HYDRAULIC ANALYSIS AT CHAPARRAL ROAD
BRIDGE

by
Bill Jolly




85 Rancho Del Sol
Gilbert,~Arizona 85234
April 26, 1979

Flood Control District of Maricopa County
3335 West Durango
Phoenix, Arizona 85009

Attention: Nick Karan

Reference: Hydraulic Calculations Chaparral Road Bridge - Indian Bend
Wash Greenbelt, FCD 79-02

Dear Mr. Karan:

The report of flow conditions at the referenced location is submitted
herewith. The report addresses hydraulic parameters of the 30,000 cfs
100-year flood for Indian Bend Wash and recommends containment elevations
through the reach studied. The study did not determine any major
deficiencies in containment of the 100-year flow as a result of the new
bridge. However, the topography available from the Corps of Engineers
and the City of Scottsdale lacks sufficient detail for determining
whether minor breakouts will occur. Once the results have been trans-
mitted to the City of Scottsdale, the City should verify continuous
containment by existing topography on the east bank and by review of
construction plans for the west bank being built in conjunction with
the bridge.

I will be happy to discuss the results once you have had the opportunity
to review the report.

Sincerely,

B. R. Jadly, P. E./ Consulting Engineer

Enclosure
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Definition of the Problem

The Indian Bend Wash Greenbelt is in the process of development into a
flood channel capable of containing a 100-year flow of 30,000 cfs.
Provisions are to be made, in addition, for a low-flow channel and bridge
crossings of the low-flow channel at various locations including Chaparral
Road, the subject of this analysis.

In construction of low-flow bridges within the Greenbelt, some modifications
of 100-year flood flow characteristics are usually incurred. It is the
joint responsibility of the Flood Control District of Maricopa County and
the City of Scottsdale to determine the extent of these modifications and

to take such additional action as may be necessary to assure future con-
tainment of the 30,000 cfs 100-year flood within the Greenbelt.

The expected effects of the Chaparral Road Bridge are of sufficient
severity and complexity to require the detailed analysis via HEC-2
computerized modelling contained herein. Additionally, performance of
the low-flow channel and bridge at their design flow is included because
of its significance.

Conditions and Assumptions of Study

Hydraulic analysis by HEC-2 water surface profile calculations was performed
for the 100-year flood flow of 30,000 cfs and for Chaparral Road Bridge low-
flow hydraulics at flows of 3300 cfs and 4000 cfs. The water surface
elevation of 1251.90 at Sta. 312+50, approximately 200 feet downstream of
Chaparral Road, calculated by the Corps of Engineers in their HEC-2
analysis dated 05 December 1977 was adopted as the initial condition.

This location is considered a sufficiently distant downstream location,
given the channel configuration and roughness factors in the intervening
channel, to produce accurate flow data through the Chaparral Road Bridge
and reasonable open channel flow values throughout the reach, Sta. 312450
to Sta. 319+00.

The reach lengths (cross-section locations) selected by Scottsdale City
staff in their initial analysis were adopted for the analysis. This
relatively high number of cross-sections can be made to quite accurately
model channel conditions. However, the HEC-2 analysis and its output

must be closely monitored to assure that model calculations are repre-
sentative of flow conditions which can be reasonably expected in the

field. Some adjustments in the cross-section data points were made to
more adequately describe the channel configuration. Lower roughness

values than those assumed by the Corps were used to match design roughness
value to the more-frequent cross-sections. This less conservative approach
is somewhat tempered by more frequent application of contraction or
expansion loss factors inherent in increasing the number of cross-sections.
The result is selection of more objective values for roughness coefficients
and, therefore, a more accurate model.

The occurrence of trees in the channel is modelled by adjusting cross-
section descriptions to delineate blockage due to trees. Roughness is




modelled by assuming a roughness coefficient somewhat lower than would

be assumed if the trees were considered as increased roughness with no
cross—section modifications. Although the blockage model produces less

flow area, justifying lower roughness coefficients, it does not totally
account for increased turbulence and hydraulic radius physically encountered.
Therefore, roughness coefficients somewhat higher than represented by
surface conditions between the trees are used.

Method of Analysis

Within the reach under consideration, Sta. 312+50 to 319+00, Hayden Road
serves to effectively divide the flows into relatively independent channels.
Conditions at Sta. 312450 warrant considering this location as the upstream
limit of undivided flow and using the water surface determined by the Corps
as a starting value for this analysis.

In computing flow conditions through the subject reach assuming undivided
flows, the effects of Hayden Road are severe. Generally from section to
section, the proportions of flow left and right of Hayden Road vary widely.
The depth of flow over Hayden Road and differential head between left and
right flow areas required to transfer the flow differences back and forth
across Hayden Road indicate that these lateral flows would be physically
impossible. Undivided flow analysis is considered totally inconsistent
with the increased frequency of cross-sections assumed.

For this reason the divided flow model was adopted. Although more complex
and time consuming, the fidelity of the model to actual flow conditions and
elimination of any artificial conservatism inherent in the undivided flow
model warrant the added time and effort.

In their initial approach to the analysis, the City staff had generated
data for profiles assuming divided flow analysis. Thus, only minor addi-
tional effort in adjusting the input data was required to utilize their
divided flow model. The division of flows is assumed at the left top of
bank of the low-flow channel. The right channel designation is
for the area west of Hayden Road and left is east of Hayden Road.

In the divided flow model, successive profiles for various flows in the
left and right channels are used to determine the single proportion of
divided flows that produces an equal water surface elevation for both
channels at an upstream reach where flows rejoin across Hayden Road in
sufficient depth and reach length for the amount of lateral flow across
Hayden Road to be reasonable, i.e., the change in flow required across
Hayden Road between two successive cross-sections can physically occur.

The additional complicating factor in the analysis is the requirement to
determine the effect of the Chaparral Road Bridge on flows in the area
right of Hayden Road. The divided flow approach and the assumption of
containment of right channel flows result in a bridge pressure flow
solution for all the right channel flow and an open channel backwater
solution for the left channel.




Results

The divided flow analysis of the 30,000 cfs 100-year flow results in a
flow of 2725 cfs in the right channel and 27,275 in the left channel
determined at Sta. 317+50. This result is consistent with the flows of
2760 cfs in the right channel and 27,240 cfs in the left channel at Sta.
319400 (See Figure 1, page 4). This reach is the first significant area
for flows to cross Hayden Road and for the flow to be considered undivided.
The difference of 35 cfs between the two stations is considered a very
acceptable value for lateral flow across Hayden Road. Right channel
analyses for 2600 cfs and 2800 cfs are shown in Appendix A. Corresponding
left channel analyses for 27,200 cfs and 27,400 cfs flows are shown in
Appendix B.

Table 1 shows interpolated values for the water surface profiles, energy
grade lines and velocities for right and left channels. Of particular
note are velocities calculated for Sta. 313+70 for the left channel flow.

Also of note is the fact that some flow should be expected to escape across
the Chaparral Road Bridge through the ornamental iron guardrails. By
custom, all types of guardrails are considered by the Corps to be totally
blocked with debris. The particular guardrails utilized for the Chaparral
Road Bridge will be more effective in catching debris than conventional
horizontal rails. Therefore, flows which may occur through the guardrails
are not considered significant.




FIGURE 1
FLOW RATE vs. WATER SURFACE ELEVATION
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Table 1

Conditions for 27,275 cfs Flow Left Channel
and 2725 cfs Flow Right Channel

Left Channel Right Channel

Avg. Avg.
Sta. W.S.E. E.G.L. Vel. W.S.E. E.G.L. Vel.
312+50 1251.90 1252.22 4.54 1251.90 1251.98 2.32
313+10 1251.70 1252 .52 7.29 1251.94 1251.99 1.93
313470 1251..73 1253.07 9.27 1251.94 1252 .01 2:17
314+13 125272 1253.44 6.75 1251.86 1252.07 3.64
314423 1253.01 1253.50 5.62 1251.87 1252.08 3.64
Bridge
315+03 1253.14 1253.61 5.46 1253.54 1253.66 2.82
315+53 1253.28 1253.67 5.01 1253.60 1253.68 2.31
316+53 1253.40 1253.88 5:51 1253.62 125370 2.36
317+50 1253.63 1254.02 5.00 1253 .63 1253.72 2.38
319+00%* 1253 72 1254,21 5.59 1253 .72 1253.81 2.32

* Flows revised at this section 27,240 cfs Left Channel 2760 cfs Right Channel

Note: Values are interpolated from HEC-2 computations for 27,200 cfs and 27,400 cfs
Left Channel flows and 2,600 cfs and 2,800 cfs Right Channel flows, See Appendices
A and B.



Recommendations

To date, no divided flow analysis has been utilized to determine containment
elevations in the Indian Bend Wash Greenbelt. Standard requirements for
bank elevations in previous undivided flow analyses throughout the Greenbelt
are 2.5 feet freeboard for levees, zero freeboard for fill pads except in
locations where high velocities warrant containing the energy gradient

at or below fill pad elevations. This requirement was applied for the
Continental Homes channelization south of Indian School Road where veloc-
ities of 8% ft/sec resulted from the channelization.

It is recommended that for the reach from Sta. 312+50 to Sta. 317+50

right channel water surface elevations govern right bank containment and

left channel water surface elevations govern the left bank containment.
Special velocity considerations should also be applied to the left bank
between Sta. 312450 and Sta. 314+13. It is recommended that energy

gradient elevation be used as the containment requirement and that a field
determination of containment elevations in this reach be made. Additionally,
increased maintenance may be incurred at high flows because of excessive
velocities. It should be noted that construction of Chaparral Road Bridge
is, in part, the cause of excessive velocity near Sta. 313+70.

Development upstream of the subject reach will require extension of the
hydraulic analysis presented herein. It is recommended that the calculated
water surface elevation of 1253.72 at Sta. 3194+00 be utilized as the initial
value of the extended analysis. It is expected that the proper analysis

of the reach will be somewhat more complex than that required for the
Chaparral vicinity. The approach should be divided flow analysis, and
inspection of cross-sections for the reach from Sta. 319+00 to McDonald
Drive indicate that when lateral flows occur over Hayden Road, they may

not occur in sufficient depth and differential head to allow assuming
undivided flow. It is expected that in certain reaches the HEC-2 analysis
may require manually calculated adjustments at each cross-section and that
large differences in water surface elevation may be experienced between

the right and left channel values in some cross-sections. The divided flow
factor was not considered in the Corps of Engineers' HEC-2 analysis dated
05 DEC 77, and it is 1likely that previously unknown deficiencies will be
found.

Consideration of Low-Flows

Analysis of the low-flow channel and bridge consist of two HEC-2 flow
profiles for the 3,300 cfs design flow utilized by Scottsdale and for the
4,000 cfs used in design of all low-flow bridges in Indian Bend Wash
downstream of Chaparral. The water surface elevation of 1249.7 at Sta.
312450 assumed in the City's analysis was also used here. Because these
runs were made in conjunction with multiple flow profiles there was no
attempt to adjust the flow within the reach, but to verify the analysis
submitted by the City. The flow profiles are shown in Table 2. These
values should not be used for design, but rather the City's submittal

of 3,300 cfs should be used.




Table 2 is presented mainly to show the effect of increasing the low-flow
requirement from 3,300 to 4,000 cfs. The plans for Chaparral Road Bridge
currently show containment of 3,300 cfs. It is apparent that mayor
revision would be required to contain 4,000 cfs.

Table 2
Station W.S.E., 0=3,300 cfs W.S.E., 0=4,000 cfs
312450 1249.70 assumed 1249 .70 assumed
313+10 1249.91 1250.02
313+70 1249.94 1250.07
314413 1249.78 1249.82
314423 1249.81 1249.87
Bridge
315+03 1252.15 1253.44%
315+53 1252 .28 1253.58%
316+53 1252.33 1253.62%
317450 1252.38 1253.66%*
319+00 1252.48 1253.73%*

*HEC-2 analysis artifically contains flows at the left edge of the low-
flow channel. Per current bridge plans some flow would escape into the
left channel across Hayden Road at 4,000 cfs flow.




APPENDIX A

Right Channel Computations




ATCETPN NG DR ey

et sV ih N W

seeritits

A R A

R VUSRI

@ ®

e

e o

L T T T T T o P R e T e r s
Tl RUN CHAPARRAL CHFANNEL AND RT C& ,
T2 FLOW RANGE 19COTC 3300 CFS AND LOW FLOW BRIDGE RUNS
T3 G= 19CC CFS
ICHECK TING CONINV IDIR STRT
0. 2. O. 0. 0.
J2 NPRCF IPLCTY PRFVS XSECV XSECH
T 1.C00 0. Ba R 0. 0.
NC 0.035 0.035 0.€30 0.200
cT 16.000 1900.000  2000.C00 2100. 000
QT  3000.000 - 3200.000 = 3300.C0C 3300.CCO
X1 21250.000 27.000 1156.000 1326.000
X3 0 0. - c. 1156.CC0
GR 252.000 O 252.C00 55.C00
GR 244.000 219.6C0 244,000 291.000
GR 246.C00 462.000 244.CCC 474,CCO
GR 248.000 1156.000 244 .4CC 1176.CCO
GR 252.000 1426.000 250.000 144C.C00
_GR 252.000 1858.000 253.C00C 1962.000
X1 31310.000 24.000  1160.CCC 1350.CC0
X3 0. 0. 1160.000
GR 252.900 0. 252.CCC 70 CCO
GR 253.C00  380.C00  250.CC 440.C00
GR 244,800 76C.000C 246.0060 825.C00
GR 245.400  11106.000 250.000 1160.000
GR 249.500  1405.000  250.000 1488.C00
_ X1 31370.C00 _ 23.000  1163.CCC 1358.CCO
X3 02 0. 0. 1163.000
GR 53.000 O 251.300 65.000
GR 250.000  316.000 .01 252,500 373.300
GR 8.000 571.C00 247.8CC 608.CCO
GR zqs.coo 1075.€00 24G.4C0 1106.000
_GR___ 244,600  12338.C00 _ 25C.00C 1358.CC0
%1 31413.000% rn 97,0005 511632000 - £ 1300.060 "
X3 0. 0. Oe 1163.CC0
GR 251.500 0. 249.100 100.C50
GR___ 249.700 __ 36$.C0C _ 250.4CC__ 431.0C0
GR 248.000 572.000 260.C00 572.100
GR 248.C00 936.000 248.C00 962.03
GR . AE245.000 S 1133500005 2535000, 5 ¢ 1134.€00
GR 253.000 1267.600 253.0C¢C 1300.CC0

S J1

HcLZ Q:LLAS: C
ERRCR CCRR -
MCCIFICATICN -

ATLL
01,02

NuV 70 UPCAT&L

5C451+52,53

0.400

.~ 2200.000

4000.0C0

O

0.
- 250.000
246.000

_ 244.C00

244,400
250.000
0.

_60.C00

" 250.000

0.
250.000
248.C00
248,000
244,500

_252.000

_ 60.C00
0.
2514300
2534700
248.C00
245,400
254,000

2o 43.C00

0.
250.000

260.C00
247.400

M2E22 0005

0.

0.

2300.000

4C00.C00

Da
Oe

146,000

308.C00
844.C0C

1286.000

1576.CCO

6.

O.
110.CC0

535.000

S15.G000
1185.000

60,000 2

1580.000

_60.C00_

Ca
85.000

431.000._

721.C00
1163.C00

1493.CC0

_43.C00

G.
210.C00

642.C0OC
998.CCO

0.

470.000_

1163.000

0. 0. 0.
2400.000 2500.000 2600.000
D% O D=
0. O 0.

0. 0. U
248.000. 7. % 204.000 & .5 24F. 000
248,000 325.000 248.000
246,000 . 851,000° 248,000
250.000 1306.000 252.000
251.500 1609.000 52.000

Ca . e

60000468 . 0. Lo 8 O

0. 0. 0.
249.100 203.000 250.000
246.000  620.000  244.00G
250.000 975.000 ; )
24%4.500 1322.0090 O 0
S254, 000451595 . 000 & F il 0.

60.000 0. 0.

0. C. O
250.000 116.000 249,
249700500 476200058 555250,
246.800 €18.000 248.00C
249,000 1183.000 244,600
_Os e

. 43.00C0 G. _ ALY

0s 0. 0.
253.000 234.000 252.000
248.000 °  480.000 _  247.800
247.500 6424100 6.300
248.500 1045.000 1t

2R . T00 1 1163.100:

0% 0.

0
330.
€40

s101¢}

' [
« UL U

e

)

s



ey

o & @

RSP S TR

.

o b AR R 0 Y AL i

s A S S NG e S

< i e e s

B il S s S ot AR o s S i 12

s e "

@

8. 9. .90 % 2.2 2.9

.9

©.

.000

X1 31423.000 20.C00 11234.0C0
X3 0. 0. C.
GR 251.500 O 250.230
GR 248.300 500.600 248.030
GR 24843560 1000.000 246.CCC
GR 244.700 1163.000 244.7C0
NC 0.G20 0.020 0.020
S8 0.500 1.500 3.000
X1 31503.000 O 1134.CCO
X2 0. Oa 1.000
X3 O C. O
BT 4,000 1134.0C0 254.4C0
BT EEMss oY 1371.000 % 254,600 .7 253,000
NC 0.035 0.035 C.C3C
X1l 31553.000 564000 1160.0CC
X3 (0¥, 0. O
1S GR 250.000 0« 250.0C0
GR 8.600 310.000 270.C00
GR 248.70C 414.000 248.000
~_GR 247.000 566.000 246.5C0Q
GR 247.400 613.CCC 247+ 80¢C
GR 247.800 681.00 247.8CC
M GR 270.00C90 763.000. .. 270.000
GR 247.C00 875.000 270.C00
GR 247.400 965,000 247.500
) GR 247.900 10C00.0C0 248.97C
Gi 245.240 1215.000 270.€00
GR 251.C00 1327.000 9
X1 31653.000 34.000 960.000
X3 Os I ) 0.
GR 252.000 O 252.00C
GR 247.500 " 218.000 270.C00
=k GR 2454800 367.C00 246.CCC
GR 246.500 518.000 247,000
GR 247.500 6S7.000 248.0C0
ey __GR 251,160 910.000 253
GR 270.000 - 1022.000 245.51C
X1 21750.000 21.000 €87.CC0
X3 0s 0. Ce
_ GR 254,000 Q. . 289,660
GR 245.800 152.000 245.800
GR 245.800 680,000 246.000
e L vt BR . 2524+000 - 835,000 ;" 252,000
GR 251.000 1060.C00 0.
NC 0.030 Oe 0.
X1 31900.000 30.000 801.CC0
e X3 Ok 0. o O
GR 254.500 O 254.000
GR 245.800 110.C00 245,80C
. GR_ 270.000  236.000  270.CC0
GR 270.C00 284.000 270.C60
GR 245,800 635.C00 246.CC0
Lo e v oo B GR V0 9 252,900:0 0 SsT80R000 4 2535000
EJ O e O

244,

1200.CCO
1134.CC0
10¢.CCO
600.CC0
1098.CCC
1267.5C0

Ce.

0.

13C0.C90
2484300
1134.CCC
253.000
0.
0.

71327.0C0

1160.CC0
135,000
310.0C0
461.C00
575.0CC
€64.CCC
"696.CC0O
767.000
875.000
976.CCO
1020.C00
1215.CC0
0.

1130.CCO
$60.0C0
20.€C0
218.C00
413.CC0O
627.CC0
T10.C0OC
960,000

"1022.C00 o

1060.CCC
887.CCO
20.CCO
©430.C00
690.CCO
845.C00

0.

0.

395.CC0

__801.€00

5.C00
188.CC0
cCO
28S.CC0
640.CC0O
801.CCQO
0.

10.C00
O.
249.800
24T7.8380
249.200
253.CC0
0.
104.500

80.000
254400
0.
1163.000
Ou
0.

50.000
0«

- 249.800
270.000
247.600
270.000
247.600
245,050

- 247.100
270.000
270.000

2504250
270,000

0

100.000
0.

270,000

250.000

2464500

270.000
249. COO

245 510

"~ 97.000
O

2484000
~253.000
Oe
0.

250.000
246.000

150.CCC
0.

T 250.000

246,000
248.400

247.000
246.C00

246.180°

O

Sl LG I

10.000 10.000 0. 0. O

0. 05 O 0. 0. &
200.000 249.000 300.000 248.670 00.000
700.C00 247.600 800.000 247.830 900.000

1133.C00 253.000 1134.000 253.000 1163.000 &
1267.500 253,000  1300.000 253,000  1371.000
D (o} O. 0. 0.
9.000 311.000 0. 245.100 244,700 &
80.000 80.000 O.s 0. 0. &

0. 0. 0. BDe . Os .

0. (o} Q' G O = ;
254,400 253.000 1300.000 254,600 253.000 | @
OSRNEL 0. 0. 0. ‘

O Ox 0% O 0.

&
s
50.000 50.000 7 " D. - 70, 0.

05 0. O. C. 0% | @
162,000 ©5249.800 » 210,000 ° 249.100 '© = 260.000 '
318.000 24 .300  318.000 249.000 364000 .-
496.000 247.100 456.000 246.900 12.000 &
575.000 270,000  583.000  246.900 82.060
677.000 270.000 e77.uao 270.000 . 000
727.000 247.200 747.00 247.100 .000 &
767.000 - 247,200 813, ooo 247,000 0 50 865.000. X
879.000  247.100 879.000  247.200 915.000
976.000 270.000 980.000 247.500 980.000 &

1110.000 253.000  1160.000 245,240  1183.000
1217.C00 2454 240 1217.000 245,240 1303.000

0 05 O Ga 0. D
100.000 100.000 0. 0. ]
< LI 0. O. i 8

38.000 250,000 88.000 248. cuU
224.000 2474500 224,000 245 | &
510,000 . 270.000° 31 .510.,000 i =2 70. L B
627.000 270.000 " 631.000 ¢47.coo
790.000 249.720 810.000 251.160 900.000 &
1000 000  245.510 1020.000 270,000 1020.0C0 S
1110.000 251. 000 1130.G00 Ce i Lo
| @
L
$7.000 97.000 0. G 0. ¥ .
0. 0. 0. Os Ois @&
35,000  248.000 _ 121.000 246,000  140.000
450.000 246.000 500.000 245,800 e 51000005 = 1
715.000 248.000 725.000 2504450 745.000 | @
887.000 245,770 936.000 245170~ 1046.0003% i .

O'w D O's O 0.

0. O 0. O O. &
150.C00 150.000 0 0. : 0. | &
Dl o., 0. 0T Qe = |
24.000 248, 75.000 246.000 90.000 ’
197.000 248. ooo 228.000 2484400 236.000 i

244,000 248.000 278.000 247.500 284.000
285.C00 246.000 296,000 24 5. 8000 B3 15.000 .
660.C00 251.570 680.000 252.900 770.G00 S
871.600 246.180 2814000 251.000 995.000

Ois 0. O 0. 0.




5 SR Db gt 1 S A T N i

3

o kol oo ok ok %ok b ookt ko ok 3 Rk ok ok kolok ok ok ok Sk ek kR R % o ) Q{Cg}
HEC2 RELEASE CATEC NOV 76 UPDATEC AUGCGCO G

ERRCR CCRR — (01,02 ; 4 5 &
MCCIFICATICN — 50451,52,53

Fhkdd b hk bR rkhdok b dokokdokdkrkokkdokk ko h Rk kor ok R ok kkkAokk S I S BN e ) SR

® & © o @

TL RUN CHAPARRAL CHANNEL AND RT CB - 7 (RO L = -
T2 FLCW RANGE 19COTC 3300 CFS AND LCW FLOW BRICGE RUNS »
T3 Q= 2600 CFS €

J1 ICHECK  INQ  NINV  IDIR STRT ~ METRIC HVINS @ WSEL FQ R LR

AR i e i B0 0 o v

0. 9. L Y 0. 0. 0. 2.0 - - 0. 251.9CC 0.

@

J2 NPROF IPLCT PRFVS XSECV XSECH FN ALLDC I[BW CHNIM ITRACE

8.C00 0. B e . G Oe . O 0e = Os "D, 0. S

e @
6:5

: i b gty fall 3 k-t 3 o - o . i
ri 2
| ®

@

L3

e

@

& 8

e

Masniss.

il 2

. @u
| @ &




-.\:-3:yr‘-(_:‘,'lgé:!-;‘fm-g'_é;_‘m.‘)‘,}i-j-hKS'i':mg% @ T P A Y - ] T A
1
1 @ *PROF 8
e ~ CCKHy= 0,200 CEHV=: .. 0400 it " : e e TR T S T T R
() *SECNC 31250.000 .
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] SECNC DEPTH CWSEL CRIWS WSELK EG HV HL 0LOSS BANK ELEV
. __ QLCB __ @CH QROB ALOB ACH ___ AROB VoL TWA _ LEFT/RIGHT
. ‘ TIME VLOB VCH VROR XNL XNCH XNR WIN ELMIN SSTA
& SLCPE %XLCBL X1.CH XLOBR ITRIAL 10C ICONT CORAR TOPWID ENDST
i ® 3470 ENCROACHMENT STATICNS= 115¢.0 1962.0 TYPE= 1 TARGET= -1156.000
TR _ 31250800 . T<50. 251290 o 0e . 253.90 251,97 . 0,07 . Oa . Qe 248.00 e
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{ 2600. C. 2333. 267. 0~ 1267. 38¢. 2 is 250.00
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1 e TR F - 0.CC0%2Y 43, 43, 43, 2 S S 0 0. 104.57 1267.59
1 &
. ] ol Ry £ *SECND 31423.000 0 o = AR e v s DG adsi . Cwimm o s A e e el e G
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SB XK XKOR COFQ ROLEN BWC TBWP | BAREA sS ELCHU ELCHD
0.90 1.50 3.00 0. 104.50 9.00 311.00 0. 245.10 244.70 &
#SECNC 31503.000
3280 CROSS SECTICN 31503.00 EXTENCED 0.38 FEET S
" PRESSURE FLOW Py er 2 i )
: K
EGPRS EGLWC H3 QWEIR QPR BAREA  TRAPEZOID  ELLC ELTRD e 2330 L Un
AREA
253.50 252.08 0.02 0. 2600. 311. 306. 248.30 254,40 &
3470 ENCRUACHMENT STATICNS= 1134.0 1371.0 TYPE= 1 TARGET=  —1134.000 | @
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31653.00 7.95  253.46 0= 0. 253.54 0.08 0.02 0.00 253.00 €
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SECNG
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244.
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80.
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200
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 450.

46C.
470
480.

490.

500.
51C.
520
530.

sS40 .

G

| | i } i
hielslaliatalsizializisisialskesialsinlxiainisiaislzisislakul=llzlslalalciziainlsliatc el s lslalx s ieinkalnl s iz ke

245,

{

{ |

| R B R
"

Bl b g Bt et et
.

Bl el e i R R B B B R

{

|
i
|
|

246

247.

 248.

STA &
249, 250. 251. T 252. 253«
©
. . o WE i "
i S e R WE e M By it
- - - WE A M " &3
I wE R WE 2 3 .
. - L s R . T WE . M e =
. L . R s WE : Mo S
A L - WE . M
3 IR e . T T T
= LR 3 WE £ M &
I em e LogR - WE - ]
- L R . Wwe - - <  __®
. L R . E o 1 ®
e L R - WE - | e
2 12 z WE g "R 1
" ;i .L WE R | @
’ W K WE R "
i . W.E
% . s WaE R &
e . e WeE .
Z o A WE R e
% % - < WE . @
o Db i o . L. W o !
= ! - - > &
X < 4 . Ly I ‘:
= . - = L " &
e a SN . . L R | "
. 5 G .« M L R, v
. . . M. L R @&
R & st L R ‘
A B M z i WE R A
: = M . L WE R @
e TS R M " L WE R s
o % M . L WE R
" . M " L We R &
R . M P S - R
2 o M - 1 c G i
5 : M ! L e R &
R TN s - M - L__EV R
" - M . L E R \
= . M . L £ R &
o o M = L E R !
3 = M s L T E Ry SN
5 A M % L £ R | &
- . M e e Loy E R
. = M - 1 WE R S
. - M . L WwE [
. . M . I WE R
. 5 M = Pk e TR T 7]
. : ¥ % L WE R { &
N R TR M e L wWE R% i
3 5 M = L WE R N
. : M " L WE R

S




4

ST ARy

G b bl b et

e

315C0.C0

e e e e

= =

W

»@4 < @4

TR A T




A R SR T ".yga
9

A e A E o AP

B B N
@

ok LT B

1
®:|
@

omee

@

@

@

&

@

e!;\!

¥,

© e o

® .©

e @

@ e

I e T T

HEC2 RELEASE CATED NOV 76 UPDATEC AUGCCOC T R R S i
ERRCR CCRR — 01,02 S
MCCIFICATICN — 50,51,52,53 =5 ! & L N
B dddockkF b kdokdy ok p ok ook dokok et ok ok okt ok kb kR kok
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&
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_ *SECNO 31413.000

l
}
{
r

__ *SECNC 31423.000

1
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*PRCF 9

CCrV= 0.200 CERV= 0.400
*SECND 31250.000

3265 CIVICED FLCW

SECNG DEPTH CWSEL
Q QLOB  QOCH
TIME vLeoe VCH
SLOPE XLCEL XLCH

3470 ENCRCACHMENT STATICNS=

31250.00  7.50  251.90
2800. 0. 2518.
0. 0. 2.40

0,000213 0 02 e 0,

__#SECAC 31310.000

347C ENCRCACHMENT STATICNS=

31310.00 T.44 25194
2800. 0, 2512.
0.01 0. 1.98
0.0C0130  60.  60.
*SECNC 31370.000

347C ENCRCACHMENT STATICNS=

31370.00  7.34  251.94
28C0. C. 2765.
0.02 0. 2.23
0.0C0176 B0 60

3470 ENCRCACHMENT STATICNS=

31413.00 7216557251.86
2800. 0. 2800.
0.02 0. 3.74

_ C.0C0489 43,  43.

SECNO CEPTH  CWSEL

Q LB QCH
_TIME  VLOB _ VCH

SLOPE XLCBL ~ XLCH

T 73470 ENCROACHMENT STATICNS=

31423.00 Teld 251.87

2800« = O 2800.
0.02 O 3.74

0.CC0430 10. 10.

SPECIAL BRIDGE

CRIWS WSELK
QROB ALOB
VRCR XNL
XLOBR ITRIAL
115¢.0 1962.0
O 251.90
282. 0.
0.27 0.035
SN0, , c
116C0.0 1595.0
L0 05
288. 0.
0.74 0.035
60, 2
1163.0 1493.0
,,,,, 0. .
35. 0
0.55 0.035
6C. 2
1163.0 1300.0
0w 0s
Ce O.s
C. 0.035
_43. 2
CRIWS WSELK
QrROB ALOB
__VROB XNL
XLOER ITRIAL
TT1124.0 1371.0
C. 0.
C. O
0 €.035
10 0

EG
ACH
XNCH
Iocc

TYPE=

251.98

1651.
0.030
20

TYPE=
252.00
1268,
C.030

E6

ACH

XNCH

IDC

e

252.09
749.

0.030

¢

TARGET

TARGET

__ 0.  104.57 1267.59

HL 0LOSS  BANK ELEV
VCL  TWA  LEFT/RIGHT
WIN ELMIN SSTA
CCRAR TCPWID ENDST
= -1156.000
0. 0. 248.00
e 0L L SOLRa 06D (D05
0. 244.40 1156.00
0. 434,50 1692.20

TARGET= ~1160.000

0.1 0.01. 250.00

2. 1.  250.00

0.030 244.50 116C.00

_Os 48127 1577.27
RGET=  -1163.000
0.0l 0.0l 249.40
4. e 250.00

0.C30 244.60 1163.00

o O 1826003901423 39 v

= -1163.000
0.01 . 0.06.F 253,00
5. 1. 100000.00

0.029 244.70 1163.01

HL 0L0OSS  BANK ELEV
VoL TWA  LEFT/RIGHT
WTN ELMIN SSTA
_CORART ™ TOPWID ENDST
TARGET=  -1134.000
0.00 0.00 253.00
5. 1e 253.00

F0.029 . 244.7011563.00 -

0. 104.50 1267.50
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0.90

AKUR
1.50

CUrFW
3.00

RKULEN
C.

*¥SECNC 31503.000

328C CRCSS SECTICN 31503.00 EXTENCED

PRESSURE FLOW

EGPRS  EGLWC H3 QWEIR
253.76 252.11 0.02 0.
3470 ENCRCACHMENT STATIONS= 1134.0
31503.00 L B.93 253463 0.
2800. 0. 2769. 3 1
0.03 0. 2.85 0.69
0.000159 80.  80. 80.

*SECNC 315534000

3265 CIVICED FLCW

3280 CROSS SECTION 31553.00 EXTENDED

_ 3470 ENCRCACFMENT STATIONS=  1160.0
31553.00 8.45  253.69 0.
2800. 0. 2800. G
0.03 0.  2.34 0.
€.0C0188 50. 50. 5C.

#SECNC 31653.000

3265 DIVICED FLCW

3280 CRCSS SECTICGN 31653.00 EXTENDED

3470 ENCRCACHMENT STATIONS=  960.0
31653.00 8.20 253.71 0.
2800. 0. 286C. ____ Ca
0.05 0. 2.39 0.
0.CC0205 100. 100. 100.

|
|

*SECNC 31750.000

3280 CROSS SECTICN  31750.00 EXTENCED

_ 3470 ENCRCACKMENT STATIONS=  887.0

31750.00 7.95  253.72 0.
2800. 0. 28C0. Ce
0486 Bs P41 . B
0.0C0194 7% 97. 97.

*SECNC 319C0.000
3280 CROSS SECTION 319C0.00 EXTENDED

SECNC CEPTH CWSEL CRIKS
Q cLCs QCH QROB
TIME VLEB S eV CH: & VRCE
SLOPE XLGBL XLCH XLGBR

BWC BHP EAREA sS ELCHU ELCHD o
1C4.5C 9.00 311.00 0. 245.10 244.70
0.63 FEET
CPR BAREA  TRAPEZCID ELLC ELTRD 2 i itk -
AREA
2800. 311. 306. 248 .30 254.40
1371.0 TYPE= 1 TARGET=  =-1134.000
0« 253.76 0.12 Sl w650y 2 e by 253,005 : o
0. 972. 45. T 2 253.00
0.020 0.020 0.020 0.026  244.70 1134.00
2 0 6 0.  237.00 1371.00 = L S eslelot's
2.69 FEET B . - B B e e
1327.0 TYPE= 1. TARGET= ' =1160.000 . . e !
- 253.77 0.0¢8 0.01 0.0l  253.00
0. 1197. U. 8. 2. 100000.00
0.035 0.030 0.035  0.027  245.24 1160.00 .t
Z 0 c 0. 165.00 1327.00 oo e
2.71 FEET R T 7 7 T )
1130.0 TYPE= 1 TARGET=  —960.000 . .
0. 253.80 0.09 0.02 0.00  253.00
0. 1172« 6. 1l. 2. 100000.00 s hes. — L)
0.035 0.030 0.035 0.028  245.51 960.00
2 0 0 0. 168.00 1130.00
2.72 FEET I T L i e o~ R
_1060.0 TYPE= = 1 TARGET=  -887.000 iR B0 e Ao
0. 253.82 0.09 0.02 0.00 253.00
0. 1162. 0. l4. 3. 100000.00
0.035 0,030 0.035  0.028  245.77  887.00 S b -
2 0 C 0. 173.00 1060.00
2.76 FEET
WSELKZ . EG. "= AV ~HL % O0LDSS  BANK ELEV R R e
ALOB ACH ARCB VCL TWA  LEFT/RIGHT
XNL XNCH XNR WING v ELMIN Gae i SSTAY ideas e e 7%
ITRIAL 1oC CONT CORAR TOPWID ENDST
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28C0. C. 28C0a Ce Oe 1198. 0. 18. 3. 100060.00
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PRCFILE FOR STREAM 00 CFS

ELEVATICN-FT 244, 245, 246. DT 248. 249. 250. 251. 252. 253. PR
SECNC  CUMCIS—FT &
_31250.00 Q.
10

20.

30.

40.

%l 50.
&

e . S L e % Bl . __WE M !

1 3 . s o L " . R WE R T R

R WE . M : &
WE i e B 7* = e

W
®
@, PLCTTED PCINTS (BY PRIORITY)-E—ENERGY,W—WATER SURFACE,I-INVERTC~CRITICAL WaS.sL—LEFT BANK,R-RIGHT BANK,;-%-LGHER END STA &
o
o

.

&

.

)
-
®
N

L]
.
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3
13
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\ | i i
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®
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.
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| Sy - B & - Srataies bR B - WEs e i oy M
100. 1 » & s “ - L R WE : M
@ 100 I - - . » : L 3 o WE . M )
' 31370.00 _ 120. L AT A N R s L R . WE - -
13050 1 " - » & - el . WE i M R e
@ 140.  C 1 . : . i % . oL WE : M R ®&
i o . % I50w G T o SEE . el e . Web -, oo s M Rt iy o]
160. C I . . . . . . W.F L .M
@ 31413.00 176 € 1 s . . s . . s W.E L &
' =31423,00 980« € 0 1 & . s N T . - i L "
TS0 it T ot X 2 = 2 . i e b e L iene | ah e
4 200.« 515G Teims 5 : A . i B SUWE L % o
g i C210e 6 L S - N e : = WoEr ol 5
- 220. C I . . “ " . . . a W EL . Ty
o 230. C 1 . . . . p : : ’ WE s &
o 2408. € o e S S S " s : L We.
B 250. % C 1 T & = % 3 = L "W E .
@ 31503.,00 260. C I < 5 S 2 Y A 5 5 L WE &
| ek | aied e o St PTOS NG T . : CE e T e . . N
280. C Ta . . . s " g .M ;
290. C I " . o % . - M. &
ST o . B 300 > -cﬁ. R ."I__ - S - _ ‘_h N - - - M A —
31553.00 7 310s - C T 7, : 2 N 5 M i
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APPENDIX B

Left Channel Computations
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@ \L~ >
7****iti:'ri*tr:*t**k*ik*t**t****t**t**tttﬁ*t**x****i e

= HEC2 RELEASE DATED NOV 76 UPDATED AUGO00O i

& ERROR CORR - 01,02 5 om A o of =

. _MODIFICATION - 50,51,52,53 ‘ Lvv 73
i***:‘r*ﬁ*t**i***i***tt*ﬁttt*tit****i*ttttt*kt*****t

@ i
‘___T1 RUN CHAPARRAL LT OB i

T2 FLOW RANGE 23200 TO 27200 CFS "

@ T3 RUN NO. 1 Q=23200 O

@ J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ -

. &
S 2w 0s . 0e O O. . 240 0. 251.900 O. B Y L

& J2 NPROF IPLOTY PRFVS XSECV XSECH EN ALLDC 18W CHNIM ITRACE | @
6 1.000 0. O« 0. 0. 05 0. B 0s 0.

& o)
P NC_0.035  0.035_ 0,030 Q.200 0400 .. O B DR | TR 0, L

e T 14,000 23200.000 23800.000 24200.000 24600.000 25000.,000 25400.000 25800.000 26000.000 26200.000 ;

S QT 26400.000 26600.000 26800.000 27000.000 27200.000 0. s Da 03 Qe i ,%

@ X1 31250.000 27.000  1156.000 1326.000 Je 0. 0. 0. 0. 0. i &
: X3 0. 0. O B B 0. _1156.000 o SN« "NEINTE M. . M s el

GR 252.000 0. 252.000 55.000 250.000 146.000 248,000 204.000 246.000 211.000 : [;/‘+i

& GR 244.000 219.000 244.000 291.000 246,000 308.000 ~. 248,000 325.000 248.000 403,000 =gt &

7GR 246,000 462,000° " 244.000. - 479.000 __ 244.000 " 844.000 246.000 _ 851.000 __ 248.000 911,000 o)
GR 248,000 1156.000 244,400 1176.000 244 .400 1286.000 250.000 1306.000 252,000 1326.000

& GR 252.000 1426.000 250.000 1440.000 250.000 1576.000 251.500 1609.000 252.000 1713.000 &
“# _GR _252.000  1858.000 _  253.000  1962.0G60 Q. Q. 0= O - O.__ Os. - S

e @
) X1 31310.000 24,000 1160.000 - 21350.,000 -+ 60.000 7% 60.000 60,000 WERIS: O EREn 0, Tt fy et e oW e e T
¢ X3 Da ' 0. 0. 0. 0. 1160.000 O 0 0. 0.

& GR 252.900 (o o 252.000 70.000 250.000 110.000 249.100 203.000 250.000 330.000 &

_ GR 253,000  380.000 __ 250.000 _ 440.000 248,000 _ 535.000 246,000 = 620.000 244,000 640,000
GR 264,000 790.000 246,000 825.000 248.000 915.000 250.000 $75.000 249.000 1045.000
5] GR 249.400 1110.000 250.000 1160.000 244,500 1135.000 244,500 1322.000 250.000 1350.000 @
L __GR  249.500_ _ 1405.000 _ 250.000 _ 1488.000 _ 252.000  1580.000 254,000  1595.000 0.3 ;PR T g ]

O &
a X1 31370.000 ~23.000 1163.000 1358.000 60,000  60.000 _60.000 0. C. 0. '
BIEST ¥R LA, Be s o me 0a 0= 0. T 0. 1163.000 0. 0. 0. G 1

! GR 253,000 0. 251.300 65.000 251.300 85.000 250.000 116,000 2469.600 241,000

_ GR 250.000 ... 316.000 252,500 = 373.000 . 253,700 .=. 431,000 24970 ve . 4762000 250,400 - 538,000 AR ke
GR 24%.000 571.000 247,800 608.000 243.000 721.000 246.800 818.000 248,000 1023.000

7] GR 249.000 1075.000 269,400 1106.000 49,400 1163.000 249.000 1183.000 244,600 1203.000
" GR__ 244.600 _ 1338,000 250,000  1358.000  254.000 __ 1493.000 0. 0. 0. Oy
5| .

@

X1 31413.000  27.000 _1163.000  1300.000 43,000 43,000 63,000, NdEEL G O 0.t (0, e L
1T X3 0. 0. 0. 0. 0. 1163.000 0 0. C. 0.

(] GR 251.500 0. 249.100 100.000 250.000 210.000 253.000 234,000 252.000 255,000
® _GR __ 249.700  369.000  250.400  431.000 __ 250.000 470.000 248,000 _ 480.000 247.800__ _ 506.000
5 GR 248.000 572.000 260.000 572.100 260.000 642.000 247,500 642,100 246.800 729.000

S| GR 248,000 936,000 248.000 962.000 247.400 998.000 248,500 1045.000 249,000 1090.000
| __GR -~ 249,000 - 1133,000 ~--253.000 - 1134.000 253.000  1163.000 244,700 © - 1163.1000: .55 244,700 1267500k o . =i

@’ GR 253.000 1267.600 253.000 1300.000 0. O« Oe 0. 0. Os
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AR R e o RS il - . @ g
! X1 31423.000 20.000 1134.000 1300.000 10.000 10.000 10.000 0. D 0.
{ ® X3 0. 0. 0. 0. 0. 1134.000 0. 0. 0. 0. e
1 GR 251500 ., 0 250,230 100.000 249.800 200,000 249,000 300.000_  248.670 400, -
{ GR 248.300 500.000 248.030 600.000 247.880 700.000 247,600 800.000 247.830 $00. .
' B GR 243,360 1000.000 249,000 1098.000 249,200 1133.,000 253.000 1134.000 253.000 1163, &
| _GR__ 244,700 1163.000  244.700  1267.500 253.000  1267.500 253.000 1300.000 11253,000 ¢ 1371, e e '
! NC 0.020 0.020 0.020 0. 04 0. 0. 0. 0. 0. i
o -
i X1 31503.000 0. 1134.000 1300.000 80.000 30.000 80.000 0. 0. 0. '
i © X3 0. 0. 0. 0. 0. 1134.000 0. 0. 0. 0. S
i . NE- .. D035 0.035 . 55+l 0,030 0. 0. b O 0. NECRISNN ) e T N et g cBoe
P9 e |
é X1 31553.000  56.000  1160.000  1327.000 50.000  50.000 ~50.000 ) Y R | P
8\ X3 0. 0 0. 0. 0. 1160.000 0 0. 0. 0 i
1.8 GR 250.000 0. 250.000 135.000 249.800 162.000 249.800 210.000 249,100 260,000 ® |
1 __GR __ 248.600_ _ 310.000 __ '270.000 _ 310.000 270.000 318.000 247.300 318,000 "+ 249,000 2% 364,000 . {
! GR 248.700 414,000 248.000 461.000 247,600 496.000 247.100 496.000 244,900 512,000 X
i B GR 247.000 $66.000 246.900 575.000 270.000 575.000 270.000 583,000 246.900 583 ,00( &
_GR__ 247.400  613.000 247.800 664,000 247,300 _ 677.000 270,000 677.000____ 270.000 __ 681.000 ;
i, " GR 247,800 681.000 247.800 696.000 245.050 727.000 247.200 747.000 247.100 763.000 bo &
i ® GR 270.000 763.000 270.000 767.000 247.100 767.000 247,200 813.000 247.000 865,000 | @ )
q GR 247.000 875,000 __ 270.000 __ 875.000 270,000  879.000 247.100 879000, T 247,200 855915, 000 =55~ v :
i GR  247.400 965.000 247.500 976.000 270.000 976.000 270,000 980.000 247,500 980,000
{ @ 6R 247.900 1000.000 248.970 1020.000 250.250 1110.000 253.000 1160.000 245.240 1193,000 &
i GR__ 245.240  1215.000  270.000  1215.000  270.000  1217.000 245.240  1217.000_ 245,240  1303.000 -
j TGR 251.000 1327.000 0. 0. 0. 0. 0. Ds 0. 0. _
j @ « ® |
4 X1 31653.000 34.000 960,000  1130.000 100.000 100.000 100.000 0. 0. 0. £
| @ X3 0. 0. 0. 0. 0. 960.000 0. 0. 0. 0. e
¢ _ GR__252.000 0. 252,000  20.000 250.000 38,000 250.000 _ 88,000 248.000 _ 197.000 o
GR 247,500 218.000 270.000 218.000 270.000 224.000 "247.500 224.000 245,800 282.000 i
{ & GR 245.800 397.000 246.000 413.000 266,500 510.000 270.000 510.000 270.000 518.000 &
] ___GR__ 246,500 _ 518.000 _ 247.000 _ 627,000 _ 270.000 ___ 627.000 J 270:000°% 1+ 631.000%5:5 247,000 $31.600 s alerll A ;
: GR 247.5C0 697.000 248.000 710.000 249,000 790.000 249.720 810.000 251.160 900.000
1D GR 251.160 910.000 253.000 960.000 245.510 1000.000 245.510 1020.000 270.000 1020.000 @& |
; ___GR_ 270.000  1022.000 _ 245.510  1022.000 _  245.510 _ 1110.030 251,000 _1%130.000 . _©. oy i
| ® @
i » X1 31750.000 21.000  8387.000  1060.000 97.000  97.000 7. 97,000 TR B GO R O o o
! X3 0. 0. 0. 0. 0. 887.000 0. 0. 0. 0.
y @ GR 254.000 0. 252.000 20.000 250.000 35.000 248.000 121.600 246,000 140.0C0 ®
-j t GR _ 245.800 152,000  245.800 430,000 246,000  450.000 246,000  500.000 245.800  si0.000
§ =GR 245.800 630.000 246.000 690.000 248.000 715.000 248.000 725,000 250.450 745,000 T
I GR 252.000 835.000 252.000 845.000 253.000 887.000 245.770 $346.000 245,770 1044.000 @ :
' GR.__~ .251,000. _1060,000 Sk 0. o 203 0, a0 D el 0. AN ey SRV Qs e il UGEEEST L T S !
- 1 NC 0.030 0. 0. 0. 0. O 0 0. 0. 0.
! @ &
“f X1 31900.000 30.000 801.000 995.000 150.000 150.000 150,000 0. 0. 0. |3
5 ® x3 0. 0. 0 04 0. 801.000 0. c. 0« 0. | @
| GR 254,500 _ c. L 7254,000 0% 5.000. . 250.000 "0 24,000 __ ' 248,000 'i%. . 75,000 07 246,000 080 90,000 0 LAY :
i GR 245.800 110.000 245,800 188.000 246.000 197.000 248.000 228.000 248.400 236.000
| @ GR 270.000 236.000 270.000 244.000 248.400 244,000 248.000 278.000 247.500 284.000
; ‘' GR__ 270,000 __ 284,000 __ 270.000 289,000 247,000 ___ 289.000 246,000 296,000 245,800 315,000 T S
] GR 245.800 635.000 246.000 640.000 246.000 660.000 251.570 680,000 252.900 770.000
& GR 252.900 780.000 253.000 801.000 246.180 871.000 246,180 981.000 251.000 995,000 &
5 EJ 0 0. g 0 PR Ll s Tl . | P 0. I ¢ R P ) P 0. s ) || e A
) @ b
| e sy M ey f o
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HEC2 RELEASE DATED NOV 76 UPDATED AUGOO0O0O . ey
ERROR CORR - (01,02 (=
MODIFICATION = 50,51,52,53%

!tttt.tttt*t.tik*t*i*iiitt*t**t***i’**tti*t**t**‘*ik

-
-

RUN CHAPARRAL LT 08B i
FLOW RANGE 23200 TO 27200 CFS )
RUN NO. 14 Q@=27200 2]

L

-t f

w N

J1 ICHECK INQ NINV  IDIR STRT METRIC HVINS Q WSEL  fa

© © 6 ® © © o e e © ©

0. 15. 0. 0. 0. P 2.0 0. 251.900 0.

ECHISSN

JZ2 NPROF IPLOT PRFVS XSECV XSECH N ALLDC iBW CHNIM ITRACE ]

15.000 0. 0. 0. O 0. 0.

]
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25
4 i ; T
| )
]
| R =
{ s,
L‘ ‘\».A\
} 25
i @
i = = = e S — - — - i —_— =he e P
2
4 2,
1 L
s} £
<)

&

]

&

R

oL oy

P S S ia L ikt e

@ © ¢ e o © e © 6.

4
i

T ? ko £ o sl ot B S R " B SR bk ey YIEYE SR SR faige g it P ? PARTRISPTR, = phioas Sl it kot o St L x B A o A T P £ S P T Y T T




L R A N s B S irioth,

o

PR =5

DA

o A E it b S G 3  3m

A A

SRS SRG 5

€

@ © &

€&

&

©

W a
& *PROF 14
" CCHV=  0.200 CEHV=  0.400 o - o R
® xSECNO 31250,000
. SECNO DEPTH CWSEL CRIWS WSELK  ES Y, HL 0LOSS  BANK ELEV i £ B, - et .
- a QLOB QcH QROB ALOSB ACH AROB VoL TWA  LEFT/RIGHT
&) TIME VLOB VCH VROB XNL XN CH XNR WTN ELMIN SSTA
' SLOPE  XLOBL ___ XLCH __ XLOBR __ ITRIAL_ IDC ICONT CORAR TOPWID ENDS T et s
@
i 3470 ENCROACHMENT STATIONS= 0.0 1156.0 TYPE= 1 TARGET= 1155.999 e M
0 31250.00 7.90  251.90 0= 251.90  252.22 0.32 Dis 0. 100000.00
@ 27200.  27200. 0. 0. 6001. 0. 0. 0. 0. 100000.00
. 0. 4,53 0. 0. 0,035 0.030 0.035 0. 244.00 $59.55 N
! 0.000982 0. 0. 0. 0 0 0 0. 1096.45 1156.00
@
¢ «SECNO 31310.000 O I 1 -
@
' 3265 DIVIDED FLOW i ) i e B - S TR PP G
& 3301 HV CHANGED MORE THAN HVINS
T 3470 ENCROACHMENT STATIONS= 0.0  1160.0 TYPE= 1 TARGET= 1159.999 o 3
& 31310.00 7.70  251.70 0. 0. 252.52 0.82 0.10 0.20100000.0G0
27200. 27200. 0. 0. 3739, 0. 0. e 1. 100000.00 S Tl
' 0.00 727 0. 0. 0.035 0.030 0.035 0.030  244.00 75.93
(7 0.003709 60. 60. 40. 2 0 0 0. 1036.52 1160.00
S *SECNO 31370.000
‘ T 3265 DIVIDED FLOW g A R LR ER5 E o LA 2 e
@
3301 HV CHANGED MORE THAN HVINS N P e et LR e e e T %
@ 3470 ENCROACHMENT STATIONS= 0.0 1163.0 TYPE= 1 TARGET= 1162.999
 31370.00 4.93  251.73 0. 0.  253.06  1.33  0.33 0.20100000,00 B - .
; 27200.  27200. 0. 0. 2942. Dia 0. il 3. 100000.00
@ 0.00 9.24 0. 0. 0.035 0.030 0.035 0.030  246.80 48.39
' 0.009334 60. S0 S Lt 80 4 0 v 0 0. 101720811 63,00 552 s it
o
_ *SECNO 31413.000 S - - B - - B -
@ 3265 DIVIDED FLOW
@- " 3301 HV CHANGED MORE THAN HVINS ) - o B
3470 ENCROACHMENT STATIONS= 0.0  1163.0 TYPE= 1 TARGET= 1162.999 , e e
31413,00 5.91 252471 0. 0. 253.42 - - Da71 0.24 0.12100000.00
1 O 27200.  27200. 0. 0. 4032. 0. 0. 15. 4. 100000.00
o n Ds0F = ' 6ie 050, s ! Ol b feon O~ 32 = im0 035 0.030 0.035  0.029 246.80  0.00 s sy o
- 0.003652 435 43, 43, 5 0 0 0. 1055.64 1133.93
L
. ‘T %SECNO 31423.000 e IR W T 2 T o % =
| @ 3280 CROSS SECTION 31423.00 EXTENDED 0.00 FEET
SECNO DEPTH CWSEL  CRIWS TWSELXK EG HY HL 0LOSS BANK ELEV - R -
D Q aLoB acH QROB ALOB ACH AROB VoL TWA  LEFT/RIGHT
TIME VLOB VCH VROS X NL AN CH XN R _HTN ELMIN SIS ; .

i A (bt ot Fo " o 6 i O AP
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A A AN s il S S

PRSI SSIN e S

AR S i

£ s el A

Al s L o S S A e T e

@

@

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST
®
T 3470 ENCROACHMENT STATIONS= 0.0 1134.0 TYPE= 1 TARGET= 1133.999 S e
2 31423.00 5,40 253.00 0. 0. 253,49 0.49 0.03 0.04100000.00
27200. 27200. 0. 0. 4839, 0. 0. 16. 4. 100000.00 T - = T
‘ 0.01 5.62 0. 0. 0.035 ' 0.030 0.035 0.029% 247,60 0.00
& 0.002397 10. 10. 10. 3 0 0 0. 1134.60 1134.00
& *SECNO 31503.000
3280 CROSS SECTION 31503.00 EXTENDED 0,13 FEET s ik
b
3470 ENCROACHMENT STATIONS= 0.0  1134.0 TYPE= 1 TARGET= 1133.999 o i L S . BT -
3 31503.00 553 253.13 0. 0. 253.60 0.46 0.10 0.01100000.00
&: 27200. 27200, 0. 0. 4986, 0. 0 25, 6. 100000.00
sl 0.0 =i, " SakS g TR0, e s, ~0.020 0.020  0.020 0.026 247.60 0.00:.%55 i oa
: 0.000711 80, 80. 80. 2 0 0 0. 1134.,00 1134.00
®
*SECNO 31553.000 R S O e 3 3 N ) S A R S e
D
g 3265 DIVIDED FLOW ; s Sl _ j RO ey P s S RTINS S e
: i 3280 CROSS SECTION 31553.00 EXTENDED 2.27 FEET .
| ®
d 3470 ENCROACHMENT STATIONS= 0,0 1160.0 TYPE= 1 TARGET= 1159.999 R E T e R R e
i ® 31553.00 8.22 25327 0. 0. 253.66 0.39 0.05 0.01100000.00
27200. 27200, — o 7y Be 85 Do 555634l - TS ¢ 31. 8. 100000.00. i & iy
0.01 5<01 s 0. 0.035 0.030 0.035 0.027 245.05 0.00 i
@ 0.001714 50. 50. 50. 4 0 0 0= 1128.00 1160.00
'S *SECNO 314653.000
3 3265 DIVIDED FLOW ) IR I T ) e - e » 7 B e N
& 3280 CROSS SECTION 31653.00 EXTENDED 2.39 FEET
@ 3470 ENCROACHMENT STATIONS= 0.0 960.0 TYPE= 1 TARGET= 959,999
’ 31653.00 7.59 253.395 " D 0 253.87 0.47 0.17 0.03100000.00 i y g
27200. 27200. 0. 0. 4940. 0. 0. 43, 10. 100000.00
® 0.02 5«51 0. 0. 0.035 0.030 0.035 0.028 245.80 0.00
= 0,001698 100,  100. 100, 2 0 0 . D 942.00 960.00 -
‘ *SECNO 31750.000 R e ‘ bz e i P e SR
3280 CROSS SECTION 31750.00 EXTENDED 2.62 FEET
@ -
3470 ENCROACHMENT STATIONS= 0,0  887.0 TYPE= 1 TARGET= 886.999 P % = )
] 31750.00 782 253.62 0. 0. 254,01 0.39 0.13 0.02100000.00 &
; 27200. 27200. Qe RN Do e 5458, 050 04 107 ¥i s 12. 100000.00_ &
0.02 4.99 0. i 0.035 0.030 0.035 0.0238 245.80 3.77
D 0.001032 97. 97. 97. 2 0 0 0. 883.23 887.00
73] *SECNO 31900.000
3265 DIVIDED FLOW B e
L@ 3280 CROSS SECTION 31930.00 EXTENDED 2.71 FEET




Yoy K AR RIS AT S

Y

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 0LOSS BANK ELEV
Q QL OB QCH QROB ALOB ACH AROB VoL TWA LEFT/RIGHT
TIME _viLOB VCH ____VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XL OBR ITRIAL IDC ICONT CORAR TOPWID ENDST - .|

\

W

@

@

3470 ENCROACHMENT STATIONS= 0.0 801.0 TyPE= 1 TARGET= 800.999

5] 31900.00 7.91 253,71 0. 0 254,20 0.48 0.15 0.04100000.00
O

L6

@

 27200. _ 27200. 0. 0. _ 4873. 0 0. 72. 15. 100000.00

0.03 5.58 0. 0. 0.030 0.030 0.035 0.028 245,80 6.37
0.000946 1504 150. 150. 2 4] 0 0. 781463 801.00

it e R N B S s

) A NI b e 1 s AL AN F SR L4 2

T TR

e B : B
Lo T ISR ot vl s o9 7
S R . R ER -
: R SIS R L . e SEEE

4

S e
|

{ @ g
@ﬁi SOOI L. S S S
i 5?9 3 — e e B O R
; gw SRR VUSRS e =
i




A

e e €

PROFILE FOR STREAM 0. 14 @=27200

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

&

S —

ELEVATION-FT  244. 245, 246. 247, 2484 249, 250. 251. 252. 253,
D SECNO  CUMDIS—-FT &
y ¢ 31250,00 0. I I T - . . . = .  We E__ M L . )
g ; 10 -1 = 5 ¥ : a . By We E M L
1 ®: 20, 1 : n . . . . . W . iohE . M 1 @
: R o 030w 1 T S ey - . . - = ot TE R L N | M B AT
! 40. I s s . . . . - Wo. E R MooL
| © 50. 1 . " . . . . . W E i MoL @
; __31310.00  60. I M L. . e . a . . W Ee e A N 1S s
3 ; 70 ¢ I s E s e A : : W £ g L
i © 80. ¢ 1 . g ¢ : . . W E L ©
: L o poct. OO, € - s R oL 1 - iy . . o S TR Y R = L (R L g RS L IR e
, 100. ¢ s T g . P . 3 W E. L
O 110. € s I - - o < - W, E L
s 31370.00 _ 120. _C . L I . . . " . Ne o GE Wi, v, = Ly
130. ¢ . 5 I < s . . . W .E ML
{ D 1405 € . % 1. - . . s - W <« E M L
; ae ik Wole €S- oS iowh N T TR T Y sl e ol : . L T T R ] T e S T o S
%* 160, ¢ p . I . % : z B . W .M E L
@ 31413.00 170« € . = T s = s = e . W oM E L
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HEC2 RELEASE DATED NOV 76 UPDATED AUGO0O0O
@ ERROR CORR - 01,02
MODIFICATION - 50+s51,52,53%
ok kh ok ok K ek Aok ok ok ok ke ok kA ok ko ke ok ok ok ok ek Rk ke kR ok ko ok Al ok ok ok ok kWA
®
T1 RUN CHAPARRAL LT OB
T2 FLOW RANGE 27300 TO 28100 CFS
T3 RUN NO. 1 Q@=28100 CFS
"J1 ICHECK ING NINV  IDIR STRT METRIC
@
: 0. 2. 0. 0. O. 0.
D J2 NPROF IPLOT PRFVS XSECV XSECH FN
71,000 Py - 0. 0. 0. 0.
NC 0.035 0.035 0.030 0.200 0.400
oY - 9.000 28100.000 28000.000  27900.000 27800.000
&
X1 7 31250.000 T27.000  1156.00C 1326.000. 0.
& X3 0. 0. 0. 0. 0.
GR 252.000 04 252.000 55,000 250.000
GR 244,000 219.000 244,000 291,000 246.000
S GR 246,000 462,000 244.000 479.000 244,000
GR 248,000 1156.000 244,400 1176.000 244,400
T GR 252.000  1426.000  250.000  1440.000 250,000
@ GR 252.000 1858.000 253,000 1962.000 0.
) X1 31310.000 24,000 1160.000 1350.000 50,000
X3 0. 0. 0. 0 i
TTTGR T 252.900 0. TT252.000 70,000 250,000
) GR 253.000 330,000 250.000 440.000 248,000
GR 244,000 790.000 246,000 825.000 248.000
] GR 269,400 1110.000 ~ 250.000 " 1160.000 244,500
) GR 249,500 1405.000 250,000 1488,.000 252.000
&) X1 31370.000 23.000 1163,000 1358.000 60.000
X3 0. 0. . 0. 0.
GR 253,000 Da =251 300 s 8 5.000 251 300 5y
) GR 250.000 316.000 252.500 373.000 253.700
GR 248,000 571.000 247.800 608.000 24%.000
GR 249,000 1075.000 249,400  1106.000 249,400
& GR 244,600 1338.000 250.000 1358.000 254,000
) X1 31413,000 27.000 1163.000 1300.000 43,000
X3 0. 0. 0. 0is 0. "ok
GR 251.500 0. T 249,100 100.000 250.000
© GR 249.700 369.000 250.400 431,000 250.000
GR 248,000 572,000 260.000 572.100 260,000
TGR 248,000 936.000 248,000  962.000 247.400
& GR 249,000 1133.000 253,000 1134.000 253.000
GR 253.000 1267.600 253,000  1300.000 0.
® X1 31423.000 20.000 1134.000 1300.000
i g i R R S s o o o &

O.
27700.000

0.
1156.000
146,000
308.000
844.000
1286.000
1576.000

0.

60.000
1160.000
110.000
535.000
915.000
1185.000
1530.000

60.000
1163.000
85.000
431.000
721.000
1163,000
1493.000

43,000
1163.000
210,000
470.000
642.000
998.000
1163.000
0.

/ i
,/
LEFT Q13 - e
Va) .
T Iy ¢
o MEFA[B00 fo 2%100cH
Q NSE'li_ FQ . o
0. 251.900 0. i e
IBW CHNIM ITRACE
- O 0. 0. Er o )
) Qs o Be o By Qs e i 3
27600.000 27500.000 27400,000 27300.,000
- Bz - O 0. 0. SRR o
04 0. 0. 3
248.000 204,000 246,000  211.000
248,000 325.000 248.000 ¢03.000
246,000 851.000 248,000 911.000
. 250.000 2 1306.000 252, 000 EEE1326,000 405 ag'os
2514500 1609.000 252.000 1713%5..000
0. 0. D i
60,000 0 0. 0.
s D Cimen s Der sy O Ngbdene 0, o g & i
249,100 203,000 250.000 330,000
246,000 620.000 244,000 640.000
__250.000 975,000 249,000  1045.000
244 .500 1322000 250.000 1350.000
254.000 1595.000 G 0.
60.000 0s Oe 0.
O 0. Ou ] 0. b 2 Y
250.0007 116,000 249,600+ 241,000
249,700 476.000 250.400 538.000
g¥246.800_u__781B.QOO_~‘_“243.OOO~_“»1023.OOO_M " Yl
249,000 1183.000 244,600 1203.000
5 O O 0.
43,000 0% 0. B«
2ete Bs S 206 G 0s it Da iy I =
253,000 234 .000 252.000 255.000
248,000 480,000 247.800 506.000
247,500  642.100 = 246,800 729.000_ "
248,500 1045.000 246,000 1090.000
244,700 11633100 244,700 1267 .500
Dy WA Dl 0. 0. AN i
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X3 0. 0. 0. 0. - 0. 1134.000 0. 0. c. 0.
o GR 251.500 0. 250.230 100.000 249,800 200,000 249,000 300.000 248,670 400.000 @
. GR 248,300 500.000 248,030 600.000 2647.880 700.000 247.600 800.000 247.830 900.000
5 GR ~ 248.360 1000.000 249,000 1098.000 249,200 1133.000 253.000 1134.000  253.000  1163.000 "“
) GR 244,700 1163.000 244,700 1267.500 253.000 1267.500 253.000 1300.000 253.000 1371.000 &
NC 0.020 0.020 0.020 0. 0. 0. 0 O, B Oe . "B e
| ® - @
i X1 31503.000 0. 1134.000 1300.000 80.000 80.000 80.000 N B R = a
X3 0. 0. s 0. 0. 0. 1134.000 C. 0. 0. 0s
i ® NC 0.035 0.035 0.030 0. 0. 0. 0% 0. 0. 0, &
4 , ol Bl o SN, . SR e ML R |
I X1 31553.000 56.000 1160.000 1327.000 50.000 50.000 50.000 0. 0. 0. &
E X3 0. 0. 0. 0. 0. 1160.000 0. I O S e Wl
4 GR  250.000 0. ~250.000 135,000 249,800 1462.000 249,800 210,000 249.100 260.000
1 O GR 248,600 310.000 270.000 310.000 270.000 318.000 247,300 318.000 249,000 364,000 &
: GR 248.700 414,000 248.000 461.000 247,600 496.000 247.100 496.000 246.900 512.000 SR
3 ; GR 247,000  566.000  246.900  S75.000 270.000 ~ 575.000 ©270.000 583,000  246.900 583,000
i@ GR 247.400 613,000 247,800 664.000 247,800 677.000 270.000 677.000 270.000 681.000 05)
3 GR 247,300 681,000  247.800 696,000 2645.050 727,000 247.200 747,000 247,100 __ 7#3,000
3 TTGR 270.000 763.000 270.000 767.000 267,100 767.000 247,200 813.000 247.000 865,000
| ® GR 247,000 875.000 270.000 875.000 270.000 379.000 247,100 879.000 247,200 915.000 &
| GR 247.400 965.000 247.500 976¢.000 270.000 976.000 270.000 980.000 247,500 980.000
GR 247.900 1000.000 ~— 248.970 T1020.000 250.250  1110.000 T 253.000  1160.000 245,240  1193.000
i ® GR 245,240 1215.000 270.000 - 1215.000° 270.000 1217,000 245,240 1217.000 245,240 1303.000 )
: GR 251.000 1327.000 0. 0. 0. 0. 0o 0. __Ds D "l
| © : : e
4 X1 31653.000 34.000 960.000 1130.0C0 100.000 100,000 100.000 0. Ds 0. . -
! %3 0. - 0. T 0. = O ) O T 960,000 ' 0. 0w s 0. SR T e
) GR 252.000 0. 252.000 20.000 250,000 38.000 250.000 88.000 248,000 197.000 &
GR 247,500 218.000 270.000 218.000 270.000 224,000 247.500  224.000 245,800  282.0CC S I L
GR  245.800 397.000 246.000  413.000 246,500 510,000  270.000  510.000 270.000 $18.000
® GR 246.500 518.000 247,000 627.000 270.000 627.0090 . 270,000 631.000 247.000 631.000 &
‘ GR 247.500 697.000 248,000 710.000 249,000 790.000 249,720 810.000 12 515160 9000008 <2 3 7
§ GR  251.160 910.000 ~ 253.000 ~ 960.000 245,510 1000.000 T 245,510 1020.000  270.000 1020.000
. © GR 270.000 1022.000 245.510 1022.000 245.510 1110.000 251,000 1130.000 0. 0. &
i ® x1 31750,000 21.000 887.000 1060,000 97.000 97.000 97.000 05 0. 0. &
g X3 0. 0. 0. 0. 0. 837.000 0. 0l e O Sy 0% e T Ll b S
S GR 7254.000 0., = 252.000 = 20.000 250,000 35.000  248.000 121,000 246,000  140.000 ,
i © GR 245.800 152.000 245.800 430.000 246,000 450,000 246.000 5S00.000 245,800 510.000 )
] GR 245.800 680.000 246.000 690.000 248,000 715.000 248.000 725,000 250,450 745,000
GR 252.000" 835,000 12525 000 = 845,000 253500057  8B7.000  m:245:420 936.000 265, 770300 1046.000 5"
& GR 251.000 1060.000 0. 0% 0= Os 0 0. C. 0. &
; ‘ NC 0.030 s 6 o Oa ol o Oy = Dl g0 0. 7 e 0. 04 0o TR S |
] @
X1 31900.000 30.000 801.000 995,000 150,000 150.000 150.000 0. 0. B N T e
X3 g T 0. e - 0. S-S 5 [ e 0. L 80100 R O, 0. 0. 0.
L ® GR 254.500 0. 254.000 5.000 250.000 24,000 248,000 75.000 246,000 30.000 )
‘ GR 245,800 110.000 245.800 188.000 266.000 197.000 248.000 228,000 248,600 gmie 236000555 . S A s o L
~ GR 270,000 " 236.000  270.000  244.000 248,400 244,000 248.000 278.000 247.500 284.000
& GR 270.000 284.000 270.000 289,000 247.000 289,000 246,000 296.000 245,800 315.000 i)
GR 245,800 635.000 246,000 640.000 246.000 660.000 251.570  680.000 252,900 ?70.000 ¥
GR  252.900  -780.000 & 253.000 - 801.000 246, 18077 871,000 7 246.180 % 981.000 251.000 9%$5.000 '
1 8 EJ 0. 0s 0. 0. 0. 0 0 0.2 : 0. [ o
4 y Lo b e G R b S , £ (i : X dd ~
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T T AT
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HEC2 RELEASE DATED NOV 76 UPDATED AUGO0O0O Pl TR
72 ERROR CORR - 01,02 (= T1)Tve
MODIFICATION - 50,51,52,53 o ) S B TET T
W ot e deode de ke e e gk ok e vk i gk vk ok e e & e e e ke b e de e ok ek A ok ke o ok e ok o e ok e ok ok e ok Rk
@
T1 RUN CHAPARRAL LT OB e, N T
T2 FLOW RANGE 27300 TO 28100 CFS
o T3 RUN NO. 8 Q=27400 CFS
J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL ToERY T i w o T
&
0. 9 0. 0s Qs O. 2.0 0. 251,900 O. o =
) J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I8W CHNIM ITRACE
8.000 0. s . - Us 0. 0. 0. 0 T 0. 0. L
@
&
D
@
@
&
S
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&
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o
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POPERS PRI S A RSP PR

e A ST

L7
D *PROF 8
CCHV= 0.200 CEHV= 0.400 - Ll T
| @ *SECNO 31250.000
' SECNO DEPTH  CWSEL  CRIWS WSELK £G HV HL OLOSS  BANK ELEV g s
Q QLOB QCH QROB ALOB ACH AROB VoL TWA LEFT/RIGHT
L) TIME VLOB VCH VROB XNL XN CH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH  XLOBR ITRIAL In¢ ICONT CORAR TOPWID  ENDST
©
y ‘ 3470 ENCROACHMENT STATIONS= 0.0 1156.0 TYPE= 1 TARGET= 1155.999 i R, N
‘ T731250.00 7.90 251.90 0.  251.90 252,272 0.32 Ox 0. 100000.00
L @ 27400. 27400. 0. 0. 6001. 0. 0. 119 0. 100000.00
: 0. 4.57 0. 0. 0.035 0.030 0.035 0. 244,00  59.55 R, |
) 0.00099%7 0. 0. Bt 0 0 0] 03 1096.45 1156.00
@
T RSECNO 31310.000 AT B o e
o
3265 DIVIDED FLOW iy i Som ail . o
& 3301 HV CHANGED MORE THAN HVINS
3470 ENCROACHMENT STATIONSS 0.0  1160.0 TYPE= 17 TARGET= 1159.999 2 ey
& 31310,00 7.70 251,70 0. Oa 252453 0.84 0.10 0.20100000.00
27400, 27400, O O 3736, Dis 0. T 1. 100000.00 T P e 5
0.00 7 %% O et b o s 0.035 0.030 02035 0.030 244.00  76.01
@ 0.003774 60. 60. 60. 2 0 0 0. 1036.31 1160.00
& *SECNO 31370.000
3265 DIVIDED FLOW RO R N, = 5 i iy
3301 HV CHANGED MORE THAN HVINS T s 1 g i
i) 3470 ENCROACHMENT STATIONS= 0.0 1163.0 TYPE= 1 TARGET= 1162.999
31370.00 4,93 251.73 0 0. 253.08 135 ~ 0.34  0.21100000.00 B N
27400, 27400, (6 AT O 2939, 0. 0. 1. 3. 100000.00
%) 0.00 9.32 O 0. 0.035 0.030 0.035 0.030 24 6. 80 48,50
0.009%500 60. 60;7ﬂ 60, b 4 0 e BiE- . Qe 10 6.83 1163.00 = R G
*SECNO 31413.000 ) fe-a) DT S h . Bl
o 3265 DIVIDED FLOW
3301 HV CHANGED MORE THAN HVINS o B e S
&
3470 ENCROACHMENT STATIONS= 0.0 1163.0 TYPE= 1 TARGET= 1162.999 TN Pk ah
31413,00 5.94 252.74 0. T 0. 253,45 0.71 0.24 0.13100000.00
P54 27400. 27400. 0. 0. 4055, 0 0. 154 4, 100000.00
0.01 6,76 __O. L 0 - 0055 0.030 0.03s 0.029 246.80  0.00 A
' 0.003640 43. 43, 43, 5 0 0 0% 1056.30 1133.93
@
*SECNO 31423.000 T : v o AL SRR e TR
® 3280 CROSS SECTION 31423,00 EXTENDED 0.03 FEET
SECNO DEPTH  CWSEL  CRIWS  WSELK EG HV HL T 0OLOSS  BANK ELEV B I
S Q QLOB QCH QrROB ALOB ACH AROB © VoL TWA LEFT/RIGHT
TIME vLOB VCH VROB XNL XNCE XNR WTN ELMIN
e ¥ 7 e Wi i bl b T el s S e TR St ey
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@ & o e

SLOPE XLOBL XLCH XLOBR
3470 ENCROACHMENT STATIONS= 0.0
31423.00 5.43  253.03 0.
27400, 27400. 0. 0.
0.01 5.63 0. 5 0.
0.002392 10. 10. 10.

*SECNO 31503.000
3280 CROSS SECTION 31503.00 EXTENDED

3470 ENCROACHMENT STATIONS= 0.0
31503.00 5.56 253 1o U
27400, 27400. 0. 0.
0.01 5.47 0. 0.
0.000710 80. 80.  80.

#SEEND. 31553000 5 5w e ann el

3265 DIVIDED FLOW

3280 CROSS SECTION 31553,00 EXTENDED

3470 ENCROACHMENT STYATIONS=
31553.00 8.25 25330 0.
27400, 27400. 0. 0.
0. 01 5.02 T8 @s ey
0.001715 50, 50 50.

*SECNO 31653.000

3265 DIVIDED FLOW Err=r
3280 CROSS SECTION 31653.00 EXTENDED

3470 ENCROACHMENT STATIONS= 0.0
31653.00 7262 253.42 0.
27400,  27400. B, -, B
0.02 5652 0. 0.
0.001701 100. 100. 100.

*SECNO 31750.000
3280 CROSS SECTION 31750.,00 EXTENDED
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APPENDIX C

Low Flow Computations
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0.
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245.800
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254.500
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270.000
270.000
245.800
252.900

UeaULU UelUZU
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0. 1134.C00
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Qe 0.
1134.000 254 .40
254,600 2534000

0.035 0.03C

56.000 1160.000

Oa 0.

0. i 250.000
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414.000 248.CC0
566.000  246.9C0
613.000 247,800
681.000 247.8CC

_7163.000 270.0C0
875.000 270.C00
965.000 247.5C0

10C0.000  248.970

1215.000 270.000

1327.000 Ca

34.000 960.CC0

Oe - O. <

O. 252.€C0
218.000 270.000
397000 246.000
518.000 247.000
657.000 248.C00
910.000 _ 253.000
1022.000 245.510

21.000 887.000
O. 0.
__iPet . - 2527080
152.000 245.800
680.000 246.0C0C
835000 % 252.0C0

1060.C00 O«

0. 0d

30.000 801.000

O tuivtenil O e

O 2544000
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O. Od
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(6%

1130.000
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218.000
413.000
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710.C00
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690.0C0
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O
O.

995.C0C
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640.C00
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O.

O Ue D% Oe 0. 0
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254.400 0. ol . O 0, Jor s 3
0% C. 0. 0. 0. 0.
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0. 0. RSO, 0. £10. 0. i
0. 0. 0= O 0. 0
50.000 50.000 50.000 0% 0. D
0. 0. 0. 0. 0. 0.
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D Oa 0. 02 0% 0
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0. 0. 0. O 0. 0.
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*PRCF 1

CCHV=
*SECNO 3
] SECNO
= 2 O
TIME
- LT e OPE

0.200 CEHY=

1250.000
DEPTH
QLOB
VLOB
XLOBL

0.400

__CWSEL

QCH
VCH

_ XLCH

3470 ENCROACHMENT STATLONS=

31250.0
4000

3470
31310.0
4000

0.0
0-00099

- %SECNO 3

31370.0
4000
0.0
0.00115

*SECNGC 3

0 5.30
- 0.
—aii™.
3 0.
1310.000

6] 5.52

. 0.

[} Qresiiieiin s
9 60.
i370.000C

0 5.0 43
) 0.

L 0.

8 60.
1413.000

249.70
4000

0.

3979.
441
60.

3470 ENCRCACHMENT STATLONS=

250.07
4000.
456

60.

L S DR60 P o

250..02

CRIMS
QROB
VROB
XLOBR

1156.0
O.

118640

O.
21.

0.56
0.

1163.0
0.

0.01
60.

3301 Hv CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS=
3341300 i 512
4C000. O
0.01 0.
0.002922  43.
§ LHSECNG 31423000 5
SECNO DEPTH
Q QLOs8
2 iF TIME VLOB
SLOPE XLOBL
*57T0 ENCRCACHMENT STATICNS=
31423.00 5«17
4000. 0
Vel O« F
322240 10.

249282

4000«
T<48

CWSEL

QCH
_VCH
XLCH

249.87
_ 4000.
T.41
162

. P

1163.0
L0
Ce.
0.
43,

CRIWS
QROB
VROB
XLCBR

1134.0
0.
0.
0.
1C.

WSELK
ALCB
XNL
ITRIAL

1962.0
245.70
0.
0.035
0

1595.0
0.
Oa
0.035

WSELK
ALOSB
ANL
ITRIAL

1371.0

EG
ACH
XNCH
I10C

TYPE=

250420

703.
0.030_

EG
ACH
XNCH

CC

TYPE=
250.72
540.
0.030
0

HV HLE
ARCB VoL
XNR WTN
ICONT CORAR
1  TARGET=
0.50 0.
0. 0.
0.035 By
0 0.

1 TARGET=

_OLOSS  BANK ELEV S
TWA  LEFT/RIGHT
ELMIN SSTA
TOPWID  ENDST L
-1156.000 e e
0. 248.00
0. 252.00
 244.40  1156.00 i
148.93 1304.93
-1160.000 e
0.30 0.08 D-04  250.00
37. l. 0. 250.00
0.035 0.030%: 244,50, 71160400 0 o0 v 0 .
0 0. 328.94 1488.94
1 TARGET=. =-1163.000 . ... . ;
0.32 0.06 0.01  249.40
0a P 1. 250.00
0.035 0.030  244.60 1163,00 e
0 0. 197.38 1360.38
1 TARGET=  ~-1163.000
0.87 0.08 D220 2530000 il e S d
0. 3. 1. 100000.00
0.035 0.029  244.70 1163.04
vl s R 104.52 1267.56
HV HL 0LOSS  BANK ELEY Y
AROB VoL TWA  LEFT/RIGHT
XNR WTN _ELMIN _ SSTA
ICONT CORAR TOPWID ENDST
1 TARGEY=  -1134.000 B
0.85 0.03 0.00  253.00
0. 3. l. = 253.00 -8
0.035 0.0297 244.70: 1163.00
0 0. 104.50  1267.50




: SU AN . XKOR COFQ RDLEN EWC BWpP BAREA $S ELCHU ELCHD
N 1 5

R C.90 50 3.00 O. 104.50 9.00 311.00 Ce. 245.10 244,70
*SECNO 31503.000
3280 CROSS SECTION 31503.00 EXTENDED 0.45 FEET

3301 Hv CHANGED MQRE THAN HVINS s
PRESSURE FLOW

EGPRS EGLWC H3 QWE IR QPR BAREA TRAPEZOID ELLC ELTRD
i 18- 2 REA e
253,72 250490 0.26 0. 4000. 311. 306. 248.30 254.40
3470 ENCRCACHMENT STATIONS= 1124.0 1371.0 TYPE= 1 TARGET= -1134.000 . . o
31503.00 8.74 253.44 0. 0s 253.72 0.28 3.00 0. 253.00
4000,"% - 0. 3974. . 26. 0. 9a4ls 32 5+ le . 253.0Q¥“m*““%‘h“*_7 _
0.01 0. 4422 0.82 6.020 0.020 0.020 0.026 244.70 1134.00
0.000364 80. 80. 80. 2 0 0 0. 237.00 . 1371.00
*SECNO 31553.000
3265 DIVIDED FLOW : : T 7 o E
3280 CROSS SECTION 31553.00 EXTENDED 2:58 FEET
i 3470 ENCRCACHMENT STATIQONS= 1160.0 1327.0 TYPE= 1 TARGET=  -1160.000
31553.00 _8.34 253,58 (O TLOR, 253576  #0.18 0.02 0.02 253.00 . )
4000. O 40C0. 0. C. 1179. 0. 6. 1. 100000.00
0.02 0. 3.39 0. 0.035 0.030 0.035 0.027  245.24 1160.00
0.000402 50. 50. 50. 2 Ol 0 P 1§5.oo_ﬂ;3z7igpwm_‘m~~____ SR %
*SECNC 31653.000 oy - B B S o
3265 DIVICED FLOW
3280 CROSS SECTION 31653.00 EXTENDED 2262 "FEET 40 ¢ : < : ST e R
3470 ENCRCACHMENT STATIONS=  g60.0 1130.0 TYPE= 1 TARGET= -960.000 R e L =
31653.00 8.11 253,62 0. 0. 253.80 0.19 0.04 0.00 253.00
4000, o 4000. ' 0. 0. 11572 5 s 9. 2. 100000.00
0.03 0. 3,46 0. 0.035  0.030 0.0G35 0.028  245_5] 960.00 e
0.0C0435 100. 100. 100. 0 0 0 O« 168.00 1130.00
®SECNO 317500000 E e e ) e i L a LR i e a e
3280 CROSS SECTION 31750.00 EXTENDED 2.66 FEET
B 3470 ENCROACHMENT STATLONS= 887.0 1060.0 TYPE= 1 TARGET= -887.000
I 31750.00 1489 253,66 Ol 0. 253.84 _ 0.19 0.04 _0.00 D A R "o
* 4000. 0. 4000. 0. 0. 1151, 0. T 2. 100000.00 BT
0.03 0. 3.48 0- 0.035 0.030 0.035 0.028 245.77 £867.00
0.000409 I T, R 9 115 Seim RS et O Owic’ . 173.00 1060.00 e RN 4
*SECNC 31900.000 R, it e b gy IRl WL g
3280 CROSS SECTION 31900.00 EXTENDED 2.73 FEET :
__SECNQ  DEPTH CWSEL T CRIWS WSELK EG HV HL OLOSS  BANK ELEVE S o ¢ e
Q QLOB QCH QROB8 ALOSB ACH AROB voL TWA  LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN £1 MTNn RS

SLOPE X1 NR1 VR KA e

s S



801.0 995.0 TYPE= 1 TARGET= -801.000
31900.0¢ 7.55  253.73 0. 0. 253.91 0.17 0.06 0.00 253.00

4000. 0 4000. 0% 0« 1192. 0. 15. 3. 100000.00

0.05 o _3.36 O 0.030 0.030 0.035 0L028 . 246518  BUNG00 o . Lo T
0.0060421 150. 150. 150. 1 0 0 C. 194.00  995.00 g

3470 ENCRCACHMENT STATICONS=

°
v
3l
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PROFILE

FOR STREAM

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

ELEVATICN-F

SECNO
31250.00

31310.00

31370.00

31413.00

31423.00

31503.00

31553.00

31653.00

31750.00

244 .
CUMCIS—FT

O.
10.
20.
30.
40 .
500

60.

70
80«
90 .
100.
110«
120.
130.
140.
150.
160.
170.

180.

190.
200.
210.
220.
230.

240.

250

260.

270.
‘280
290

300.
310.
320.
330.
340.

350.
360.

370.
380.
390.
400.

410.
420. _

430,

440,

450.

460

470.

480.

490.
500.
510.
520.
530.
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