a

X
X

X .
X.
X

BANK.

BANK.

NRD- 0 ELLC- 9999999.00 ELTRD- 9999999.00 I
.I

EL(I).STACI)
. 4130.00
4000.00

0. 00 4090.00
840.00 4086. 00

100.00 4080.00
870. 00 4090.00

385.00 4068.00
1165.00 4120.00

530. 00
1930. 00

4078. 00 750.00



CROSS SECTION 3.00
STREAM DISCHARGE a 15300 CFS
DISCHAROE- 15300.

C (

4,J 6

PLOTTED POINTS (BY PRIORITY)-B-BOTTOM BRIDGE.T-TOP BRIDOE.X-GROUND.W-WATER SUR.E-ENEROY ORADIENT.C-CRITICAL WSEL

; I ELEV 4070.
K'TMi/p /f /

4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160. 4170.

STA-FEET

2 0.
50.

3 100.
4 150.

200.
250.

: 00.
350.

5 400.
6 450.

500.
7 550.
8 600.

650.
700.
750.

800.
850.

10 900.
950.

1000.
. 1050.

1100.
111150.

1200.
1250.
1300.

!, _ 13fO.

1400.
14S0.
1500.
1550
1600.

121650.
1700.
1750.

131800.

X
X.

X
X

X
XE

X CUE
X CWE

X CUE
X CUE
X CWE
XCWE
XCWE

XWE
XE
XXXXXX XXX

X.
X.
X.
X
X

X

X
X

X

BANK.

BANK.

X
X

X
X.
X

.X

X
X .

X

NRD' 0 ELLC- 9999999.00 ELTRD- 9999999.00

EL(I).STA(I)
4130. 00
4072. 00
4110.00

0. 00
570. 00

1640. 00

4100. 00
4076. 00
4120. 00

80. 00
620. 00
1820. 00

4090. 00
4080. 00

170.00 4080.00
890. 00 4088. 00

400.00 4074.00 455.00
925.00 4090.00 1150.00



F- D
1 PROFILEFOR STREAMI DISCHARGE - 15300 CFS

(
C I 3 #

S1 t$ 7#7PLOTTED POINTS (BY PRIORITY)-E-ENERGY.W-WATER SURFACE.I-INVERT.C-CRITICAL W.S..L-LEFT BANKR-RIOHT BANK.P-LOWER END

ELEVATtON 4060.
SECHO CUIDIS

4065. 4070. 4075. 4080. 4085. 4090. 4095. 4100. 4105.

6. 80
6.50
6. 00

0.
50.

100.
150.
200.
250.

.I
.I

I
I
I
I

R .
R.

CL
C .

C
LC

CW E
CW E

WE
WE
WE
RHE

L
L

300.
350.

5.50 400.
450.
500.
550.
600.

5. 00 650.
700.
750.
800.
850.
900.
950.

1000.
1050.

4.00 1100.
1150.
1200.
1250.
1300.
1350.

3. 00 1400.
1450.
1500.
1550.
1600.
1650.
1700.
1750.

2. 50 1800.
1850.
1900.
1950.
2000.
2050.
2100.

2.00 2150.
2200.
2250.
2300.
2350.

I

I
I
I
I .
I.
I.
I
.I
.I

I
I
I
I
I
I.,
I .
I
.I

L C . R
L C .R
L C .R

L C .R
LC. R

L CR
LCR
.LC

C
CL
C
C
C
C
C
C

. C
C

I
I
I
I
I
I
I
I
I
I
I

I.

I .
I .
I.
I.

1.
r
. I
.I .1

WE
E
E
E
E
E
WE
WE.
WE.

LWE.
LW E.
L WE
LW E.
W E.

WE.
WLE
W E
WE

C WLE
C WLE
C W E
C W E
C LW E
CLW E
CL WE
CL WE
CL W E
CL WE
CL WE
C WE
C WE
C WE
LC WE
LC WE
L C WE
L C WE
L C W E
L C W E

L C W E
L C.W E

L . CW E
L CW

.1
M

E'
rw F

N .
P1

N

N

N .
N
m
P1
P1
P1
N
N
N
N
N
P1
P1
P1
P1
N

P1
P1
P1
N
P1

P1
P1

P1

P1

P1.
N



C d400. L %.W. C

( C
2450.
2500.
2550.
2600.
2650.
2700.
2750.

0. 80 2800.
0.60 2850..

I
I

I
I
I

I .
I1.

I
. I

L CW E ...

L. CW E . Mi.
. L CW E M T

* L CW E . Mi
* L W E MI

* ~L W M¶.
* ~. LM W .E
* ~.M L W E
* *. M L.W E

/MM7//7/f/
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HEC2 RELEASE DATED NOV 76 UPDATED MAY 1994
ERROR CORR - 01.02,03.04. 05.06
MODIFICATION - 50.51,52.53.54,55,56

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

II- DISCHARGE o 15300 CFS

SUMMARY PRINTOUT

SECHO

6.800

6. 500

6. 000

5. 500

5.000

4. 000

3.000

2.500

2. 000

0.800

a

15300. 00

15300. 00

15300. 00

15300. 00

15300. 00

15300.00

15300. 00

15300.00

15300. 00

15300. 00

CWSEL * CRIWS GLOB

4076. 53

4076. 67

4077. 51

4077. 78

4077. 79

4079. 19

4080. 36

4082. 02

4082. 62

4100. 21

4075. 90

4076.14

4073. 52

4072. 56

4076. 38

4076. 6

4079. 23

4079. SO

4081. 64

4100. 21

0. 00

0. 00

56.44

153. 72

125. 69

0.00

1.12

13.57

175. 36

731.39

OCH

4357. 75

4665. 81

15243. 56

15131. 33

15168. 60

15300. 00

15298. 63

15277. 64

15068. 67

8032.54

OROP

10942. 25

10614.19

i.00

14. 95

5.70

0. 00

0.24

8.79

55. 8

6536. 07

GLOBP QCHP

0.00

0.00

0.37

1.00

0.62

0.00

0.01

0.09

1.15

4.78

28. 48

30.63

99. 63

9s.90

99. 14

100.00

99.99

9.e85

98. 49

52. 50

OROBP VL

71. 52

69. 37

0.00

0.10

0.04

0.00

0.00

0. 06

0.37

42. 72

.09 VCH VROW

*

0.00 7.59 6.95

0.00 8.31 7.32

1.33 4.12 0.00

1.50 3.13 O. 56

1.8o 6.27 1. 53

0.00 7.11 0.00

0.76 7.80 0.67

1.33 4.88 1.19

2.83 7.48 2.53

6.79 12.14 11.68

6.56 12.24 11.440.600 15300.00 4100. S6 4100.56 678.74 8328. 02 6293.25 4.44 54.43 41.13
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pI8C$HAR0£ - 15300 CF8

9UMMARY PRINTOUT

;

SECNO

6. 8oo

6, 500

6. 000

... 5.500

* .5000

4.000

3.000

2. 500

2. 000

* 0.800

* 0.600

KRATI0

0.00

0.93

3.67

1. 36

0.35

1. 06

0. 77

1. 77

o.57

1.24

AREA

2149. 03

2013. 38

3741. 08

4970. 57

2492. 06

2152. 63

1964. 47

3149. 01

2099.45

1328.64

CWsEL ELMIN

4076. 53

4076. 67

4077. 51

4077. 78

4077.79

4079. 19

4080. 36

4082. 02

4082. 62

4100. 21

4060. 90

4062. 00

4062. 00

4064. 00

4064. 00

4068. 00

4072.00

4073.00

4074.00

4000.00

1 h. 03

15. 77

15. 51

15.78

13.79

11. 19

8. 36

9.02
8.62

20. 21

20.16

O. 00

0.14

0.84

0.27

0.00

1.41

1.17

1. 66

0. 60

17.59

0.35

DEPTH DIFWSX HV

0.79

0.91

0.26
0.15

0.61
0. 78

0.94

0.37

0. B6

2.14

733. 07

733. 78

794. 21

768. 89

6e4. 32

409.11

496. 29

577. 42

5R84.14

330.00

420.94

43. 36
835.88

149.85

191.85

394.71

391.73

289.91

332.74

0. 00

0.00

TOPWID S5TA ENDST U*CHSL 10Y*S

1247.35 0.00 90.36

1240.23 20.00 105.56

6eo.09 15.72 7.82

919.74 0.00 4.20

880.17 8.00 34.?9

803.82 8.70 3-0.69

882.02 12.58 51.63

967.34 2.63 16.57

916.86 2.86 51.08

330.00 9.23 33.20
___.~ ~~~32 53

330. OO 20. 00 S2. 532.1t3 330. 001.01 1333.96 4100.56 4080. 40

, i

i,

-.
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SUMMARY OF ERRORS AND SPECIAL NOTES

! CAUTION SECNO-
-CAUJTIN .EC8l>

CAUTION SECNO'
VAUTION SECNO-

0.800 PROFILE- I CRITICAL DEPTH ASSUMED
0.UOO PROFILE- I MINIMUM SPECIFIC ENERGY

0.600 PROFILE- I CRITICAL DEPTH ASSUMED
Q.600 PROFILE- I MINIMUM SPECIFIC ENERGY

-~k /Vi

:I
I

.I
I - ,

iI

i
II

H

ii
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HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERRORl CORR - 01.02.03.04. 05,06
MODIFICATION - 50.51.52,53.54.55.56
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HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01.02.03.04,05.06
MODIFICATION - 50.51.52.53.54.55.56

******~*****~N**N************************O**********

1d, If fe*zMbs. J 41k (/2,
Ti
T2
13

UMTRA - GREEN RIVER - 10-YR 24 HR
WATER SURFACE PROFILE IN BROWN WASH
DISCHARGE - 11300 CFO

.4 cra,;g)

AX9 kA l4 r*'),r 0
Jt ICHECK ING NINV IDIR STRT METRIC HVINS a WSEL Fe

0. 0. 0. 0. 0.009000 0. 00 0.0 11300. 4074.000 0.000

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC ICW CHNIM ITRACE

-1.000 0.000 0.000 0.000 0.000 0.000 -1.000 0.000 0. 000 0. 000

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

3f. 000 43. 000 1. 000 2. 000 13. 000 14.000 15. 000 35.000 60.000 59.000

55. 000 26.000 56.000 0. 000 38.000 58.000 25.000 1.000 42.000 8.000

51.000 10.000 4.000 53.000 54.000 33.000 5.000 0.000 0.000 0.000

NC
xi
BT
BT
OT
nT
BT

OR
OR
OR
OR

0. 045
6. 800

19.000
280. 000

4075.200
4065.500

0oo. 000
4070.000
4090. 000
4076.000
4060.500
4076.000

0. 050
19.000
0. 000

4080.000
4065. 500

580. 000
4074.000
4070.000

0. 000
450.000
580.000
950.000

0. 000
0. 000

0. 050
9. 000
0. 000

695. 000

0. 024
150. 000

4090.000
4080.000

565. 000
4075. 000
4074.000
1070. 000
4080.000
4065.500
4065.500
4070.000

0. 000
0. 000

0. 035
180. 000

4083.000
4078.000

0. 300
700. 000

4090.000
340. 000

4075.000
4070.500
936. 000

4070. 000
e0. 000

560.000
585.000

1000. 000

0. 000
0. 000

0. 100
890. 000
110. 000
690. 000

0. 500
0.000

8o. 000
4078.000
4070. 50

585. 000
4078.000
4070. 000
4082.000
4060.500
4074.000
4070.000

20. 000
0. 000

0.300
70. 000

4080.000
4080.000

0. 000
0. 000

4080.000
4078.000
570.000

4075.000
4078. 000
1885. 000

150.000
565. 000
700.000

1070. 000

20. 000
0.000

0. 000
70. 000

180. 000
1265.000

0. 000
0. 000

4080. 000
450.000

4075.000
4065.500
950.000

4100.000
4080.000
4065.500
4074.000
4100. 000

20. 000
1. 000

0. 000
70. 000

4080. 000
4100. 000

0. 000
0. 000

150.000
4076.000
4065.500
700. 000

4076.000
4100. 000
280. 000
570. 000
e00. 000

1985. 000

0. 000
0. 000

0. 000
0. 000

500. 000
1895. 000

0. 000
0. 000

4082. 000
4076.000

575.000
4074.000
4076.000

0. 000
4078.000
4065.500
4078. 000

0. 000

0.400
0. 000

0. 000
0. 000

4062. 000
0. 000

0. 000
0. 000

4082. 000
560. 000

4075. 000
4074. 000
1000. 000

0. 000
340.000
575.000
936.000

0. 000

0. 000
0. 000

0. 000
0. 000

540. 000
0. 000

Xi 6. 500
X2 0. 000

NC
xi
OR
OR

0.045
6. 000

4090.000
4074.000
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i
i

xi
-X
OROR

xi
OR

xi

OR.IOR

xl

on

OR

)CI

. It

I OR

OR
OR

x I
OR

al

OR

OR

xi

OR

OR

x I

;X1
OR

5.500
4090.000
4062.000
4090.000

0.000
5. 000

4100. 000
4074, 90Q

4.000
413D0.000
4080. 000

a, 000
4130.000
4072.000
4110.000

0.000
2.500

4110.000
4076.000
4096.9000

2.000
4114. 000
4078. 000
4120. 000

O. 015
0.800
8. 000

86.000
4098.000
4100.000
4098. 000

0. 600
0. 000
0.000

11.000
0. 000

570. 000
1460.000

0. 000
10. 000
0. 000

635.000

9.000
0. 000

840. 000

12. 000
0. 000

570. 000
1640.000

0. 000
12. 000
0. 000

560. 000
1330. 000

11. 000
0. 000

510. 000
le9o. 000

'0015
B.000
0.000

4098.000
409. 000

0.000
140.000

O. 000
0.000
0.000

180. 000
4080.000
4073.000

0. 000

0. 000
270.000

4090.000
4076.000

395.000
4090.000
4096.000

400. 000
4100.000
4076.000
4120. 000

0. 000
300. 000

4090. 000
4078.000
4110.000

380.000
4090. 000
40o. ooo

0.000

0. 015
85. 000

4100. 000
4090. 000
330.000

4099.000
4098.000

O. 000
0. 000
0. 000

890.000
90.000

690.000
0.000

0.200
876.000

95. 000
876.000

840.000
100.000
870.000

990. 000
80. 000

620.000
120. 000

0.100
960. 000
250. 000
620. 000

1700. 000

900. 000
200. 000
600. 000

0. 000

O. 300
140.000

4100. 000
139. 000

4096. 000
80.000

190.000

0. 000
0. 000
0.000

150.000
4080.000
4076.000

0. 000

0.500
230.000

4076.000
4081. 000

470.000
4090.000
4090.000

315.000
4090.000
4080.000

O. 00.,

0.300
365.000

4080.000
4078.000

0. 000

350.000
4090.000
4080.000

0. 000

0. 500
650.000
80.000

4098.000
4096.000
4096.000
4096.000

20.000
0.000
0.000

280.000
140.000
890. 000

0.000

0.000
290. 000
270.000
900. 000

440.000
385.000

1165.000

320.000
170.000
880. 000

0. 000

0.000
390.000
300.000
900. 000

0. 000

300.000
390. 000
900. 000

0. 000

0. 000
400.000

4098.000
4090.000

0.000
95. 000

330. 000

20.000
0.000
0. 000

270.000
4080.000
4079.000

0.000

0. 000
250.000

4076.000
4080.000

460.000
4068. 000
4120. 000

318.000
4080.000
4088.000

0. 000

0. 000
390. 000

4073.000
4080.000

0. 000

350.000
4074.000
4094.000

0. 000

0. 000
650. 000

4098. 000
140. 000

0. 000
4080.000

0. 000

20.000
1. 000
0. 000

0.000
100. 000
940. 000

0. 000

0. 000
0. 000

470.000
1090. 000

0. 000
530.000

1930.000

0. 000
400.000
925.000

0. 000

0. 000
0. 000

420. 000
960. 000

0. 000

0. 000
400. 000
990.000

0. 000

0.000
0. 000

85.000
4098.000

0.000
86.000

0. 000

0. 000
0. 000
0.000

0. 000
4080.000
4080.000

0. 000

0. 000
0. 000

4064.000
4110.000

0. 000
4078.000

0.000

0. 000
4074.000
4090.000

0.000

0. 000
0. 000

4076.000
4091.000

0.000

0.000
4074.000
4094.000

0. 000

0. 000
0.000

4099.000
4099.000

0. 000
4080.000

0. 000

0.400
0. 000
0. 000

0.000
510.000

1200. 000
0.000

0.000
0.000

530.000
1885. 000

1. 000
750.000

0.000

1. 000
455.000

1150.000
O. 000

0.000
0.000

500.000
1000.000

0.000

0.000
430. 000

1170.000
0.000

0.000
0.000

4099. 000
190. 000

0.000
139. 000

0.000

0.000
0.000
0.000

~ I

iI

i
1E

I I
I
J!
Ii

i.
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PACE 3 4. I c

CWSEL
OCH
VCH
XLCH

CRIWS
QR09
VRO9
XLOBR

WSELK
ALO0
XNL
ITRIAL

EO
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
ITN
CORAR

OLOSS BANK ELEY
TWA LEFT/RIGHT
ELMIN S5TA
TOPWID ENDST

TIME
8I.QPE

VLOu
XLMOM h't 7//l/

fitq 7/fi-#

I,

I'

/17
?l

PR0F I

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHV- 0.300 CEHV- 0.500
*SECNO 6.B00

3265 DIVIDED FLOW

3370 NORMAL

6.80
11300.
0.00

0.0Q9008

DRID0E.NRD- 19 MIN ELTRD-

15.56 4076.06 4075.46
0. 2307. 8993.

0.00 6.46 6.63
0. 0. 0.

4070. 00

4074. 00
0.

0. 000
0

MAX ELLC-

4076.74
357.
0.024

14

4100. 00

0.68 0.00 0.00 4062.00
1356. 0. 0. 4074.00
0.050 0.000 4060.50 446.46

4 -1267.76 708.94 1234.75

*SECNO 6.500

3265 DIVIDED FLOW

3370 NORMAL

11300.
0.00

0.010704

BRIDOE*NRD- 19 MIN ELTRD-

15.31 4076.21 4075.78
0. 2540. 8760.

0.00 7.27 7.06
20. 20. 20.

CCHV- 0.100 CEHV
*SECNO 6.000

6.00 14.62
11300. O.

0.00 0.00
0.002783 70.

0.300

4076.62 4072.91
11300. 0.

6.79 0.00
70. 70.

4070. 00

0.00
0.

0. 000
2

0.00
0.

0. 000
2

0. 00
0.

0. 000
2

MAX ELLC-

4076. 99
349.

0. 024
14

4077. 34
1665.
0. 035

20

4077. 92
2123.
0. 035

12

4100. 40

0.78
1241.
0. 050

0

0.72
0.

0. 000
0

0.44
18.

0. 050
0

0.20
1.

0. 000
-1211.22

0.34
3.

0. 000
0. 00

0.55
IS.

0. 000
0.00

0.05
0.

4060. 90
685.52

0. 01
1.

4062. 00
312.10

0.03
3.

4062. 00
396. 24

4082.40
4074.40
452. 03
1227. 74

4080. 00
4078.00
507.50
819.59

4080. 00
4076. 00
518. 40
914. 65

*SECNO 5.500
S. 50

11300.
O. 02

0.001551

15.48 4077.48 4073.65
0. 11283. 17.

0.00 5.32 0.96
150. 270. 280.

. __-
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SECNO - DEPTH CWSEL CRIWS WSELK EO HV HL OLOSS BhNK ELEV
oGLOn QCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOR VCH VROB XNL XNCH XNR WTN ELNIN SSTA
SLOPE XLQON XLCH XLUBtR ITRIAL IDC MCONT CORAR TOPWJD ENDST MM 7#a/711 ;

tC " Q0. 200 CEMYa 0. 500
*8ECNO f.OOO

5.00 14.04 407a.04 4075.34 0.00 4078.33 0.29 0.39 0.03 4076.00
113DO. 11. 11170. 12. 90. 2569. 10. 29. 6. 4076.00

0.03 1.31 4.35 1.16 0.045 0.035 0.050 0.000 4064.00 191.02
0.001535 230. 250. 290. 0 14 0 0.00 704.75 885.76

*8ECN0 4. 000
4.00 10.74 4078.74 4075.69 0.00 4079.25 0.51 0.81 0.11 4080.00

11300. 0. 11300. 0. 0. 1974. 0. 53. 12. 4080.00
0.06 0.00 5.72 0.00 0.000 0.035 0.000 0.000 4068.00 400.17

Q.002049 470. 460. 440. 0 11 0 0.00 383.35 783.52

*SE~CNO 3.0001
3.00 7.59 4079.59 4078.40 0.00 4080.36 0.78 0.98 0.13 4080.00

11300. 0. 11300. 0. 0. 1599. 0. 67. 15. 4080.00
Q.Q7 0.00 7.07 0.00 0.000 0.035 0.000 0.000 4072.00 403.77

0.005110 315. 318. 320. 2 14 0 0.00 449.51 853.28

CCHV 0.100 CEHVv 0.300
*8ECN0 2.500

2,50 .17 4P31. 17 4079.32 0.00 4081.47 0.30 t.06 0.05 40e0.00
11300. 3. 11295. 2. 3. 2570. 2. 85. 20. 4080.00
0.09 0.95 4.39 O.85 0.045 0.035 0.050 0.000 4073.00 294.17

0.001750 36f. 3no. 380. 2 10 0 0.00 670. 08 964.24

_*8ECP4 09. 7.88 4081.88 4081.10 0.00 4082.61 0.72 1.01 0.13 4080.00 o
11300. 77. 11198. 25. 32. 1632. 11. 102. 25. 40eO.OO

0.11 2.40 6.86 2.14 0.045 0.035 0.050 0.000 4074.00 345.990.005693 350. 350. 300. 2 9 0 0.00 566.16 912.15

CCHVm 0.300 CEHV- 0. 500
*SECNO 0.800
3280 CROSS SECTION O.EZO EXTENDED 3.41 FEEt

.. __
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SECNO DEPTH CWSEL CRtIS WSELK Ea HV HL OLOSS DANK ELEV jI // O
o OLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 1/
TIME VLOB VCH VRo0 XNL XNCH XNR WTN ELMIN 8STA /4M 7/17/ V
SLOPE XLOBL XLCH XL09R ITRIAL IDC ICONT CORAR TOPWID ENDST

3301 HV CHANGED "ORE THAN HVINS

3370 NORMAL BRIDGE.NRD- 8 MIN ELTRD" 4096.00 MAX ELLC- 4100.00

- 7185 MINIMUM SPECIFIC ENEROY
3720 CRITICAL DEPTH ASSUMED

0.80 19.41 4099.41 4099.41 0.00 4101.23 1.52 2.58 0.55 4098 00
11300. 231. 7156. 3913. 47. 818. 408. 121. 31. 4099.00
0.12 4.92 11.59 9.58 0.015 0.015 0.015 0.000 4080.00 23.52

0.003311 h50. 650. 400. 0 10 0 -432.00 306.49. 330.00

*SECNO 0.600
32e0 CROSS SECTION 0.80 EXTENDED 3.38 FEET

3370 NORMAL PRIP9E,NRpD 8 MIN ELTRD- 4096.00 MAX ELLC- 4100.40

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSU"ED

0.60 19.38 40q9.78 4099 78 0.00 4101.57 1.80 0.06 0.01 4098.40
11300. 212. 7365. 3723. 45. 637. 402. 122. 31. 409. 40

0.12 4.73 11.56 ?.27 0.015 0.015 0.015 0.000 4080.40 24.94
0.003163 20. 20. 20. 0 10 0 -410.41 305.08 330.00



*1~~~'

I 10 CROS5 SECTION 4.R0 C
STREAM DISCHARGE - 11300 CFS

i DISCHARGE- 11300.

( C

ffiv 7/1/17

PLOTTED POINTS (BY PRIORITY)-B-BOTTOM BRIDGE. T-TOP BRIDOE.X-CROUND.W-WATER SUR.E-ENEROY ORADIENTC-CRITICAL WSEL

I i ELE

I -
1:

:v 4060. 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160.

STA-FEET

2 0.
50.

3 100.

200.
250.

* 300.
350.

4 400.
450.
500.

' 550.
600.

700.
6 750.

800.
a 850.

900.
950.

1000.
1050.
1 100.i

91150.
1200.
1250.
1300.

; 1 350.

1450.
1500.
1550.
1600.
1650.
1700.
1750.
1800.
1850.
1900.

101950.

x
x

x
x c

C
C

X c
xc

* K
* K.X

X .
X

X
X

.X
X

W.
W.
W.
W.
W.
W.

XW.
X.
xxxxxxX

X .
X .

X .
X.
X.
X
. X* K.

. .~~
X

X .
X

X

X
X

X
X .

X
. X

X
X

X .

X.
X

BANK.

BANK.

X

i

MRD- 0 ELLC- 9999999. 00 ELTRD- 9999999.00

EL(I)#STA(I)
4130. 00
4080. 00

0. 00 4090. 00
840. 00 4006. 00

100. 00 40eo. oo
870. 00 4090.00

395. 00 4068 00
1165.00 4120.00

530. 00
1930. 00

4078 00 750.00



ir
1I CROSS SECTION 3. 00
I | STREAM DISCHAROE - 11300 CFB

DISCHAROE- 11300.

C (7
a,-. 3//a

Y, 7/" 711
PLOTTED POINTS (BY PRIORITY)-B-BOTTOM BRIDGE.T-TOP oRrDoE.X-GROUND.W-WATER SURtE-ENERGY ORADIENToC-CRITICAL WSEL

ELEV 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160. 4170.

STA-FEET

2 0.

3 100.
.4 15Q.

200.
250.

350.
5 400.
6 40Q,

500.
7 550.
560Q.

650.
700.
750.
800.
850.

10 900.
950.

1000.

1000.
111150.

1200.
1250.
1300.

_1350.
1400.
1450.
1500.
1550.
1600.

121650.
1700.
1750.

131800.

X

x ci
ci
C'

xci
XC
Xi
xi

x
X .

X
X

X

I

I

W

I

x .
X.
X.
X.
X

X

X
X

X
X .

,XX
.

X

X
X

X .
X

X

X

X

BANK.

BANK.

NRD- 0 ELLC- 9999999.00.ELTRD- 9999999.00

EL(I).STA ()
4130.00
4072.00
4110.00

0. 00
570. 00

1640. 00

4100. 00
4076. 00
4120. 00

80. 00
620. 00

1820. 00

4090. 00
40eo. 00

170.00 4080.00
880. 00 4088. 00

400.00 4074.00 455.00
925.00 4090.00 1150.00



(

PROFILE FOR STREA?¶ DISCHARGE - 11300 CF5

(. (

�I

PLOTTED POINTS (BY PRIOR ITY)-E-ENEROY, W-WATER SURFACE. I-INVERT. C-CRITICAL W. S. .L-LEFT BANK. R-RIOGT BANK. M-LOWER END STA

Ar {/Ilgl
IY 71171fELEVATION 4060.

SECNO CUI4DIS
4085. 4070. 4075. 4080. 4085. 4090. 4095. 4100. 4105.

6.80 0.
6.50 50.
6.00 100.

150.
200.
250.
300.
350.

5.50 400.
450.
500.
550.
600.

5. 00 650.
700.
750.
800.
850.
900.
950.

1000.
1050.

4. 00 1100.
S5OO.

1200 hS.

1250.
1300.
1350.

3.00 1400.
1450.
1500.
1550.
1600.
1650.
1700.
1750.

2.50 1800.
1850.
1900.
1950.
2000.
2050.
2100.

2. 00 2150.
2200.
2250.
2300.
2350.
-I A.f

I
I

I
I
I
I
I
I
I
I

I
I
I.
I.
I.

I
.I
.I

I
I
I
I
I

I.

I.I

R .CWE . L
R. W E . L

C . W ER L
C . WE L
C . WE L

C . WE L
C . R WE L
C . R WE L
C . R WE L
C. R WE L.
C. R WEL
C. R LE
C R LE
.CL WE
C L WE
.C L WE
.C L E
.C L E
.C LWE.
oC WE.
tC WE.
.C WEL.

NC W EL
C WEL
C WEL
C W E
C WE

I . C WE
I . C WLE

I . C WE
I . C WE
I . C W E
I . C LWE
I . C LWE

I . C L E
I . C L WE
I . CL WE
I . CL E

I . C WE
I. C WE
I. LC WE

I . LC W E
I. L C WE
I. L C WE
I. * L CW

I . L
. I
. I

.a

E.
CW. E
L . CW E

.L C W E
I ru

N

.1
N
II
N
N
(9
N

W

N
N .

N
N

N
N

N .
N
N
N
N
N

H

II

N
N
N
N
N
N
N
N
N
N

N

N
N
N

: I

I

; I� I

I
I

. i

.,



2400.

2450.it--- -. - 2700.
2550.

. ~~~2600.
.L... .. z~630.,
1 ~~~2700.

2750.
0. o0 2800.
0.60 2850.

[I ;

!

I

C

II
I
I

I .
I .

I.
I
. I

L CW E
L. CU E

.L W
L

E .
W .E . ft
L cI E Mt

L W14 K.
- L MU E

iM L W4. E
* Mt L WE

.1 I
M1.

Mt

MNY 7//7/1,7

! i
i

._. . _



( (
11-JUN-07 09:2:44

**#0****4*****N *******4*****W**0***************
HECR RELEASE DATED NOV 76 UPDATED MAY 198
ERROR CORR - 01.02.03.04.05,06
MODIFICATION - 50.51.52,53.54.555.6

*4*{*****4tt ***#tt*i*******4I*******4******I****#***4

- NtQTE- A5TEIOK A? AT LEFT OF CROSS-SECTION

DISn8CHA t- ._11300 CFO

SUMIMARY PRINTOUT

!ECHO a CWSEL CRINS

. b6.800 11300.00 4076.06 4075.46

I i - 6.500 11300.00 4076. 21 4075.78

6.000 11300.00 4076.62 4072.91

5.500 11300.00 4077.48 4073.65

5.000 11300.00 4078.04 . 4075.34

4.000 11300.00 4078.74 4075.69

r 3.000 11300. oo 4079.59 4078.40

2.500 11300.00 4081.17 4079.32

2.000 11300.00 4081.88 4081.10

11* 0.800 11300.00 4099.41 4099.41

0.600 11300.00 4099.79 4099.78

t..

PAOE 6

Hpf 7///lw1

NU" ER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

0.00

0.00

0.00

0. 00

118.35

0. 00

0.00

3.24

76.99

230.87

211. 88

OCH

2306. 61

2540.02

11300.00

11282.59

11170. 12

11300.00

11300.00

11294. 67

11198.45

7155. 75

7364. 91

OROD

8993. 39

8759. 98

0.00

17. 41

It. 52

0.00

0. 00

2.10

24.57

3913. 39

3723. 21

OLOBP OCHP ORoIP VLOB

0.00

0.00

0.00

0.00

1.05

0.00

0.00

0.03

0. 68

2.04

1.8e

20.41

22. 48

100.00

99. 85

98.85

100. 00

100. 00

99.95

99. 10

63. 33

65.18

79. 59

77.52

0.00

0.15

0.10

0.00

0. 00

0.02

0. 22

34. 63

32. 95

0.00

O. 00

0.00

0.00

1.31

0.00

0.00

0.95

2.40

4.92

4. 73

VCH VROB

6. 6.63

7. 27 7.06

6.79 0.00

5.32 0.96

4.35 1. 16

5.72 0.00

7.07 0.00

4.39 o.85

6.86 2.14

it.59 9.58

11. 56 9.27



L.. 11-JUN -17 09:21;44

t--H RQ fl^HA0 11t30 CFS.

¶ SUm ARY PRINTOUT

SECNO KRATIO

6.800 0.00

CM6.500 0.92

C
C 3 V

PAGE 7

,fL~~I~

'-*i171

IIi i
t-----
I
I

1!ri;
Ii

I1..
I

I1, .- .

6. 000

5. 500

4. 000

3. 000

?-Z ?OQ.

2. 000

-0.500

* Q. e0o

1. 96

1.34

1. 01

0. 87

0.63

I. 71

0.55

1.31

1. 02

AREA

1713. 43

1590. 26

1665. 21

2140.74

2668. 9

1973. 86

1599. 92

2575. 93

1676. 09

1072. 91

1083.59

4076.06

4076.21

4076. 62

4077.48

4078.04

4078.74

4079.59

4081. 17

4081.88

4099.41

4099.78

4060. 50

4060. 90

4062. 00

4062. 00

4064. 00

4068. 00

4072. 00

4073. 00

4074. 00

4090. 00

4090. 40

iS. 56

15. 31

14. 62

15. 48

14. 04

10.74

7.59

8.17

7. 88

19. 41

19. 38

0.00

0.14

0.42

0.85

0.56

0.70

0.84

1. 58

0.72

17.53

0.36

0.68

0.78

0.72

0.44

0.29

0. 51

0.78

0.30

0.72

1. 82

1. 80

708.94

685.52

312.10

396.24

704. 75

3B3. 35

449.51

670.08

566. 16

306.49

305. 06

446. 46

452.03

507. 50

518.40

181.02

400. 17

403. 77

294.17

345.99

23. 52

24.94

1234. 75

1227.74

819. 59

914. 65

885. 76

783. 52

853. 28

964. 24

912.15

330.00

330. 00

0.00 90.08

20.00 107.04

15.72 27.83

0.00 15.51

8.00 1-.33

8.70 20.49

12.58 51.10

2.63 . 17. 0

2.86 S6.93

9.23 33.11

20.00 31.63

CI48E ELMIIN DEPTH DIPWSX NV TOPWID SSTA ENtDST K*CHSL 10OK*s

l -
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( (
PAGE 8

Ii iUU,
SUM ARY OF ERRORS AND SPECIAL NOTES

CAUTION SECNO- 0.800 PROFILE- I
CAUTICKN BECt4O,. 90.800 PROFILE- I

CAUTION SECNON 0.600 PROFILE- I
i- CAUTlN..sECmQf 0.600 PROFILE- I

4. J� t-
i CRITICAL DEPTH ASSUTED
I MINI"UM SPECIFIC ENERGY

S CRITICAL DEPTH ASSUMED
r MINIMUM SPECIFIC ENERGY

i I

I'
i.1 - -
I! t

a-77, 1, I ,
If VP9

!f

--- .-- - - - -II

�1_ , ,

i!
.I

il� - ____ - I - I,---- ---

i

'I



I -WJ1JN .-09. : 21. 54

...MEC2 RELEASE DATED. NOV 76 UPDATED MAY 1984
ERROR CORR - 01.02.03.04.05.06
MIODIFICATION - 5. 5l*52.53.54.55.5

-- - f*fl*t**,f*JtI*fi********,*****tfl*********tt4*9*f*f

( C
PAOE 1

•4. SVx

t '{/tff 7
NM M/1/17

ti
$1 - - - --



I _9L Mal . -

. I

( (
A IJPAQE I sl . 3t

- - HEC9 RELEASE DATED NOV 76 UPDATED MAY 1994
ERROR CORR - 01.02.03.04.05.06
MODIFICATION - 50.5152.53.54*.55o56

/?i-t 7/7

i . TI Umi
T2 WAI
T3 Dil

-1.- -- ---

IRA - QGEIN RIVER - 25-YR 24 HR
rER SURFACE PROFILE IN BROWN WASH
'CHARCE - 15300 CFS

; Jl ICHECK ING

.t __ . ~~~~Q. .O
|7J2 NPROF IPLOT

r ~~-z.'doO O. o0o
I J3 VARIABLE CODES FOR

! 38. ooo 43.000

55. 000 26.000

, '51.000 10.000

NC 0.045 0. C
X1 6.80 19.c
BT 19.000 O.
BT 280.000 4080. C

1 _ BT 4075.200 4065.!
H BT 4065. 500 58-0. c
.j BT 800.000 4074.C
EDT 4070.000 4070. c

OR 4090.000 o.c
OR 4076.000 450.(
OR 4060.500 580. c
OR 4076.000 950. c

l ! Xl 6.500 0. c
r X2' 0.000 O.C

IC 0.045 o.c
xi 6.000 9.(
OR 4090.000 o c
OR 4074. 000 685. c

NINV

0.

IDIR STRT METRIC HVINS Q WSEL

0. 0.009000 0. 00 0. 0 15300. 4074.000 o. ooo

PRFVS XBECV XSECH FN ALLDC loW

0.000 0.000 0.000 0 -o. 0o0 -I. oo C

CHNIN ITRACE

O.000 0.000 0.000

I SUMMARY PRINTOUT

1. 000 2.000 13.000 14.000 15.0O0 35.000 60.u000 59. 000

56.000 0.000 38.000 58.000 25.000 1.000 42.000 8.000

4.000 53.000 54.000 33.000 5.000 0.000 0.000 0. 000

)50
ooo
)OO
)oo
s00
Doo

)oo
)oo
ooo
c00
)oo
)0o

0.024
1 DO. 000

4090.000
4080.000
565. 000

4075. 000
4074.000
1070. 000
4080. 000
4065. 500
4065. 500
4070. 000

0. 000
0. 000

0. 035
180. 000

4083. 000
4078.000

0. 300
700. 000

4090. 000
340. 000

4075.000
4070. 500
936. 000

4070. 000
80.000

560.000
585. 000

1000. 000

0. 000
0. 000

0.100
890.000
110.000
890.000

0. 500
0. 000

nO. 000
4078.000
4070. 500
585. 000

4078.000
4070.000
4082. 000
4060. 500
4074.000
4070.000

20. 000
0. 000

0. 300
70. 000

4080. 000
4080. 000

0. 000
0.000

4080. 000
4078.000

570. 000
4075.000
4078.000
1885. 000
150.000
565. 000
700. 000

1070. 000

20. 000
0. 000

0. 000
70. 000

180. 000
1265. 000

0. 000
0. 000

4080. 000
450. 000

4075.000
4065. 500
950. 000

4100.000
4080.000
4065. 500
4074.000
4100. 000

20. 000
1. 000

0. 000
70. 000

4080. 000
4100. 000

0. 000
0. 000

150.000
4076. 000
4065. 500

700. 000
4076.000
4100.000
280. 000
570.000
800. 000

1885. 000

0. 000
0. 000

0. 000
0. 000

500. 000
18e5. 000

0. 000
0. 000

4082. 000
4076.000

575. 000
4074.000
4076.000

0.000
4078. 000
4065. 500
4078.000

0. 000

0. 400
0. 000

0. 000
0. 000

4062.000
0. 000

0. 000
0. 000

4082.000
560.000

4075.000
4074.000
1000.000

0. 000
340.000
575. 000
936. 000

0. 000

0. 000
0.000

0. 000
0. 000

540.000
0. 000

000
)00

)50
000
)00
)00



t .-2 1ut7.4 07 : Q;19:31 PACE 2

i',5. 500 11.000 ' 80 0 0. 000 150. 000 280. 000 270. 000 0.000 0.000 0 000
xi 3. 500 1.000 180000 6890. 000 47.00 80 0 09 0 4.00 48.00 10.007frQOR 4090.000 0.000 4080.000 80. 000 4090.000 140. 000 408O.OOO 180.000 4090.000 510. 000 ji/

OR 4062.000 570.000 4073.000 hB0.000 407b.000 a90.000 4079.000 940.000 4080.000 1200.000
OR 4090-000 140.0000 0.000 0.200 0.000 0.000 0.000 0.000 0.000 0.000

Xl 5. 000 10. 000 270. 000 876.0 230. 0.000 250.000 0. 000 0. 000 0.000
O>R 4100. 0000 0.000 0.000 . 407.000 270.000 407.000 470.000 4064.000 530.000
iOR 4074.000 6350.000 4076.000 976.000 4309.000 900.000 4080.000 1090.000 4110.000 1885.

X1 4. 000 9. 000 385. 000 840.000 470. 000 440.000 460.000 0.o000 0.6000 5. 000
OR 4100. 000 0.000 4090.000 100.000 4080.000 38s.000 4068.000 130.000 4079.000 750.000
OR 4080.000 840.000 4086.000 870.000 4090.000 1165.O00 4120.000 1930. 00 0. 000 0. 000

Xi 3.000 12. 000 400. 000 880.000 315.000 320.000 319.000 0. 000 0. 000 1. 000

, OR 4130.000 O.OO0 4100.000 o0.000 4090.000 170. 000 4090. 000 400.000 4074.000 455.000
OR 4072. 000 570. 000 4076.000 620.000 4080.000 880.00 4088.000 925.000 4090.000 1150.000
OR 4110.000 1640.000 4120.000 1820.000 40900 0.000 0.000 0.0000.000 0.0000

NC 0.000 0.000 0.000 0.100 0.00 30.000 0.3000 0.000 0.000 0.000
Xl 2. 500 12. 000 300. 000 960. 000 365. 000 380. 000 380. 000 40.000 0.o000 0. 000

O FR 4110.000 0.000 4090.000 250.000 4080.000 300.000 4073.000 420.000 407.000 .000
OR 4076.000 560.000 4078.000 620. 000 4079.000 900.ooo 4080.000 960.000 4091. 000 1000. 000

,,o 4096.000 1330.000 4110.000 1700. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

XN 2. 000 11. 000 80.000 900.000 350.3000 300.000 350.000 0.000 0. 000 0. 000
Oi>R 4114. 000 0.000 4090.0900 200. 000 4080.000 380.000 4074.000 400. 000 4074.000 430.000
iR 4079.5000 510. 00 4080. 000 600.000 4094.000 990.000 4094.000 1170.000

OR 4120.000 190.000 40.000 20.000 40.000 30.000 0.000 0.000 0.00 0.0

RNC 470.015 05015 0.015 0.300 . 500 0.000 0.000 960.000 0.000 0.000
OX 0.800 9.000 5.10000 140.000 650.000 400.000 650.000 0.000 0.000 0.000

xiT 8.000 0.000 4100.000 4100.000 80.000 4098.000 4099. 000 95.000 4099.000 4098.000
nT 96.000 4099.000 4090.000 39. 000 4098.000 4090.000 140.000 4099.000 4098.000 190. 000
OT 4098.000 4098. 000 330.000 4096.000 4096.000 0. 000 09.000 90.000 0.9000 70.000
OR 4100.000 0.000 4099.000 80.000 4098.000 85.000 4080.000 96.000 4080.000 139.000

,l OR 4099.000 140. 000 4098.000 190.000 4096.000 330.000 0. 000 0.000 0. 000 0.000

X1 0. 600 0.000 40. 000 0. 000 20.000 20.9000 20. 000 0. 000 0. 400 0. 000

" X 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000

;, EJ 0.000 O~~.000 4O9.000 O0.000 409.000 O5.000 40O.000 O6.000 O09.000 13.000i

. ~ ~ 46 8 00 '1 0 0 0 .0 0 1 0 0 0 4 9 . 0

EJ 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

i ;
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SECNO

SLOPE

DEPTH
GLOB
VLO0
XLQVL

CWSEL
QCm
VCH
XLCH

CRIWS
GROB
VRO0
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROD
XNR
ICONT

ML
VOL
WTH
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN S5TA
TOPWID END5T ffm 7/r7/2g7

*PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROS SECTIONS

CCHVu 0. 300 CEHV- 0. 500
*RECNO 6. 00

3265 DIVIDED FLOW

3370 NORMAL

6. s0
15300.
0.00

0.009061

BRIDE.ENRD- 19 MIN ELTRD

16. 13 4076. 63 4076 01
O. 3907. 11393.

0.00 7. 69 7.02
0. 0. 0.

4070. 00

4074. 00
0.

0. 000
0

"AX ELLC- 4100.00

4077.43 0.80 0.00 0.00
508. 122. 0. 0.

0. 024 0.050 0.000 4060.50
17 5 -1267.76 778.04

4082. 00
4074. 00
415. 60
1249. 99

*SECNO 6. 500

3265 DIVIDED FLOW

3370 NORMAL

6. 50
15300.
0.00

0.010814

DRIDGE.NRD- 19 MIN ELTRD-

15.86 4076.76 4076.30
0. 4129. 11171.

0.00 8.44 7.48
20. 20. 20.

4070.00

0.00
0.

0.000
2

0. 00
0.

0. 000
2

"AX ELLC-

4077. 69
4B9.

0. 024
17

4078. 19
1816.
0. 035

12

4100.40

0.93
1494.
0. 050

0

1. 10
0.

0. 000
0

0.20
1.

0.000
-1212.77

0.45
4.

0. 000
0.00

0.06
0.

4060. 90
745. 29

0.05
1.

4062. 00
336. 99

4082.40
4074. 40
430. 22

1242. 77

4080. 00
4079. 00
506.46
843.45

CCHV- 0.100 CEHV-
*SECNO 6. 000

6.00 15.09
15300. 0.

0.00 0.00
0.004227 70.

0. 300

4077.09 4074. 57
15300. 0.

8.42 0.00
70. 70.

*SECNO 5. 500

3301 HV CHANGED MORE THAN HVINS
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SECNO DEPTH CWSEL CRIWS WSELK EO HV HL OLOSS BANK ELEY
O .LOB OCH GROB ALO ACH AR09 VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR MTN ELMIN SSTA
SLOPE XLOBL XLCH XLOOR ITRIAL IDC ICONT CORAR TOPWID ENDST S r ,/a/4

5. 50 16. 35 4078. 35 4075. 14 0.00 4078.95 0.60 0. 71 0.05 40eo. 00 /yA ,/,O/t7
15300. 0. 15236. 64. 0. 2447. 46. 17. 4. 407h.00

0.02 0.00 6.23 1.39 0.000 0.035 0.050 0.000 4062.00 515.50
0.001779 150. 270. 280. 2 9 0 0.00 413.64 929.15

CCHV 0.200 CEHV- 0. 500
*SECNO 5.000

5.00 15.05 4079.05 4076. 48 0.00 4079.38 0.33 0. 38 0. 05 4076.00
15300. 326. 14942. 32. 203. 3184. 22. 34. 7. 4076.00

0.03 1.60 4.69 1.42 0.045 0.035 0.050 0.000 4064.00 136.57
0.001342 230. 250. 290. 2 17 0 0.00 754.07 890. 4

*SECNO 4.000
4.00 11.71 4079:.71 4076.71 0.00 4080.36 0.65 0.81 0.14 4080.00

15300. 0. 15300. 0. 0. 2370. 0. 65. 13. 4080.00
0.05 0.00 6.46 0.00 0.000 0.035 0.000 0.000 4068.00 388.53

0. 00443 470. 460. 440. 2 11 0 0.00 438.33 826. 86

*SECNm 3.000
3.00 8.62 40e0.62 4079.22 0.00 4081.45 o.83 1.00 0.09 4080.00

15300. 4. 15295. 1. 4. 2086. 1. 81. 17. 4080.00
0. 06 0. 9 7.33 0. 87 0. 045 0.035 0.050 0.000 4072.00 3a5.82

0.004211 315. 318. 320. 2 14 0 0.00 497.65 883.47

CCHV- 0.100 CEHV- 0.300
*SECNO 2. 500

2. 50 9.07 4082.07 4079.80 0.00 4082.43 0.36 0.93 0.05 4080.00
15300. 14. 15277. 9. it. 3164. 8. 104. 22. 4080.00

0.08 1.33 4.83 1.19 0. 045 0. 035 0.050 0.000 4073.00 289.47
0.001400 36a. 380. 380. 2 16 0 0.00 677. 85 9s7. 52

*SECNO 2.000
2.00 8. 64 4082.64 4081.66 0.00 4083.49 0.85 0.91 0.15 4080.00

15300. 177. 15066. 57. 63. 2026. 23. 125. 27. 4080.00
0.10 2.82 7. 44 2. 52 0.045 0.035 0. 050 0.000 4074.00 332.36

0.005014 350. 350. 300. 2 9 0 0.00 584.66 917.01
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SECNO DEPTH CW9EL CRIWS
O GLOB OCH OROB
TIME VLOB VCH VROB
SLOPE XLOBL XLCH XLOBR

CCHV- 0.300 CEHV- 0.500
*SECNO 0.800
3280 CROSS SECTION 0.80 EXTENDED

3301 HV CHANGED MORE THAN HVINS

3370 NORMAL BRIDOE.NRDo a MIN ELTRD-

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.80 20.21 4100.21 4100.21
15300. 731. 8033. 6536.
0.11 6.79 12.14 11.66

0.003320 650. 650. 400.

*8ECNo 0.600
3280 CROSS SECTION 0.60 EXTENDED

3370 NORMAL BRIDOE.NRD- 8 MIN ELTRD-

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.60 20.16 4100.56 4100.56
15300. 679. 8328. 6293.

0.11 6.56 12.24 11.44
0.003253 20. 20. 20.

PAGE 5

W9ELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS BANK ELEV
TWA LEFT/RICHT
ELMIN SSTA
TOPWID ENDST

<g 3r E

/6 i/t#1/1Ptf 7/1 /71
4.21 FEET

4096.00 MAX ELLC- 4100.00

0.00 4102.35
108. 661.

0.015 0.015
0 11

2.14
560.

0. 015
0

2.41 0.65 4099.00
149. 33. 4099.00

0.000 4080.00 0.00
-432.00 330.00 330.00

4. 16 FEET

4096.00 MAX ELLC- 4100.40

0.00 4102.69 2.13 0.07 0.00 4098.40
103. 680. 550. 150. 33. 4099.40

0.015 0.015 0.015 0.000 4080.40 0.00
0 11 0 -410.41 330.00 330.00
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CROSS SECTION 4.00
STREAM DISCHARGE - 15300 CF8
DISCHARGE 15300.

PLOTTED POINTS (BY PRIORITY)-B-BOTTOP BRIDEt-TOP BRID0E.X-ROUND.WwWATER SUR.E-ENERGY CRADIENT.CuCRITICAL WSEL

(

Jilt 7/,/ /fI
ELEV 4060. 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160.

STA-FEET

2 0.
50.

3 100.
150.
200.
250.
300.
350.

4 400.
450.
500.

5 550.
600.
650.
700.

6 750.
800.

9 850.
900.
950.

1000.
1050.

1100.
91150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
1600.
1650.
1700.
1750.
1800.
1850.
1900.

101950.

X .
K

xc
C
C
C
C

XC
x

'6
64
64
14
64
64
64
14
164
X

X
X .

X
X

X
X

:XXXXXX
X
X

X .
X.
X.

X
X

X
X

X .

.X

.X

X

X
X .

X
. X

X
X

X .
X.
X

BANK.

BANK.

X

NRD- 0 ELLC- 9999999.00 ELTRD- 9999999.00

EL(I).STA I)
4130.00
4080.00

0.00 4090.00
840.00 4086.00

100.00 4080.00
870.00 4090.00

395.00 4068.00
1165.00 4120.00

530.00 4078.00 750.00
1930.00
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CROSS SECTION 3.00
STREAM DISCHARGE a 15300 CFS
DISCHARGE- 15300. 4. 5r

PLOTTED POINTS (BY PRIORITY)-B-BOTTOM BRIDGE.,TTOP BRIDGE.X-GROUND.W-WATER SUR.E=ENERGY GRADIENT.C-CRITICAL WSEL

ELEV 4070. 4080. 4090. 4100. 4110, 4120. 4130. 4140. 4150. 4160. 4170. fr" 7/fo/*7/

STA-FEET

2 0.
50.

3 100.
4 150.

200.
250.
300.
350.

5 400.
& 450.

500.
7 550.

68w00.
650.
700.
750.
800.
850.

10 900.
950.

1000.
1050.
1100.

111150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
1600.

121650.
1700.
1750.

131800.

NRDm

X
X

. X

XW
X C.W

X C.W
X C.W

X C.W
X C.W

XC. W
XC. W

X. W
XW
XXXXXXXXX

X

X

X
X

X
X.

X

X
X

X .
X

X
X

X

HANK.

BANK.

0 ELLC- 9999999.00 ELTRD- 9999999.00

EL(I).STA(I)
4130.00
4072.00
4110.00

0. 00
570. 00
1640. 00

4100. 00
4076. 00
4120. 00

so. 00
620. 00

1820. 00

4090. 00
4080.00

170.00 4080.00
880.00 4088.00

400.00 4074.00
925.00 4090.00

455. 00
1150. 00
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'ROFILE FOR STREAM DISCHAROE w 15300 CFS

8fT
S3TA ttv -7/1 7117PLOTTED POINTS (BY PRIORITY)-E-ENEROY.W-WATER SURFACE.I-INVERT.C-CRITICAL W.S..L-LEFT BANK.R-RIGHT BANK.M-LOWER END

ELEVATION 4060.
SECNO CUMDIS

4065. 4070. 4075. 4080. 4085. 4090. 4095. 4100. 4105.

6.80 0.
6. 50 50.
6.00 100.

150.
200.
250.
300.
350.

0.50 400.
450.
500.
550.
600.

5. 00 650.
700.
750.
Boo.
650.
900.
950.

1000.
1050.

4. 00 1100.
1150.
1200.
1250.
1300.
1350.

3.00 1400.
1450.
1500.
1550.
16OO.
1650.
1700.
1750.

2.50 160.
1650.
1900.
1950.
2000.
2050.
2100.

2. 00 2150.
2200.
2250.
2300.
2350.
30 A4 0

I
I

I
I
I
I
I
I
I
I
I
I
I .

I .
I.
I
.I
.I

I
I

I
I
I

I. I.
t
.I

R . CW E . L
R. CUE . L
C. W E L
C. W E L

C W E L
C R WE L
C R W E L
C R WEL
C R WEL
.CR WE.
.CR ME.
. C L E.

C L WE.
.LC wE.

C WE.
CL WE.
C L E.
C L ME
C L WE
C LUE
C LWE
C WE
C WLE

C WE
C WE

C W E
C LUE
C LWE

I . ~C LW E
. CL WE

I . CL UE
I . CL WE
I . CL W E
I . CL WE
I . CL WE
I . CL E
I . C ME
I . C WE
I . C ME

I . LC WE
I . LC WE

I . L C WE
I . L C WE

I . L CW E
I . L CW E

I. . L C WE
I . L C.W E
.1 . L .CW E
.I . .L CW

N
.n1

M
n
n
n
n

E.
I#.I r

n
N .

N
P1

II

N
N .

N

N
N
N
N
N
N
N

N
N
N

M
N
N

N

N

N

N
N
N

N1

I



C. ;499. ( C

2450.
2500.
2550.
2600.
2650.
2700.
2750.

0. 80 2800.
0.60 2850.

I
I
I

I
I .

I .
I .

I
. I

L C WE . . 1
L. CW E . MP.

.L CW E M I
L CW E . M1

L .W E M1
L W K1E.

LM W .E
NM L W4 E

N L .W E
I

rf, ( ~~~~t iI

ii
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HECZ RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01.02.03,04,05.06
MODIFICATION - 50.51,52.53.54.55.56

NOTE- A5TERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN 8UMMARY OF ERRORS LIST

;.. DIBCHARQE - 15300 CfS

SUMMARY PRINTOUT

-; 4/"t17
HM 7//7//7

SECNO

6. 800

6.500

6.000

5. 500

5. 000

4. 000

3. 000

2.500

2. 000

0. 800

0.600

a
15300.00

15300. 00

1300. 00

15300. 00

15300.00

15300.00

15300. 00

15300.00

15300. 00

15300.00

15300. 00

CWSEL CRIWS GLOB

4076. 63

4076. 76

4077. 09

4078. 35

4079. 05

4079. 71

40e0. 62

4082. 07

4082. 64

4100. 21

4100. 56

4076. 01

4076. 30

4074.57

4075.14

4076. 48

4076. 71

4079. 22

4079. 80

4081. 66

4100. 21

4100.56

0. 00

0. 00

0. 00

0. 00

326. 05

0.00

4.27

14.23

177.48

731. 39

678. 74

OCH

3907. 04

4128. 8o

15300. 00

15235. 94

14942. 21

15300. 00

15294.80

15276.55

15065. 86

8032.54

8328. 02

OROB

11392.96

11171.20

.o 00

64. 06

31.75

0.00

0.93

9.21

56. 65

6536. 07

6293. 25

OLOOP OCHP GROBP VLOB

0. 00

0. 00

0.00

0.00

2.13

0.00

0.03

0.09

1.16

4.78

4.44

25. 54

26. 99

100. 00

99.55

97. 66

100.00

99.97

99. 85

98.47

52.50

54. 43

74. 46

73.01

0.00

0. 42

0.21

0.00

0.01

0.06

0.37

42. 72

41. 13

0.00

0.00

0.00

0.00

1.60

0.00

0.98

1. 33

2. 82

6.79

6.56

VCH

7.69

5.44

8.42

6.23

4. 69

8.46

7.33

4.83

7.44

12.14

12. 24

VROB S

7.02

7.48

0. 00 '

1. 39

1. 42

0.00

0.87

1.19

2.52

11.68

11.44

0

*
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( C
PACE 7

DISCHAROE - 15300 CFS

SOARY PRINTCUT

SECRO

6. 800

6. 500

6. 000

5. 500

5.000

4.000

3.000

2.500

2. 000

* 0. eoo

KRATtO

0. 00

0.92

1. 60

1. 54

1. 15

0.74

0.76

1.62

0.56

1.23

AREA

2130. 55

1983. 00

1816. 33

2493. oe

3409. 97

2369.58

2091. 46

3182.60

2111.85

1328.64

CWSEL ELtIN DEPTH DIFWSX HY TOPWID 8STA

H #f ~ ~ ~ ~ ~ ~ ~

ENDST K*CHSL 1OK*S

1249.99 0.00 90.61

1242.77 20.00 108.14

843.45 15.72 42.27

aft 0f 00 i *7 i

4076. 63

4076. 76

4077.09

4078. 35

4079. 05

4079. 71

4080. 62

4082. 07

4082. 64

4100.21

4060. 50

4060. 90

4062. 00

4062.00

4064. 00

4068. 00

4072. 00

4073. 00

4074. 00

4080. 00

16.13

15.86

15. 09

16. 35

15. 05

11.71

8.62

9.07

8.64

20. 21

0. 00

0.13

0.33

1.26

0. 70

0.66

0.91

1.45

0.57

17.57

0. 80

0.93

1.10

0.60

0.33

0.65

0.83

0.36

0.85

2.14

778. 04

745.29

336. 99

413. 64

754.07

438. 33

497. 65

677. 85

584. 66

330. 00

415. 60

430. 22

506. 46

515. 50

136.57

388.53

385.82

299. 67

332. 36

0. 00

i

7- A-

890.64

826. 86

883. 47

967.52

917. 01

330. 00

%F. 1W

8. 00

8.70

12. 58

2.63

2.86

9.23

7 . (7

13.42

24. 43

42.11

16.00

50.14

33.20

* 0.600 1.01 1333.96b 4100.56 4080.40 20.16 0.35 2.13 330.00 O.0w 330.00 20.00 32.53
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SUMMARY OF ERRORS AND SPECIAL NOTES

( (

PACE a

CAUTION SECNO-
CAUTION SECNOW

CAUTION SECNO-
CAUTION GECNO-

0.900 PROFILE- 1 CRITICAL DEPTH ASSUMED
0.800 PROFILE- I MINIMUM SPECIFIC ENERGY

0.600 PROFILE- 1 CRITICAL DEPTH ASSUMED
0.600 PROFILE- I MINIMUM SPECIFIC ENERGY

irk I I/ gy
JIm '/ 1 / 7
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Table 11. Eqtion, for estfmaft,? I-hr values in Ut oh wfth uiaffrkal parameters for each equatlo,
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;y occmrring
..he largest

it preference
ions.
fiat set con-

.n al months
in; rin, rain
series takes

r. No attempt
.'en types of
investigations

.ose maps will
using a data

:Iwively rain.
SC maps have
ner than with

id 24-hr dura-
.ther durations

' I 's 4 I .

Mean of Standard
Con. No, of computed enror of

Reaon of applicabIlIty" Equation coef. stations stn. "fues estimate
(inches) (inches)

Utah south of the Unitas east of
Wasatch, and east and south of
Boulder and Pine Valley Moun-
tains (1)

Most of western Utah (2)

Northeast and northwest comers
of Utah (3)

-~ __0.011 + 0.942WC,)(X,/X,)J A( Y,.. = 0494 + 0.755((X,)(XSX.)J I

Y. 0.005 + 0.852[(X,)(X1x)J]
Y=Q 0.322 + 0.789[(X.MXIX4)]

Y, - 0.019 + 0.711 j(XjHa.IX,)
+ 0.001z

-Y1" 0.338 + 0.670[(Xj)XIX1)]
+ 0.001Z

0.95
.90

86
85

0.72
1.96

0.41
1.25

.89
.87

.82

.80

65
65

0.085
.290

.047

.196

.031

.141

98 0.40

79 1.04
"Numbers In parentheses refer to geographic regions shown In figure 18. See text for more complete description.

List of variables
Y. 2-yr 1-hr estimated valte
Y, 100-yr l hr estimated value
Xi 2-yr 6-hrvalue from precipitlortfrequencymaps
X, 2-yr 24-hr value from precipitation-frequency maps
Xs 100-yr 6-hr value from precipitaffon-frequency maps
X, 100-yr 24-hr value from precipitatlon-frequency maps
Z point elevation In hundreds of feet

Prtdue for estimetn 14w (60-mIn) predpitaflon-fre.
quen1y "tam Multiple-regression screening techniques were wsed
to develop equations for estimating i-hr values. Factors considered
in the screening process were restricted to those that could be
determined easily from the maps of this Atlas or from generally
.,-sihle firwnrarphic maps.

*.1.1..

the Wasatch Ranfge, and east and south of the Boulder and Pi
Valley Mountains (Region 1, fig. 18). The second region i mnost(>
of western Utah and Is labeled Region 2 on figure 18. NorthJ
eastern Utah north of the Unitas and the northwestern tip of Utah
(Region 3, fig. 18) comprises the third region. Equations to prvide
estimates for the l-hr duration for 2- and 100-yr return periods
are shown in table 11. Also listed are the statistical parameters
associated with each equation In these equations, the variable n
f(XJ(X,/X.)) or ((Xs)fXj/X#)I can be regarded as the 6-hr value
times the slope of the fline connecting the 6- and 24-hr values for
the appropriate return period.

As with any separation into regions, the boundary can only b
the 4tharnest portion of a zone of transition between

LA
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t4- 6 &4Uu ucsurrmt within these months, but the investigations
mentioned in the preceding paragraph indicate that these maps will
approximate the values that would be obtained by using a data
series made up of precipitation events that are exclusively rin.
Since data for only part of the year were used, these maps have
been labeled with the appropriate probabilities rather than with
a retu pedod in years (Sgs. 31-42).

Procedures for Estimating Values for
Durations Other Than 6 and 24 Hrs

The isopluvial maps In tis Atlas are for 6- and 24-hr dum-
dons. For many hydrologic purposes, values for other durations
are necessary. Such values can be estimated using the 6- and 24-hr
maps and the empirical methods outlined In the folloving sectionu
The procedures detailed below for obtaining 1-, 2-, and 3-hr esti-
mates were developed specifcally for this Atlas. The procedures
for obtaining estimates for Icss than I-hr duration and for 12-hr
duration were adopted from Weather Bureau Technical Paper No.
40 (US. Weather Bureau 1961) only after investigation demon-
strated their applicability to data from the area covered by this
Atlas.

fig .-yr .- sir estimated value
Y =O 100-yr 1-hr estimated value
Xi e 2-yr 6-hr value from precipitation-fre,
Xs 2-yr 24-hr value from precipitation-fi
& 100-yr 6-hr value from precipitation-
X = 100-yr 24-hr value from precipitation
Z e point elevation in hundreds of feet

Procedures for estimating I-hr (60-min
quency values. Multiple-regression screening tet
to develop equations for cstimating -hr values.
In the screening process were restricted to th
determined easily from the maps of this Atlas
available topographic maps.

The 13 western states were separated into:
regions. The regions were chosen on the basis
and climatological homogeneity and are generallk
river basins separated by prominent divides. Tb
graphic regions are partially within Utah. For
use es an overlay on the precipitation-freque
regions are outlined in finure 18. The first region
is that portion of the State south of the Unita M

I

I
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Figure 15. Precipitation depth-duration diagranm (1 to 6-hr).
a 1Uoah sousk of the Urftc Mountains, east of the

Wasatch Range, and caot nd south of the Boulder
and Pine Valley Mountains. (Region 1J fig. 18).

b. Mosr of western Utah. (Region 2, A
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Figure 16. Precipitadion depth-duradon diagram (6. to 24-hr).
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Illustration of Use
Maps, Diagrams, a

To illustrate the use
fures 19 to 30 for the do

re$ nTese values are shown I
read from the maps should

rM of figure 6 because (1) nt
AS series of maps as are labe.

, ristration differences in
between isolines is difficu
values in table 13 (fig. 17
subjectively. On this nom
what above the line, so th.
(as shown by the strikeoui
adopted in preference to ti

The 2- and 100-yr 1
from the equations applic
The 2-yr l-hr value is es
values from table 13); the
(100-yr 6- and 24-hr valut
values on fiuec 6 and co
can obtain estimates for re

The 2- and 3-hr vahu
gra= of figure 15 or equat
for the desired return pe:
points on the nomogran
straiht line. Read the esti
of tde connecting line at
example is shown in figrun
100-yr 2-hr (1.82 in.) an
Italics on table 13.

uio 04"WO

Estimates of lhr precipitatlon-frequcncy values for return
periods between I and 100 yrL.lTe l-hr values for the 2- and
100-yr return periods can be plotted on the nomogram of figure 6
to obtain values for return periods greater than 2 yrs or less than
100 yrs. Draw a straight line connecting the 2- and 100-yr values
and read the desired return-period value from the nomogram

Estimates for 2. and 3-hr (120. and 180-miin) precipitation.
frequency values. To obtain estimates of precipitation-frequency
values for 2 or 3 hrs, plot the I- and 6-hr values from the Atlas
on the appropriate nomogram of figure IS. Draw a straight line
connecting the 1- and 6-hr values, and read the 2- and 3-hr values
from the nomogram. This nomogram Is independent of return
period. It was developed using data from the same regions used to
develop the 1-hr equations.

The mathematical solution from the data used to develop
figure 15 gives the following equations for estimating the 2- and
3-hr values:

For Region 1,
fig-ure 18
For Region 2,

A *. I,4

- 2-hr= 0.341 (6-hr) + 0.659 (I hr)
* 3-hr = 0.569 (6-hr) + 0.431 (1-hr)

2-br = O.o99 (6-hr) + 0.701 (i-hr)

(3)
(4).
(5)



valUes for retuan
s forthe 2- mnd

ovram of figure 6
yrs or less that

k nd 100-gr values
he nomogrm.

0 in) precipitation-
1431tation-frequency

cs from the Adas
xw a straight line

U- nd 3-hr values
o,endent of retur

ze reions used toN na used to devlop
zating the 2- and

can obtain estimates for return periods of S. 10, 25, and SO yrs.
The 2- and 3-hr values can be estimated by using the nomo-

gram of figure 15 or equations (3) and (4). The 1- and 6-hr values
for the desired eturn period are obtained as above. Plot these
points on the nomogram of figure IS and connect them with a
sraight line. Read the estimates for 2 or 3 hrs at the intersections
of the connecting line and the 2- and 3-hr venical lines. An
example Is shown In figure 17b for the 100-yr return period. The
100-yr 2-hr (1.82 in.) and 100-yr 3-hr (1.95 in.) values are In
Italics on table 13.

P.
I
I I - -

I . I I

Rteu l~au Nind Yeas g. fPanial-Ouratisfi t

5A '.IO

I. -el.
(1.659 [-r)

3.431 (1-hr)
'.701 (1-Sr)

,A474 (1-hr)
750 (1-hr)

33 (1-hr)

(3)
(4)
(S)
(6)
(7)
(8

If" c/,,V

~.fAquEny walues.
; values from the
ar estimates at the
; with the 12-hr

utimates for dura-
12 to the 1-hr

. -ZI ./c, , 1

Duration (min) 5 10 15 30
Ratio to 1-hr 0.29 0.45 0.57 0.79

1-hr 2-hr

2-yr 0.65
5yr

10-yr

2S-yr
50-yr

100-yr. 1.63 1.82(Adopted from U.S.
1961.)

Weather Bureau Technical Paper No. 40,

Table 12. Adjustment facaors to obtain n-mn estmaja
from 14w vdues

Table 13. Precipitaton data Ic
computed for town .
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HEC-I INPUT PACE 1 dh. 1z
LINE ID. 1. 2. 3. 4.. .. 7 .... a.... 9 10

I ID UMTRA - GREEN RIVER - BROWN WASH d lvlo/7
2 In 100 - YR 24 - HR STORM yN oc WZ
3 IT 5 300 /1
4 IN 5
5 tO 5

6 KK BASI MUM-BASIN I
7 KM 100-YR 24-HR
a BA 2.6
9 PB 2.5

10 PI . 00278 .00278 .00279 . 00279 .00278 .00279 .00279 .00278 . 0027 .00278
11 PI . 00279 .00279 .00278 .00278 .00279 .00278 .00279 . 00279 . 00279 .00278
12 PI .o0027 .00279 .00279 .00279 .00278 .00278 .00279 .o0027 .00278 .00279
13 PI . 00278 .00279 .00279 .00279 .00278 .00278 .00279 .00278 .00279 .00278
14 PI . 00279 .00278 .00279 . 00279 . 00279 .00279 .00279 .00279 .00270 .00279
15 PI . 00278 . 00278 . 00279 . 00279 . 00279 .00278 .00278 .00278 .00279 .00278
16 PI .00278 .00279 .00279 .00279 .00278 .00279 .00279 .00278 .00270 .00278
17 PI .00278 .00278 .00420 .00420 .00420 .00420 .00420 . 00420 . 00420 .00420
19 PI .00420 .00420 .00420 .00420 .00420 .00420 .00420 .00420 .00420 .00420
19 PI . 00420 .00420 .00420 .00420 .00420 .00420 .00420 .00420 .00420 .00420
20 Pl . 00420 .00420 .00420 .00420 .00420 .00420 .00420 .00420 .00670 .00670
21 PI .00670 .00670 .00670 .00670 .00670 .00670 .00670 .00670 .00670 .00670
22 PI .00933 .00933 .00833 .00833 .00833 .00833 .00833 .00933 .00833 .00833
23 PI .00933 .00933 .05 .05 .05 .05 .05 .06 .10 .11
24 PI .11 .18 .23 .43 1.00556 .00556 .00556 .00556 .00556 .00556
25 PI . 00556 .00556 .00556 .00556 .00556 j00556 .00556 .00556 .00556 .00556
26 PI . 00556 .00556 .00556 .00556 .00556 .00556 .00556 . 00556 .00556 .00556
27 PI .00556 .00556 .00556 . 00556 .00556 .00556 . 00556 .00556 .00556 .00556
28 PI . 00556 .00556 .00556 .00556 .00556 .00556 .00556 .00556 .00556 .00556
29 Pt .00556 .00556 .00556 .00556 .00556 .00556 .00556 .00556 .0055b .00556
30 PI . 00556 .00556 .00556 .00556 .00556 . 00556 .00556 .00556 .00556 .00556
31 PI .00556 .00556 .00556 .00556 .00556 .00556 .00139 .00139 .00139 .00139
32 PI .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139
33 Pt .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139
34 PI .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139
35 PI .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139
36 PI .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139
37 Pt .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139
38 PI . 00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139 .00139
39 LU 0 0.2
40 UD .66

41 KK BAS2
42 KM 100YR 24HR
43 BA 5.5
44 LU 0 0.2
45 UD 0.73

46 KK ST12 COMBINE ABS. 1&2 FLOWS
47 NC 2
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HEC-I INPUT

ID .1. 2 ........ 43....... 6. 7. 8 .9 . 10

C
PAGE 2

LINE

48
49

50
51
52
53
54

55
56
57
59
59

60
61

62
63

64
65
66
67
68

69
70
71
72
73

74
75

76
77

76
79
90
e1
82

83
94
e5
86
87

KK
RK

KK
KM
BA
LU
UD

KK
KM
8A
LU
UD

KK
HC

KK
RK

KK
KM
BA
LU
UD

KK
KM
DA
LU
UD

KM
HC

KK
RK

KK
KM
BA
LU
UD

KK
KM
BA
LU
UD

3.4 FLOI
26400 .032

BAS4
IOOYR 24HR

6.4
0 0.2

0.75

BAs3
lOOYR 24HR

12.1
0 0.2

.96

ST34 COMBIN
3

1 1. 2 FROM STA. 1,2 TO 3. 4
.04 TRAP 0 0.45

e4 /0/s7l
Of fl/fl

E FLOWS 3,4

5S6 FLOM
53856 . 015

BASS
IOOYR 24HR

20. 7
O 0.2

1.73

BASb
IOOYR 24HR

11. 8
0 0.2

0.95

8T5f COMINI
3

w 3,4 FORM STA. 3. 4 TO 5.6
04 TRAP 0 0.03

FLOWS 5.6

5,I FROM STA. 5.6 TO 7.9
.04 TRAP

7.9 FLOW
6336 0.005

BASS
1O0YR 24HR

0. 5
0 0.2

0.52

BAS7
lOOYR 24HR

12. 2
0 0.2

1.22

0 0.025
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LINE

89

90
91

92
93
94
95
9!

97
99
99

HEC-1 INPUT

ID .1. 2.3. 4. 9 6 7 8 .9 .

KK 9T78 COMBINE FLOWS 7.8
HC 3

IK 9 FLOWS 7.8 FROM STA.7,8 TO 9
RK 32736 0.01 .04 TRAP 0 0.05

"K BAnS
KM 1O0YR 24HR
BA 11.3
LU 0 0.2
UD 1.39

KK ST9 COMBINE FLOWS
4C 2
zz

PACE 3

:51. i;$
FM-~11
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* FLOOD HYDROGRAPH PACKAGE (HEC-I) *
* FEBRUARY 1991 *
* REVISED 30 OCT 81 *
* *

* RUN DATE

* *

* U.S. ARMY CORPS OF ENGINEERS *
* THE HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS. CALIFORNIA 95616

5 10

IT

UMTRA - GREEN RIVER - BROWN WASH
100 - YR 24 - HR STORM

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDRO0RAPH PLOT SCALE

HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL

IDATE I 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME

COMPUTATION INTERVAL 0.09 HOURS
TOTAL TIME BASE 24.92 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

$,x, 1•5

FM 0/;
A a 1f4117
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OPERATION

HYDROORAPH AT

HYDROORAPH AT

2 COMIDNED AT

ROUTED TO

HYDROORAPH AT

HYDROORAPH AT

3 COMBINED AT

ROUTED TO

HYDROORAPH AT

HYDROORAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYOROCRAPH AT

3 COtINED AT

ROUTED TO

HYDROCRAPH AT

2 COMIINED AT

STATION

BASI

BAS2

ST 12

3,4

BAB4

8AS3

ST34

5 .6

BAS5

9AS6

5S56

7.8

BASS

DAS7

ST78

9

BAS9

ST9

PEAK
FLOW

1932.

3782.

5702.

5411.

4325.

6743.

16194.

12935.

6932.

6628.

21136.

21058.

438.

556.

23990.

22675.

4605.

FLOW
TIME IN

TIME OF
PEAK

12.50

12.58

12.50

12. 75

12.58

12.75

12.67

13. 83

13.50

12. 75

13.75

13. 92

12. 33

13.00

13. 83

14. 33

13.17

RUNOFF SUMMARY
ZN CUBIC FEET PER SECOND
HOURS, AREA IN SOUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD
6-HOUR 24-HOUR 72-HOUR

354. 89. 85.

750. 187. 181.

1104. 276. 266.

1103. 276. 266.

972. 218. 210.

1649. 412. 397.

3624. 906. 873.

3571. 908. 875.

2z7. 705. 679.

1609. 402. 387.

7866. 2016. 1941.

7848. 2015. 1941.

68. 17. 16.

1660. 416. 400.

9544. 2448. 2357.

9411. 2443. 2353.

1532. 38S. 371.

,/. /,

i a /'/¾7
MAXIMUM TIME OF y"'4 ' 41f7

STACE MAX STAGE
BASIN

AREA

2.60

5.50

8. 10

8. 10

6.40

12.10

26. 60

26. 60

20.70

1. 90

59.10

59.10

O. 50

12.20

71.90

71.80

11.30

83.1024510. 14.33 107EO. 2828. 2724.

*** NORMAL END OF HEC-I ***
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HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984
ERROR CORR - 01.02.03,04.05.06
HODIFICATION - 50.51.52.53.54.55.56
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Cf ~4G~~
t3
T2
T3

UMTRA - 0REEN RIVER - 100-YR 24 HR
WATER SURFACE PROFILE IN BROWN WASH
DISCHARGE - 24510 CFS

J1 ICHECK ING NINV IDIR STRT METRIC HWINS a WSEL FR

0. 0. 0. 0. 0.009000 0. 00 0.0 24510. 4074.000 0. 000

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE --roit-- /. 6 87
IvAf w e 7

-1.000 0.000 0.000 0.000 0.000 0.000 -1.000 0.000 0.000 0.000

J3 VARIADLE CODES FOR SUMtARY PRINTOUT

38.000 43.000 1.000 2.000 13.000 14.000 15.000 35.000 60.000 59.000

55.000 26.000 56.000 0.000 38.000 58.000 25.000 t.000 42.000 8.000

51.000 10.000 4.000 . 53.000 54.000 33.000 5%000 0.000 0.000 0.000

NC
xi
ST
1T
BT
BT
UT
BT
BT
BT
OR
aR
OR
OR
OR

0. 045
6. e00

25. 000
280.000

4075.500
4065.500

580.000
4074.900
4074.000
1070. 000
4090.000
4076.000
4060.500
4065.500
4078.000

0. 050
25.OOO
0.000

4080.000
4065.500
565.000

4075.000
4070.500
936.000
4070.000

0.000
450.000
565.000
590. 000
936.000

0. 024
150.000

4090.000
4080.000
550. 000

4075.000
4070. 500
600.000

4078.000
4070.000
4080.000
4065.500
4065.500
4060.500
4076.000

0. 300
700.000

4090.000
340.000

4075. 500
4070.500
585.000

4074.800
4078.000
18S5. 000

80. 000
545.000
570. 000
595.000
950. 000

0. 500
0.000

80.000
4078.000
4070.500

570. 000
4075.000
4065.500

950. 000
4100.000
4082.000
4060.500
4065.500
4065.500
4070.000

0. 000
0.000

4080.000
4078.000
555.000

4075.000
4065.500
700. 000
4076.000
4100. 000
150.000
550. 000
575.000
600. 000

1000. 000

0.000
0. 000

4090.000
450. 000
4075.200
4065. 500
590.000
4074.000
4076.000

0. 000
408O.OOO
4065.500
4060.500
4074.000
4070.000

0. 000
0.000

150.000
4076.000
4065.500
575.000

4074.900
4074.000
1000.000

0.000
290. 000
555. 000
580. 000
700. 000

1070. 000

0. 000
0.000

4082.000
4076.000
560.000

4075.000
4065.500
800. 000

4070.000
0.000

4078.000
4065.500
4065.500
4074.000
4100.000

0.000
0. 000

4082.000
545.000

4075.200
4065. 500

595. 000
4074.000
4070.000

0.000
340. 000
560.000
595.000
800. 000

1885. 000

Xi 6.500 0.000 0.000
X2 0.000 0.000 0.000

0.000 20.000 20.000 20.000 0.000
0.000 0.000 0.000 1.000 0.000

0.400 0. 000
0. 000 0. 000
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NC 0.045 0.050 0. 035 0. 100 0. 300 0.000 0.000 0. 000 0. 000 0. 000
Xi 6.000 8.000 110.000 890.000 70.000 70.000 70.000 0.000 0. 000 0.000 7
OR 4090.000 0.000 4074.000 125.000 4070.000 490.000 4062.000 025.000 4079.000 05. 000
OR 4078.000 890. 000 4074.000 1265. 000 4100.000 4905.000 4 .06.000 5.o000 0. 000 6. 000 .l07

Xl 5. 500 11.000 190.000 99. 000 150.000 280.000 270.000 0.000 0.000 0.000
OR 4090. 000 0.e000 4080.000 90.000 4090.000 140. 000 4071.000 180.000 4070.000 530.000
OR 4082. 000 570.000 4073. 000 6eo.ooo 4076.000 990.000 4079.000 940.000 4080.000 1200. 000
OR 400. 000 1460.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

NC 0.000 0.000 0.000 0.200 0.500 0.000 0.000 0.000 0.000 0.000
Xl 5.000 10.000 270.000 976.000 230.000 290.000 250.000 0.000 0.000 0.000
OR 4100.000 0.000 4090.000 95.000 4076. 000 270.000 4076.000 470. 000 4064.000 530.000
OR 4074. 000 635.000 4076.000 876.000 4082.000 890.000 4082.000 1090.000 4110.000 1885.000

Xl 4.000 9.000 385.000 840.000 470.000 440.000 460.000 0,000 0.000 1.000
OR 4130.000 0.000 4090.000 100.000 4080.000 385.000 4068.000 530.000 4078.000 750.000
OR 4090.000 940.000 4086.000 870.000 4090.000 1165.000 4120.000 1930.000 0.000 0.000

Xl 3.000 12. 000 400.000 98O. 000 315.000 320.000 319.000 0.000 0.000 1.000
OR 4130.000 0.000 4100.000 90.000 4090.000 170. 000 4080.000 400.000 4074.000 455.000
OR 4072. 000 570. 000 4076.000 620. 000 4060.000 980.000 4088.000 925.000 4090.000 1150.000
OR 4110.000 1640. 000 4120. 000 1820.000 0.000 0.000 0.000 0.000 0.000 0.000

NC 0.000 0.000 0.000 0.100 0.300 0.ooo 0.000 0.000 0.000 0.000
xi 2. 500 12. 000 300. 000 960.000 365.000 380.000 390.000 0.000 0.000 0.000
OR 4110.000 0.000 4090.000 250. 000 4090.000 300. 000 4073.000 420. 000 4076. 000 500. 000
OR 4076. 000 560. 000 4078. 000 620. 000 4079.000 900.000 4090.000 960.000 4091.000 1000.000
OR 4096.000 1330.000 4110. 000 1700.000 0.000 0.000 0.000 0.000 0.000 0.000

Xl 2.000 11.000 3B0.000 900.000 350.000 300.000 350.000 0.000 0.000 0.000
OR 4114.000 0.000 4090.000 200.000 4090.000 380.000 4074.000 400.000 4074.000 430. 000
OR 4078.000 510.000 4090.000 600.000 40O0.000 900.000 4094.000 990.000 4094.000 1170.000
OR 4120.000 1890.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

NC 0.015 0.015 0.015 0.300 0.500 0.000 0.000 0.000 0.000 0.000
Xi 0.900 .o000 95.000 140.000 650.000 400. 000 650. 000 0. 000 0. 000 0. 000
ST 9.000 0.000 4100.000 4100.000 90.000 4098.000 4098.000 5. 000 4098.000 4098. 000
BT 96. 000 4099. 000 4090.000 139.000 4098.000 4090.000 140. 000 4098.000 4098.000 190. 000
BT 4099.000 4098.000 330.000 4098.000 4096.000 0.000 0.000 0.000 0.000 0.000
OR 4100.000 0.000 4099.000 0.o000 4098.000 95.000 4080.000 6. 000 4090.000 139.000
OR 4098.000 140.000 4099.000 190.000 4096.000 330.000 0.000 0.000 0.000 0.000

X 0.h600 0.000 0.000 0.000 20.000 20.000 20.000 0.000 0.400 0.000
X2 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0. 000
EJ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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C C
I
I

,�24. / (9
PACE :3

SECNO
a
TIME
SLOPE

DEPTH
GLOB
VLOB
XLOSL

CWSEL
QC"
VCR
XLCH

CRIWS
GROB
VROU
XLOBR

WSELK
ALOB
XNL
ITRIZAL

EC
ACH
XNCH
IDC

NV
ARDS
XNR
ICONTI

HL
VOL
WTN
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN 6STA
TOPWID ENOST

4 k .'I/ , 4
NM 100

*PROF 1

CRITICAL DEPTH TO BE

CCHV- 0. 300 CENVn
*SECNO 6. 800

3265 DIVIDED FLOW

CALCULATED AT ALL CROSS SECTIONS

0. 500

3370 NORMAL

6.50
24510.

0. 00
0. 008946

BRIDGE. NRD- 25 MIN ELTRD-

17.08 4077.58 4076.91
0. 9355. 16155.

0.00 9. 29 7.60
0. 0. 0.

4070. 00

4074. 00
0.

0. 000
0

MAX ELLC-

4078. 63
999.

0. 024
13

4100. 00

1.05
2127.
0. 050

6

0.00 0.00 4082.00
0. 0. -4074.00

0. 000 4060. 50 362. 88
-1366.77 896.09 1276.03

*SECNO 6. 500

3265 DIVIDED FLOW

3370 NORMAL

6.50
24510.

0.00
0. 010460

BRIDGE.NMW- 25 "IN ELTRD-

16.90 4077.70 4077.23
0. 9703. 15907.

0.00 10.04 8.02
20. 20. 20.

4070. 00

0. 00
0.

0. 000
2

MAX ELLC-

4078. 90
967.

0. 024
13

4100. 40

1.20
1971.
0. 050

0

0. 19 0. 08 4082. 40
1. 0. 4074.40

0. 000 4060. 90 378. 44
-1305.78 861.24 1268.34

CCHVgm 0. 100 CEHY- 0. 300
*SECNO 6. 000

3301 NV CHANGED MORE THAN WYINS

6. 00 16. 76 4078. 76 4074. 75
24510. 176. 24302. 33.

0.00 2.25 5.31 0.60
0. 001484 70. 70. 70.

0.00
79.

0. 045
2

4079. 20
4575.
0. 035

14

0. 44
54.

0. 050
0

0. 22 0. 08 4074. 00
0.7. 2. 4078.00
0000 4062. 00 77. 26
0.00 955.70 1032.96
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,4 . ZVSECNO
a
tlME
SLOPE

DEPTH
GLOB
VLOO
XLOBL

CWSEL
OCH
VCH
XLCH

CRIS
QRO0
VROB
XLOBR

WSELK
ALO0
XNL
ITRIAL

EO
ACH
XNCH
IDC

Hv
AROD
XNR
ICONT

ML
VOL
WTN
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

*SECNO 5.500
5:50

24510.
0.02

0.000573

17.19
296.
1. 99
150.

4079. 19
24128.

4.13
270.

4073. 92
86.

0.96
280.

'0.00
149.

0.045
2

4079. 45
5837.
0. 035

14

0.26
89.

0.050
0

0.23
41.

0. 000
0. 00

0. 02
7.

4062. 00
844. 88

4071. 00
4076. 00
143. 62
988.50

dj 1p6/7
ohf~ KM17

CCHV- 0.200 CEHV- 0.500
*SECNO 5.000

3301 NV CHANCED MORE THAN HMINS

5.00
24510.

0.03
0. 003146

*SECNO 4.000
4.00

24510.
0.05

0.003902

*SECNO 3.000
3.00

24510.
0.06

0.004504

15.19
564.
2.53
230

12. 60
5.

0.92
470.

9.91
90.

2.15
315.

4079. 19
23921.

7.31
250.

4080. 60
24505.

8.84
460.

4081.91
24401.

9.02
318.

4077. 52
26.

2.15
290.

4078.58
1.

0. 82
440.

4080.54
20.

1. 91
320.

0. 00
223.

0. 045
2

0.00
5.

0. 045
2

0.00
42.

0. 045
2

4080.00
3270.
0. 035

14

4081. 81
2772.
0. 035

16

4083.17
2706.
0. 035

19

0.81
12.

0. 050
0

1.21
1.

0. 050
0

1. 26
10.

0. 050
0

0. 28
68.

0. 000
0. 00

1:'61
101.

0. 000
0.00

1. 33
121.

0. 000
0. 00

0.28
12.

4064. 00
753.10

0.20
18.

4068.00
475. 05

0.02
22.

4072. 00
534.60

4076.00
4076. 00
130. 34
88. 45

4080. 00
4080.00
367. 94
842. 99

4080. 00
4080.00
356.13
890. 73

CCHV- 0.100 CEHVY 0.300
*SECNO 2. 500

3301 MV CHANGED MORE THAN HVINS

2.50
24510.

0. 07
0. 001567

10. 66
65.

1. 93
365.

4083. 66
24403.

5.79
380.

4080. 87
42.

1. 72
38o.

0. 00
34.

0. 045
2

4084. 18
4218.
0. 035

14

0.52
24.

0. 050
0

0.94
152.

0. 000
0. 00

0. 07
27.

4073. 00
691. 64

4080. 00
4080. 00
281. 68
973. 32
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SECNO DEPTH CWSEL CRI S
O OLOB OCH OROB
TIME VLOB VCH VROB
SLOPE XLOL XLCH XLOBR

*8ECN0 2. 000

3301 HY CHANGED "ORE THAN HVINS

2.00 10.11 4084.11 4082.94
24510. 534. 23805. 170.

0.09 3.50 8.53 3.13
0. 004311 350. 350. 300.

CCHV- 0. 300 CEHV- 0. 500
*SECNO 0.800
3280 CROSS SECTION 0. 0 EXTENDED

3301 HV CHANGED MORE THAN HVINS

3370 NORMAL BRIDOEsNRD- 8 MIN ELTRD-

7185 MINIMUM SPECIFIC ENEROY
3720 CRITICAL DEPTH ASSUMED

0.80 21.71 4101.71 4101.71
24510. 2547. 949. 12464.

0.10 10.84 12.77 14.76
0. 003139 650. 650. 400.

*SECNO 0. 600
3280 CROSS SECTION 0. 60 EXTENDED

3370 NORMAL BRIDOENRD- 8 MIN ELTRD-

7185 MINIMUM SPECIFIC ENERGY
3720 CRIrICAL DEPTH ASSUMED

0.60 21.64 4102.04 4102.04
24510. 2452. 9884. 12174.

0.10 10.68 12.97 14.63
0. 003140 20. 20. 20.

PACE

sl. 2/

5

WSELK
ALOB
XNL
ITRIAL

EQ
ACH
XNCH
IDC

HV
ARGO
XNR
ICONT

1.10
54.

0. 050
0

ML
VOL
WTN
CORAR

OLOSS BANK ELEV
TWA LEFT/RIOHT
ELfIN SSTA
TOPWID ENDST

;ffk U / iD/f 1
11,J ea 1,417

0. 00 4085. 21
152. 2790.

0. 045 0.035
2 10

0.85 0. 18 4080. 00
8t1. 33. 4080. 00

0. 000 4074. 00 305. 93
0. 00 620. 53 926. 46

5. 71 FEET

4096 00 MAX ELLC- 4100. 00

0.00 4104.60
235. 744.

0.015 0.015
0 10

2. 89
844.

0. 015
0

2. 14 0. 89 4098. 00
215. 39. 4098.00

0.000 4080.00 0.00
-432. 00 330. 00 330 00

5. 64 FEET

4096.00 MAX ELLC- 4100.40

0.00 4104.92
230. 762.

0.015 0.015
0 10

2.e8
832.

0. 015
0

0. 06 0. 00 408. 40
215. 39. 4098. 40

0.000 4080.40 0.00
-410.41 330.00 330.00



(
CROSS SECTION 4.00
STREAM DISCHARGE - 24510 CFS
DISCHARGE- 24510.

C (
5•L zx~

PLOTTED POINTS (DV PRIORITY)-D-BOTTOM BRIDDE.TaTOP BRIDQE. XwGR0UND. U-WATER SU)REwENERGY ORADIENTIC=CRITICAL WSEL 1'rK (o/NI 7
h U?.-Al'7ELEV 4060. 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4t40. 4150. 4160.

STA-FEET

2 0.
50.

3 100.
150.
200.
250.
300.
350.

4 400.
450.
500.

5 550.
600.
650.
700.

6 750.
800.

8 950.
900.
950.

1000.
1050.
1100.

91t50.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
1600.
1650.
1700.
1750.
1900.
1850.
1900.

101950.

. X
X .

X
X

X
X.

X
x

X
.XE
XW4E

X C. WE
C. WE
C. WE
C. WE
C. WE

X C. WE
XC. WIE
X. WE

XXXxxxx
X
X
X.
X.
X.
X

X
X

X
X .
X

X

X
X

X
X .

X
. X

X
X

X
X.

X

BANK.

BANK.

NRD- 0 ELLC- 999999.00 ELTRDW 9999999.00

EL(I). STAC)
4130.00
4080.00

0.00 4090.00
840.00 4066.00

100.00 4090.00
870.00 4090.00

385.00 4068.00
1165.00 4120.00

530. 00
1930. 00

4078.00 750.00



( C

CROSS SECTION 3.00 .
STREAM DISCHAROE - 24510 CFfi
DISCHARGE- 24510.

PLOTTED POINTS (BY PRIORITY)-VwBOTTOM BRIDGE.TwTOP BRiDGE.X-OROUND.W-WATER SIR.E-ENEROY GRADIENT.C-CRITICAL WSEL c

C iI

o/g/s/
tic.et%47

ELEV 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160. 4t70.

STA-FEET

2 0.
50.

3 100.
4 150.

200.
250.
300.
350.

5 400.
6 450.

500.
7 550.
a 600.

650.
700.
750.
800.
850.

to 900.
950.

1000.
1050.
1100.

111150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
Ib00.

121650.
1700.
1750.

131800.

NRD-

X
X

X
. XWE
XCWE

X . CWE
X .CWE

X . CWE
X . CWE
X .CWE

X . CWE
X . CWE
X. CWE

XCWE
xxxxxxxxx

X
I
1

X

X
X

X X

XC

.X

X
X

X
X.

XC

X
X

X

BANK.

BANK.

0 ELLC= 9999999. 00 ELTRD- 9999999. 00

EL(I),STA(I)
4130.00
4072. 00
4110.00

0. 00
570. 00

1640. 00

4100. 00
4076. 00
4120. 00

80. 00
620. 00
1820. 00

4090. 00
4080. 00

170.00 4080.00
880.00 4088.00

400. 00 4074. 00
925. 00 4090. 00

455. 00
1150. 00



J

(

PROFILE F09 8TREAK DISCHARGE -24510 CFS

C C
�9. if

PLOTTED POINTS (BY PRIORITY)-E-ENERGY. W-WATER SURFACE. I-INVERT, C-CRITICAL w. S. .L-LEFT BANK. R-RIGHT DANK. M-LOWER END STA

ELEVATION 4060.
SECNO CUMDIS

6.80 0.
6.50 50.
6.00 tOO.

150.
200.
250..
300.
350.

5.50 400.
450.
500.
550.
600.

5. 00 650.
700.
750.
800.
850.
900.
950.

1000.
1050.

4.00 1100.
1150.
1200.
1250.
1300.
1350.

3. 00 1400.
1450.
1500.
1550.
1600.
1650.
1700.
1750.

2.50 1e00.
1850.
1900.
1950.
2000.
2050.
2100.

2.00 2150.
2200.
2250.
2300.
2350.
2400.

.I

4065.

I
I
I
I
I
I
I
I
I

I
I
I .
I .
I.
I
.I
.I

4070.

.1L

I

I
I
I
I

I .

I
.I

4075. 4080.

R .
R.
L C
L C.

L C.
L C.
L C . I

C. R
C. R

L C.R
L .CR

L. C
LR

I

I
I
I
I
I
I
I
II

I.
I.
I .
I.'

I .
I.
I.'

I
. I
. I

40e5. 4090.

CW E . L
CW E. L
R E.

R E.
R WE.
R WE.

WE.
WE.
WE.
WE.
WE.
W E

C W E
C W E

L C WE
L C W.E
LC W.E
LC W E
C W E
CL W E
CL .W E
C L.W E
C LW E
C L W E
C L W E
CL W E
C W E
C W E
LC W E
LC W E
LC W E
LC W E
LC WE
L C W E.
L C WE.
L C WE.
L C WE.
L C W E.
L C WE.
L C WE.
L C W E
L C W E
L C W E
L C W E

L C.W E
L C U E

L. CU
.L C

M
.1'

M

E'

C

4095. A

I

N.
.1

E
W E

1100. 4105.

N
N

M

A 0/?l/4

Of Oa 1412*

N
N .

II
N

N
N
N
N
N
pg
N
N
N

N
N
N
N
N
N
N

N

N
N

N
pg
N
N

I

I L



C~~~~~~~~~~~~~~~~~~~~~~~
2450. .
2500. .

2550..
2600. .

2650.
2700.
2750.

0. 80 2800..
0. 60 2850. '

2ss

* I
* I

I
* I .

r I.
* r~~~~~t.
* ~~~~I
* ~~~. I

( ;

L . CW E .
L. CW . E

. L CW E
L . CW E . M

L . W E
L W . E

LIM .W
.M L . W

M L . W
E.
E

6' c/- !
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( ( I
PAOE E

fh., ;-
********* 4*44**41*******4******44******h **#*41*******

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1994
ERROR CORR - 01,02.03.04.05.06
MODIFICATION - 50,51.52.53.54.55s56

***#4*******4*4 *<************{****
1MM

/,/h7WI

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUtIER INDICATES MESSAGE IN SUM"ARY OF ERRORS LIST

DICHAROE - 24510 CFS

SUMMARY PRINTOUT

SECNO

6.800

6. 500

6. 000

5. 500

5. 000

4. 000

3. 000

2. 500.

2.000

* o0.eo

* o0.600

a

24510.00

24510.00

24510. 00

24510. 00

24510.00

24510. 00

24510.00

24510. 00

24510.00

24510. 00

24510. 00

CWSEL

4077. 59

4077.70

4078. 76

4079. 19

4079.19

40eo. 60

4091. 91

4083. 66

40B4. 11

4101. 71

4102. 04

CRINS GLOB

4076.91

4077. 23

4074. 75

4073. 92

4077. 52

4079.59

4080. 54

4080.97

4082. 94

4101. 71

4102. 04

0.00

0.00

175. 63

296. 22

563. 72

4.71

89.77

64. 79

534. 06

2547. 30

2452. 07

OCH

9355. 29

8703. 36

24301. 59

24128. 26

23920.70

24504. 56

24400.66

24403.29

230o5.47

9498. 32

9883. 73

GROB

16154. 72

15806. 64

32.79

95!53

25.58

0.73

19. 57

41. 93

170. 47

12464. 39

12174. 20

GLOSP OCHP

0. 00

0.00

0.72

1. 21

2. 30

0.02

0.37

0. 26

2.18

10. 39

10. 00

34. 09

35. 51

99.15

98.44

97. 60

99.98

99.55

99.56

97.13

39. 75

40. 33

ORODP VLOB

65.91 0.00

64.49 0.00

0.13 2.25

0.35 1.99

0.10 2.53

0.00 0.92

0.0o 2.15

0.17 1.93

0.70 3.50

50.95 10.04

49.67 10.68

VCH

9.29

10. 04

5.31

4.13

7.31

9.94

9. 02

5.79

S.53

12. 77

12. 97

VRO0

7. 60

9.02

0. 60

0.96

2.15

0.92

1.91

1. 72

3.13

14. 76

14. 63



( ? c ( ;
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DISCHARGE - 24510 CFS

tUlslARY PRINTOUT

PACE 7

-ffklh's *tL If/17

SECNO

6.800

6.500

6. 000

5. 500

5. 000

4. 000

3.000

2.500

2. 000

0. 8oo

0. 600

KRATIO

0. 00

0.92

2.65

1. 61

0.43

0.90

0.93

1. 70

0. 60

1. 17

1.00

AREA

3026. 37

2838. 68

4707.16

6075. 21

3505. 21

2778. 38

2757. 65

4275. 74

2996.77

1823. 16

1823. 65

CWSEL ELMIN DEPTH DIFUSX HV TOPWID S8TA ENDST U*CHSL

4077. 58

4077. 70

4078.76

4079.19

4079.19

4080. 60

4081. 91

4083. 66

4094. It

4101. 71

4102. 04

4060. 50

4060. 90

4062. 00

4062. 00

4064. 00

4069. 00

4072. 00

4073. 00

4074. 00

4080. 00

400O. 40

17. 0e

16. s0

16. 76

17. 19

15. 19

12. 60

9.91

10. 6

10. 11

21. 71

21.64

0.00

0.12

1.06

0.42

0.01

1.41

1.31

1. 76

0.44

17:60

0.34

1. 05

1. 20

0.44

0.26

0.81

1.21

1.26

0.52

1. 10

2.89

2.99

896.09

861. 24

955.70

844. 88

753.10

475. 05

534. 60

691.64

620. 53

330. 00

330. 00

362.8B

378.44

77. 26

143. 62

130. 34

367. 94

356.13

281. 68

305. 93

0.00

0. 00

1276. 03

1268. 34

1032. 96

988. 50

883. 45

842. 99

90. 73

973. 32

926. 46

330.00

330.00

0.00

20.00

15.72

0. 00

8.00

8. 70

12. 58

2. 63

2.86

9. 23

20. 00

IOK*S

89.46

104.60

14.84

5.73

31. 46

39.02

45.04

15. 67

43. 11

31. 39

31.40

*

*
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SU MARY OF ERRORS AND SPECIAL NOTES

C C~~~~~~~~~~~~~~~
PACE a

4, a
CAUTION SECNO-
CAUTION SECNO-

CAUTION SECNO-
CAUTION SECNO-

0.800 PROFILE- I CRITICAL DEPTH ASSUMED
O.0OO PROFILE- I MINIPUM SPECIFIC ENERGY

0.600 PROFILE- I CRITICAL DEPTH ASSUMED
0.600 PROFILE- I MINItUM SPECIFIC ENERGY

ifl, c / D/ 611 I
h'm oalflt7
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( i ,C
PAOE 1

�;/-, 2 7
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02.03.04,05.06
MODIFICATION - 50.51.52,53,54.55.56

*********54h******************

(4O o')
fyr f11y1/-7

## AW OJ/prTI
T2
T3

UYTRA - OREEN RIVER - 100 YR
WATER SURFACE PROFILE IN BROWN WASH
D18CHAROE a 24510 CFB

J1 ICHECK INa NINY IDIR 8TRT METRIC HVINS a ISEL FO

0. 0. 0. 0. 0.009000 0. 00 0.0 24510. 4074.000 0. 000

ITRACEJ2 NPROF IPLOT PRFVS XSECV X9ECH FN ALLDC ZBW CHNIM

-1.000 0.000 0.000 0.000 0.000 0.000 -1.000 0.000 0.000 0.000

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38.000 43.000 1.000 2.000 13.000 14.000 15.000 35.000 60.000 59. 000

55.000 26.000 56.000 0.000 38.000 58. 000 25.000 1.000 42.000 8.000

51.000 10.000 4.000 . 53.000 54. 000 33.000 5.000 0.000 0.000 0.000

NC
xi
BT
8T
BT
OT
ST
BT
OR
OR
OR
OR

0.045
6. 800

19.000
2eo. 000

4075.200
4065.500
800.000

4070.000
4090.000
4076. 000
4060.500
4076.000

0. 050
19.000
0. 000

40e0. 000
4065.500

590. 000
4074.000
4070.000

0. 000
450. 000
580.000
950.000

0. 000
0. 000

0. 050
9.000
0. 000

685.000

0.024
150.000

4090.000
4080.000

565. 000
4075.000
4074.000
1070.000
4080.000
4065. 500
4065. 500
4070.000

0. 000
0. 000

0. 035
180. 000

4083. 000
4078.000

0. 3w
700. 000

4090.000
340.000

4075.000
4070. 500

M. 000
4070. 000

e0.000
50. 000
585. 000

1000.000

0. 000
0.000

0.100
890. 000
110.000
890. 000

0. 500
0.000

80. 000
4076.000
4070. 500

585. 000
4078.000
4070. 000
4082.000
4060. 500
4074.000
4070.000

20.000
0. 000

0. 300
70. 000

4080.000
4090.000

0. 000
0. 000

4080. 000
4079.000

570. 000
4075.000
4078.000
1885. 000

150. 000
5b5.000
700. 000

1070. 000

20. 000
0. 000

0. 000
70. 000

180. 000
1265. 000

0.000
0. 000

4080.000
450.000

4075. 000
4065. 500
950. 000

4100.000
4080.000
4065. 500
4074.000
4100.000

20. 000
1. 000

0.000
70.000

40e0. 000
4100. 000

0.000
0.000

150. 000
4076.000
4065. 500
700.000

4076.000
4100. 000
280.000
570. 000
800. 000

1885. 000

0. 000
0. 000

0. 000
0. 000

500. 000
1885. 000

o. 000
0.000

4092.000
4076. 000

575. 000
4074.000
4076.000

0. 000
4078.000
4065. 500
4078.000

0. 000

0.400
0. 000

0. 000
0. 000

4062.000
0. 000

0. 000
0. 000

4082.000
560.000

4075.000
4074.000
1000.000

0.000
340.000
575. 000
936.000

0. 000

0. 000
0.000

0. 000
0. 000

540.000
0. 000

xi 6. 500
X2 0.000

NC
xi
OR
OR

0.045
6. 000

4090. 000
4074.000
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5-OCT-87 13:54:15 PAGE 2

fT4 /0/P
Xi 5.500 11,000 1l0.000 890.000 150.000 290.000 270.000 0.000 0.000 0.000 ooo I/Ailg
OR 4090.000 0.000 4080.000 Q0.000 4090.000 140.000 40Q0.000 10.000 4090.000 510.000 6
OR 4062.000 570.000 4073.000 680.000 4076.000 890.000 4079.000 940.000 4090.000 1200.000
OR 4090.000 1460.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

NC 0.000 0.000 0.000 0.200 0.500 0.000 0.000 0.000 0.000 0.000
Xi 5.000 10.000 270.000 876.000 230.000 290.000 250.000 0.000 0.000 0.000
OR 4100.000 0.000 408O.000 95.000 4076.000 270.000 4076.000 470.000 4064.000 530.000
OR 4074.000 635.000 4076.000 876.000 4091.000 900.000 4090.000 1090.000 4110.000 1895.000

Xi 4.000 9.000 385.000 840.000 470.000 440.000 460.000 0.000 0.000 1.000
OR 4130.000 0.000 4090.000 100.000 4090.000 395.000 4068.000 530.000 4078.000 750.000
OR 4080.000 940.000 4096.000 870.000 4090.000 1165.000 4120.000 1930. 000 0. 000 0.000

Xi 3.000 12.000 400.000 880.000 315.000 320.000 318.000 0.000 0.000 1.000
oR 4130.000 0.000 4100.000 80.000 4090.000 170.000 4080.000 400.000 4074.000 455. 000
OR 4072.000 570.000 4076.000 620.000 4090.000 890.000 4098.000 925.000 4090.000 1150. 000
OR 4110.000 1640.000 4120.000 1820.000 0.000 0.000 0.000 0.000 0.000 0.000

NC 0.000 0.000 0.000 0.100 0.300 0.000 0.000 0.000 0.000 0.000
Xi 2.500 12.000 300.000 960.000 365.000 380.000 390.000 0.000 0.000 0.000
OR 4110.000 0.000 4090.000 250.000 4090.000 300.000 4073.000 420.000 4076.000 500.000
OR 4076.000 560.000 4078.000 620.000 4078.000 800.000 4080.000 960.000 4091.000 1000.000
OR 4096.000 1330.000 4110.000 1700.000 0.000 0.000 0.000 0.000 0.000 0.000

Xi 2.000 11.000 380.000 900.000 350.000 300.000 350.000 0.000 0.000 0.000
OR 4114.000 0.000 4090.000 200.000 4090.000 390.000 4074.000 400.000 4074.000 430. 000
OR 4078.000 510.000 4080.000 600.000 4080.000 900.000 4094.000 990.000 4094.000 1170. 000
OR 4120.000 1890.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

NC 0.015 0.015 0.015 0.300 0.500 0.000 0.000 0.000 0.000 0.000
Xl 0.800 . 000 85.000 140.000 650.000 400.000 650.000 0.000 0.000 0 000
8T 8.000 0.000 4100.000 4100.000 9O.000 409. 000 4098.000 85.000 409. 000 4099.000
8T 86.000 4098.000 4090.000 139.000 4098.000 4090.000 140.000 4098.000 4098.000 190.000
BT 4099.000 409B.000 330,000 4096. 000 4096.000 0.000 0.000 0.000 0.000 0.000
OR 4100.000 0.000 4098.000 80.000 4098.000 85.000 4080.000 86.000 4090.000 139.000
OR 4098.000 140.000 4098.000 190.000 4096.000 330.000 0.000 0.000 0.000 0.000

Xi 0.600 0.000 0.000 0.000 20.000 20.000 20.000 0.000 0.400 0.000
X2 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000
EJ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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C C
PACE 3

54i ;/SECNO
a
TIME
SLOPE

DEPTH
GLOS
VLOB
XLOBL

CWSEL
OCH
VCH
XLCH

CRlhS
OROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EO
ACH
XNCH
IDC

HV
AROS
XNR
ICONT

ML
VOL
WTN
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST tk /°/f 7

p'" Aorolf7*PROF I

CRITICAL DEPTH TO BE

CCHVl 0.300 CEHVw
*8ECNO 6.800

3265 DIVIDED FLOW

CALCULATED AT ALL CROSS SECTIONS

0.500

3370 NORMAL

6.8O
24510.

0.00
0.008931

BRIDOE.NRD- 19 MIN ELTRD-

17.16 4077.66 4077.01
0. 7950. 1660.

0.00 9.56 7.64
0. 0. 0.

4070. 00

4074. 00
0.

0. 000
0

MAX ELLC-

4078.73
831.

0. 024
13

4100.00

1.07 0.00
2169. 0.
0. 050 0. 000

6 -1267.76

0.00 4082.00
O. 4074.00

4060.50 358.79
905.27 1279.05

*SECNO 6.500

3265 DIVIDED FLOW

3370 NORMAL

6.50
24510.

0.00
0.010618

BRIVGE#NRD- 19 MIN ELTRD-

16.87 4077.77 4077.34
0. 8185. 16325.

0.00 10.36 8.13
20. 20. 20.

4070.00

0.00
0.

0. 000
2

MAX ELLC-

4079.01
790.

0.024
13

4100.40

1.24
2009.
0.050

0

0.19
1.

0.000
-1212. 77

0.08
0.

4060. 90
869. 75

4082.40
4074.40
374. 64
1270.22

CCHV- .0. 100 CEHV- 0.300
*SECNO 6.000

3301 HV CHANGED MORE THAN HVINS

6.00 15.73 4077.73 4077.14
24510. 0. 24510. 0.

0.00 0.00 11.99 0.00
0. 008328 70. 70. 70.

0.00 4079.96
0. 2043.

0. 000 0. 035
3 12

2. 23
0.

0. 000
0

0.66 0.30 4080.00
5. 1. 4078.00

0. 000 4062. 00 505. 04
0.00 371.29 876.32



5-OCT-87 13:54:15 PACE 4

8ECNO DEPTH CWSEL CRIWS WSELK Ea mV HL OLOSS BANK ELEV
0 OLOB 0CH OROD ALOD ACH AROB VOL TWA LEFT/RtOHT
TIME VLOB VCH VRO8 XNL XNCH XNR WTN ELMIN 8STA
SLOPE XLO0L XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST /

*SECNO 5.500

3301 HV CHANCED MORE THAN HVINS B/ X/r7

5.50 18.69 4080.69 4076.99 0.00 40B1.33 0.64 1. 21 0.16 4090.00
24510. 96. 23319. 1095. 71. 3562. 476. 24. 6. 4076.00

0.01 1.35 6.55 2.30 0.045 0.035 0.050 0.000 4062.00 74.45
0.002784 150. 270. 280. 9 10 0 0.00 1143.57 1218.03

CCHV- 0.200 CEWV- 0.500
*SECNO 5.000

5.00 17.39 4091.39 4077.39 0.00 4091.76 0.36 0.37 0.05 4076.00
24510. 1348. 22876. 287. 599. 4607. 266. 52. 12. 4076.00

0.03 2.25 4.97 1.08 0.045 0.035 0.050 0.000 4064.00 98.36
0.000919 230. 250. 290. 2 13 0 0.00 1038.66 1127.02

*SECNO 4.000
4.00 13.77 4081.77 4078.53 0.00 4002.42 0.85 0.62 0.24 4080. 00

24510. 63. 24437. 10. 45. 3304. 8. 99. 21. 4080. 00
0.05 1.41 7.39 1.26 0.045 0.035 0.050 0.000 4068.00 334.48

0.002157 470. 460. 440. 2 14 0 0.00 514.39 848.86

*SECNO 3.000
3.00 10.51 4092.51 4080.54 0.00 4083.53 1.02 0.83 0.09 4080.00

24510. 157. 24318. 34. 73. 2996. 18. 122. 25. 4080.00
0.06 2.17 8.12 1.93 0.045 0.035 0.050 0.000 4072.00 342.20

0.003184 315. 319. 320. 2 14 0 0.00 551.93 894.14

CCHV- 0.100 CEHMY 0.300
*SECNO 2.500

3301 HV CHANGED "ORE THAN HVINB

2.50 10.S7 4083.97 4080.71 0.00 4094.35 0.49 0.77 0.05 4090.00
24510. 71. 24393. 46. 37. 4353. 27. 155. 30. 4080.00

0.08 1.90 5.60 1.69 0.045 0.035 0.050 0.000 4073.00 290. 66
0.001410 365. 380. 380. 2 19 0 0.00 693.40 974.06
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SECNO DEPTH CWSEL CRIWS
O GLOB OCH GR08
TIME VLO0 VCH VRO0
SLOPE XLOBL XLCH XL0BR

*SECNO 2.000

3301 HM CHANGED MORE THAN HVINS

2.00 10.25 4084.25 4083.02
24510. 559. 23774. 178.
0.09 3.43 8.31 3.06

0.003950 350. 350. 300.

CCHV- 0.300 CEHV- 0. 500
*BECNO 0. 800
3290 CR09S SECTION 0.80 EXTENDED

3301 HV CHANGED MORE THAN HVINS

3370 NORMAL BRIDOE.NRD- S MIN ELTRD-

7185 MINIMUM SPECIFIC ENEROY
3720 CRITICAL DEPTH ASSUMED

0.80 21.71 4101.71 4101.71
24510. 2547. 9499. 12444.
0.10 10.84 12.77 14.76

0.003139 650. 650. 400.

*SECNO 0.600
3280 CROSS SECTION 0. 60 EXTENDED

3370 NORMAL BRIDE. NRD- n MIN ELTRD-

71eS MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.60 21.64 4102.04 4102.04
24510. 2452. 9884. 12174.

0.10 10.68 12.97 14.63
0.003140 20. 20. 20.

PACE 5

WSELK
ALOI
XNL
ITRIAL

EQ
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

1.04
as.

0. 050
0

ML
VOL
WTN
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN 8STA
TOPWID ENDST

3A . 5 3

I* 1 °e/17
km xAW*/70.00 4085.29

163. 2862.
0.045 0.035

2 10

0.77 0.17 4090.00
185. 35. 4090.00

0.000 4074.00 303.44
0:00 623.90 927.34

5.71 FEET

40946.00 MAX ELLC- 4100.00

0.00 4104.60
235. 744.
0.015 0.015

0 10

2.89
844.

0. 015
0

2.05 0.92 4098.00
219. 42. 4098.00
0.000 4090.00 0.00

-432.00 330.00 330.00

5.64 FEET

4096.00 MAX ELLC- 4100.40

0.00 4104.92
230. 762.
0.015 0.015

0 10

2.88
832.
0. 015

0

0.06 0.00 4098.40
220. 42. 4099.40

0.000 4090.40 0.00
-410.41 330.00 330.00



C~ (7 (7
CROSS SECTION 4.00
STREAm DISCHARGE - 24510 CFS
DISCHAROE- 24510._/

PLOTTED POINTS (BY PRIORITY)-9-BOTTOM BRIDOE.T-TOP BRIDGE.X-GROUND.W-WATER UR.EmENEROY ORADIENT.C-CRrrICAL ISEL b'M 4eOVo/f7

ELEV 4060. 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160.

STA-FEET

2 0.. . . . . . . X .
50. . . . X . X . . .

3100.. . . X

200. . . . X . . . . . .
250. . . . X . . . . . .
300. . . . X . . . . . .
350. . . .XWE . . . . . .

4 400. . . X WE . . . . . . . . PNAK.
450.. . X C. WE . . . . . .
500. . . X C. WE . . . . . .

5 550.. X. C. We . . . . . .
600. . X C. WE . . . . .
650. . . X C. WE . . . . .
700. . . X C. WE . . . . . .

6 750.. . XC. WE . . . . . .
800. . . X. WE . . . . . .

8 850. . . XXXXXXX . . . . . . . . BANK.
900. . . . X . . . . . .
950. . . . X . . . . . .

1000.. . .* X.
1050 . .. X.

91150. . . X.
1200. . . . X . . . . .
1250. . . . . X . . . . .
1200. . . . . X . . . . .
1350. . . . . X . . . . .
1400. . . . . X . . . .
1450. . . . . . X . . . .
1500. . . . . . X
1550 . . . .. X
1600 . . . .. X .
1650 . . . .. X
1700 . . . . .. X
1750. . . . . . . X . . .
1900 . . . . .. X
1850. . . . . . . X . . .
1900. . . . . . . X. . .

101950. . . . . . . X

NRD- 0 ELLC- 9999999.00 ELTRD- 9999999.00

ELUM).STAMI)
4130.00 0.00 4090.00 100.00 4090.00 385. 00 4068.00 530.00 4079.00 750.00
4080.00 840.00 4086.00 870.00 4090.00 1165.00 4120.00 1930.00

I



c_ ! C
CROSS SECTION 3.00
STREAM DISCHAROE - 24510 CFS
DISCHAROEw 24510.

PLOTTED POINTS (BY PRIORITY)-DDBOTTOM BRIDOE.T-TOP BRIDCE. X-OROVND.&W-WATER SUR.E-ENERCY CRADIENTC-CRITICAL WSEL

(
h'M i os

A& °/,gzg

hOW44' alo2/7

ELEV 4070. 4080. 4090. 4100. 4110. 4120. 4130. 4140. 4150. 4160. 4170.

STA-FEET

2 0.
50.

3 100.
4 150.

200.
250.
300.
350.

5 400.
6 450.

500.
7 550.
8 600.

650.
'700.
750.
noo.
850.

10 900.
950.

1000.
1050.
1100.

111150.
1200.
1250.
1300.
1350.
1400.
1450.
1500.
1550.
160W.

121650.
1700.
1750.

131800.

NRD-

X
X

XE
.X WE
XC WE

X .CWE
X .CWE

X .CW4E
X .CWE
X .C WE

X .C WE
X .C WE
X.C WE

XC WE
XXXXXXXXX

X

)

X

X
X
X

X .
X
X

X
X
X.X .

X
X

X
X

DANK.

BANK.

0 ELLC- 9999999. 00 ELTRD- 99999S9.00

EL(I).STA(I)
4130.00
4072.00
4110.00

0.00
570. 00
1640.00

4100. 00
4076. 00
4120.00

eo. 00
620. 00

1820. 00

4090.00
4080.00

170.00 4080.00
880.00 4088.00

400.00 4074.00
925.00 4090.00

455. 00
1150. 00



.011
-

(. (

5z. s 4
PROFILE FOR STREAM D18CHARGE - 24510 CFS

PLOTTED POINTS (BY PRIORITY)-E-ENEROYs W-WATER SURFACE, I-INVERT, C-CRITICAL W. S. .L-LEFT BANK. R-RIOWT BANK, f-LOWER END STA fWV Ay a 7

ELEVATION 4060.
SECNO CURDIS

4065. 4070. 4075. 4080. 4085. 4090. 4095. 4100. 4105.

6.80 0.
6.50 50.
6. 00 100.

150.
200.
250.
300.
350.

5.50 400.
450.
500.
550.
600.

5.00 650.
700.
750.
900.
950.
900.
950.

1000.
1050.

4.00 1100.
1150.
1200.
1250.
1300.
1350.

3.00 1400.
1450.
1500.
1550.
1600.
1650.
1700.
1750.

2.50 1800.
1950.
1900.
1950.
2000.
2050.
2100.

2.00 2150.
2200.
2250.
2300.
2350.
2400.

I
I

I
I
I
I
I
I
I
I
I
I

I .
I .
I.

I
.I
.I

I
I
I
I

I
I.

I.
I
.I

R .
R.

I
I
I
I
I
I
I
I
I
I
I
I .
I .
I.
I.
I .

I.
I
.I

CH E . L
CW E. L

CWR E
CR W E
CR W LE
C WLE
RC W E

R C LWE
R C LW E
R C L .WE
R C L .WE
R CL .WE
R LC . E
L C . WE
L C . WE

LC . WE
LC . WE
LC . WE

C . WE
CL . W E
CL. W E
C L. W E
C L RE
C L W E
C L W E

CL W E
C W E
C W E
LC W E
LC W E
LC WE
LC W E.
LC W E.
LC WE.
LC WE.
LC WE.
LC WE.
LC WE.
L C WE.
L C W E
L C W E
L C W E
L C W E
L C W,.E

L C.W E
L . C W

L .C I
L. L

I . . L

M
.M
MM

M

E .
W E.
CW. E

C W

I

M

E

M.
M

M
M

M

M
.

M
M
M
M
M

M
M
M
M
M
M
M
M

M

M
M
M

M

M
M

M
M

M
M

M

M

M

.

C



c ?

2450. .
2500. .
2550. .
2600. .
2650. .
2700. .
2750. .

0. 80 2800. .
0.60 2B50. .

c c I

II
I

I
I .

I .
I.
I
. I

L . C W E .
L. CW .E

. L CU E
L . CW E .

L . w E
L 1 . E

LM .W
.M L . W
. ML . U

. M
Mi.

M

2
E.
E

54.-37

J ~ c t o / i / r i
OfM MvW
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. I

C C I

PAQE 6

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02.03.04,05,06
MODIFICATION - 50.51.52.53.54.55,56

f9W 44v3¼/s-

NOTE- ASTERISK 4*) AT LEFT OF CRO0S-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

DISCHARGE - 24510 CFO

SUMMARY PRINTOUT

SECNO

6. 900

6.500

6.000

5.500

5. 000

4.000

3.000

2. 500

2.000

* 0.800

a

24510.00

24510.00

24510. 00

24510.00

24510. 00

24510.00

24510.00

24510. 00

24510. 00

24510. 00

CWSEL CRIWS OLOB

4077.6b

4077. 77

4077. 73

4080. 69

4091. 39

4091. 77

4092. St

4093. 87

4094. 25

4101. 71

4077. 01

4077. 34

4077.14

4076. 98

4077. 39

4078.53

4080.54

4080.71

4093.02

4101.71

0.00

0. 00

0.00

96.29

1347. 96

63.32

157. 44

71.02

559. 1

2547. 30

OCH

7949.93

8914. 5

24510.00

23319.14

22875.57

24436. 91

24319.25

24393.02

23773. 65

9499.32

OROS

16560.17

16325. 42

0.00

1094'.57

296. 59

9.87

34.32

45. 96

178.17

12464. 39

OLORP OCHP

0.00

0. 00

0.00

0.39

5. 50

0.26

0.64

0.29

2.28

10. 39

32.44

33. 39

100.00

95.14

93. 33

99. 70

99.22

99.52

97. 00

38.75

OROBP VLOB

67.56 0.00

66.61 0.00

0.00 0.00

4.47 1.35

1.17 2.25

0.04 1.41

0.14 2.17

0.19 1.90

0.73 3.43

50.95 10.94

VCH

9.56

10. 36

11.99

6.55

4. 97

7.39

9.12

5.60

9.31

12. 77

VROB

7.64

8.13

0.00

2.30

1. 08

1. 26

1.93

1. 69

3. 06

14. 76

* 0.600 24510.00 4102.04 4102.04 2452.07 9893.73 12174.20 10.00 40.33 49.67 10.69 12.97 14.63
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.1

c r(' I

PACE 7

DISCHAROE m 24510 CF9

8UMPARY PRINTOUT

SECNO

. 800

6. 500

8.000

5. 500

5. 000

4.000

3. 000

2. 500

2.000

0. e8o

0. 600

KRATIO

0.00

0.92

1.13

1.73

1. 74

0.65

0. B2

1. 50

0. bO

1.12

1. 00

AREA

2999.89

2799.03

2043. 44

4109. 74

5471. 48

3359. 09

3086. 58

4417. 09

3092.59

1823.16

1823. 65

CISEL ELIIN DEPTH DIFWX HV TOPWID 9STA

4077. 6

4077.77

4077. 73

4080.69

4091.39

4091. 77

4092. 51

4083. 87

4084.25

4101. 71

4102.04

4080.50

4080.90

4062.00

4082.00

4064.00

4088.00

4072.00

4073.00

4074.00

4080. 00

4090.40

17. 18

16. 87

15.73

18. 89

17. 39

13.77

10. 51

10.87

10.25

21.71

21.64

0.00

0.11

-0. 04

2.96

0.70

0.38

0.74

1.38

0.39

17' 48

0. 34

1.07

1.24

2.23

0.64

0.36

0.85

1.02

0.49

1. 04

2.89

2. 89

905. 27

869. 75

371.29

1143.57

1039. 88

514. 39

551.93

693.40

623.90

330.00

330. 00

359.79

374. 64

505. 04

74. 45

88.36

334.48

342.20

280.66

303. 44

0. 00

0. 00

ENDST K*CHSt

1278. 05 0.00

1270.22 20.00

876.32 15.72

1218.03 0.00

1127.02 8.00

849.88 8.70

894.14 12. 59

974.06 2.83

927.34 2.86

330.00 9.23

330.00 20.00

89.31

108. 18

83.28

27.84

9.19

21. 57

31.84

14. 10

39.50

31.39

31. 40

*
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SUMMARY OF ERRORS AND SPECIAL NOTES

!. I
( Q,

PAOE a

•I1I.I'o

CAUTION SECNO'
CAUTION SECNO-

CAUTION SECNO-
CAUTION SECNO-

0.800 PROFILE- I CRITICAL DEPTH ASSUMED
0.800 PROFILE' 1 MINIMUM SPECIFIC ENERCY

0.600 PROFILE- I CRITICAL DEPTH ASSUMED

0.600 PROFILE- I MINIMUM SPECIFIC ENERGY

/9,f 4vik' 0 V.'7








