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3335 West Durango
Phoenix, Arizona 85009

Attention: Nick Karan

, "

9

•

•

Reference: Hydraulic Calculations Chaparral Road Bridge - Indian Bend
Wash Greenbelt, FeD 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
lOa-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 laO-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,

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 lOa-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. 312+50
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 adiusting cross
section descriptions to delineate blockage due to trees. Roughness is
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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. 312+50 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.
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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.
319+00 (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 shovffi in Anpendix 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.
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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

313+70 1251.73 1253.07 9.27 1251.94 1252.01 2.17

314+13 1252.72 1253.44 6.75 1251.86 1252.07 3.64

• 314+23 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 1253.18 1253.67 5.01 1253.60 1253.68 2.31

316+53 1253.40 1253.88 5.51 1253.62 1253.70 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.
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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 hank containment.
Special velocity considerations should also be applied to the left bank
between Sta. 312+50 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. 319+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 likely 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.
312+50 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.
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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

312+50

313+10

313+70

314+13

• 314+23

Bridge

315+03

315+53

316+53

317+50

319+00

W.S.E., Q=3,300 cfs

1249.70 assumed

1249.91

1249.94

1249.78

1249.81

1252.15

1252.28

1252.33

1252.38

1252.48

W.S.E., Q=4,000 cfs

1249.70 assumed

1250.02

1250.07

1249.R2

1249.87

1253.44*

1253.58*

17.53.62*

1253.66>~

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.
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APPENDIX A

Right Channel Computations
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GR 270.COO 284.C 0 270.000 28S.000 247.000 289.000 246.000 296.000----2l;·5~OO----3-·5-~000

GR 245.800 635.000 246.(00 640.CCO 246.000 660.000 251.570 680.000 252.900 770.0UO
. GB__2..5J.!'..9QO_~0.0QL__15 3.• ~ CC 8 U1. ceo __2.46. 180 871 • CQ...Q..__P~6~lQ.9_..__-,-9-"'.81. 000 25 1.000 99 'j. C0""'0'--- _

EJ O. O. o. O. o. O. O. o. o. c.

!.

--_.- -- --
Xl 31750.000 21.000 e87.000 1060.COO 97.000
X3 O. O. O. e87.ceo O.

I~ GR 254.00 a o. 252. 0C020.000 250.000
.31--·---- GR --245 .800-~2...000--245:800- -.- 430. COO ---246.000----
~I GR 245.800 680.000 246.000 690.000 248.000
"L . GR 25 2 .000 __8~5 .000 ..?.22. Q.OO 845. COO _25). OO(L __
~ GR 251.000 1060.COO O. O. O.

. , NC 0.030 C. o. o. o.

•

l



6
,/)t.oe.~ Cl.'1l:i II Yt.2 (
/(. - --- ---

o.

ITRACE

FQWSH

CH,'IM

--.? ~)_._9.00::-.__.-:O:...:~ _o.

Q

IBW

2.0

HVINS

AllDC

o.

O.

tJETRIC

._ ___ . -.l

o.

XSECH FN

STRT

o. O.

-. -------------

O.

-- . ---- ----------

XSECV

IOIR

o.

o.

NINV

P<::FVS

9.

o.

------ ,--- - ------- -_.• -

I HCT

INQ

o.

8.COO

1\PRCFJ2

J 1 ICHECK

rEC2 RELEASE CATED NOV 76 UPDATED AUGOOOO
ERRCR CCRR - 01,02
~CCIFICATION ?O,51,52,53

****~~************~~:******************************

Tl RLt\ CrAPARRAL CHAt\NEL A.D RT ce
T2 FlCW RA GE 19COTO 3300 CFS ,10 lC~i FlO\~ 8RICGE RliNS
T3 c= 260 CFS

**~***********************************************,r--- -
'I'l _

,r-- -----

.1, 1_- • _
;~

, I ------ ----- ---

;L . ._. . _

,------------
1'1

·s·L _

•

•



------ _._--- --------

253.00
253.00

1163. 00~------------------

1267.50

..
Hl OlOSS BANK ELEV

__VOl, TWA __.!-EFT !.R1GfjT
WTN ELMIN SSTA
CORAR TOPWIO ~NDST

------ ----

TYPE= 1 fARGET= -1134.000
252.06 0.19 0.00 0.00

_.7'..<_9.:__---::- O. 5. 1.
0.030 0.035 0.029 244.70

o 0 O. 104.50

TYPE= 1 TARGET= -1163.000
252.0\2.. 0.07 __0._01 ~Q.l__2_49.40 _

1240. 63. 4. 1. 250.00
0.030 0.035 0.030 244.60 1163.00

o 0 O. 260.21 1423.21

-------- -

EG HV
ACH ~ ROB
XNCH XNR
IDC ICONT

1493.0
O. 0:--

0.035
2

----- -----------
hSElK EG HV Hl OlOSS BANK ELEV
ALOB ACH AROB VOL TWA lEFT/RIGHT
XNL XNCH XNR _--"-WT.:,..:N ~_-,=-,ElMIN SSTA
I TR IAL- I OC-----1::O 'r CCRAR TOPWI'-,O,----.......::ENDST

WSELK
ALue
XNL
ITR Al

0.400

DEPTH CWSEL CR1~S

OLea ._QCH OROB
VlOB VCH VRO
XlCBL XLCH XLOBR

SECNC
Q
T1I)E
SLOPE

---- _ •.
3470 ENCROACHMENT STATIONS= 1134.0 1371.0

31423.00 7.17 251.87 O. O.
2600. O. 260Q.. O. O.
0.02 o. 3.47 0.- -- 0.035--

0.OC0421 10. 10. lC. 0

3470 ENCROACHMENT STAT IONS= 1160.0 1595.0 TYPE= 1 T~RGET= -1160.000
31310.00 7.43 251.93 O. o. 251.98 0.05 0.01 0.00 250.00

2600. C. 2333. 267. o.~ 1267. 3ee. 2. 1 • 250.00
0.01 O. 1.84 0.69 0.035 0.030 0.03, 0.030 244.50 1160.00

0.ce01l3 60. 60. cO. 2 0 0 O. 417.01 1577.01---- ----- - ---- - ------- - ---_.- ---_._--

3470 ENCROACHMENT STATIONS= 1156.0 1962.0 TYPE= 1 TARGET: -1156.000
312'50. 0_0 7_._-5_0__2_~1._20 Q..~ __251 ! 9 0 _25). 97 0.07 __0. 0.=-::-_--=24 8 .~o-=o--::- ~

2600. O. 2338. 262. C. - lC51. 326. O. O. 252.00
O. O. 2.22 O.el 0.035 0.030 0.035 O. 244.40 1156.00

O.CCO 84 0_. O, c. 0 <2- 0 O.__-9~.50 1692.20, _

*PRCF 8

CC V= 0.200 CEHV=
*SECt\C 31250.000

-----------------

----- -- ~ ---- .- .-
3265 OIVICEO FLOW

. *~EC(\O _3li.U.Q..00 _

'~ *SECI\O 31370._00C

II ,
"'$L 2'~ECI\'O 31423.000

SECNO DEPTH CWSEl CRIWS
C OLOB QCH QRCa
TI,I.\E __VLCB VCH VROB
SLePE XLOBl XlCH XlOBR

3470 E CRCACHME'T STATlCNS= 1163.0
31370.00 7. 33__251. 93 9.

~------- 2600. O. 2568~ 32.
I 0.02 o. 2.07 0.51JlL .Q.O~91~2 60. 60. ~O.

l4

ILl _,

"

.'

11

----_._-
II

• a

• 347G Et\C~CAC"'r-'EI\T STATIONS= 1163.0 13CC.O TYPE= 1 TARGET: -1163.000
_____ )1413.00 ___7.• 1J__2.51 • 87 __.-9. O. 252. 06___Q.19 __0.01 ____Q..O~__ 253.00

2600. O. 2600. 0. O. 749. o. 5. 1. 100000.00
0.02 O. 3.47 O. 0.035 0.030 0.035 0.029 244.70 1163.01

0.CCO,!21 43. 43.----43. 2 ---_\2.._-- 0 O. 104.57 1267.59

•



- --- 3470 ENCRCACHMENT ~TATIONS= 11~O.0 1.327.0 TYPE= 1 TARGIT = -1160.000 -
1. 31553.00 a.20 253.4 /, o. O. - 253.52 0.03 0.01 0.01 253.00
-J 2600. O. 2600. C. O. 1156. o. 8. 2. 100000.00
;, 0.04 O. 2.25 _0. 0.035 0.030 C.035 0.027 245.24 1160.00
l.r - - ----- 50-.-- - - 165.0o-i3-ii-:-oo0.000180 50. 50. 2 0 C o.

*SECI\C 31553.000

ELCHO
244.70

254.40

ELCHU
245.10

248.30

SS
O.

BAREA
311.00

TR APE Z0 1.=.0 ELLC__--::Ec...::L:-T.cR_c...::0'-- _
AREA
306.311.

BA~EA

BWP
9.00

2600.

QPR

2.44 FEET _

---------------

BI.C
104.50

0.38 FEET

1371.0 TYPE= 1 TARGET= -1134.000
O. 253.50 0.12 1 ~44 0 • ~5} .9-"0 _

O. 931. 27. 7. 2. 253.00
0.C20 0.020 0.020 0.026 244.70 1134.00

2 9.. 0 .__--.2_. 2~~0..Q_137_~1::...• .::.0.:::.0 _

O.

ROLEN
O.

QWEIR

COFQ
3.00

XKOR
1. 50

252.08 0.02

EGLVIC H3

253.50

EGPRS

---------
PRESSURE FlOl-I

3265 CIVICEO FLew
3.280 CROSS _SI:CT ION __~.l2..5.3_•..90DlE DED

*SECI\C 31503.000
3280 CRGSS SECTION 31503.00 EXTENCEO

SB XK
0.90

*SECI\O 31653.000

,,------_._- --_._--- --------_.._----

;1 3470 ENCRGACHI"ENT STAT Ie s= 1134.0
i! _-.31503.00 8.68__2.53.38 __0.

2600. O. 2587. 13.
0.03 O. 2.78 0.49

_________-"'0.OCOl.60 ._. __8~ 8_0~ ec~ . _

•

1..470 ENCRCACI-l"ENT STATIONS=___~87 •..Q 1060·9. TYPE= 1 TARGET= -887.000----- -- -- - ---_. ---- -_._--'
31750.00 7. 70 253.47 O. O. 253.56 0.08 0.02 0.00 253.00

2600. O. 2600~ O. O. 1119. O. 13. 3. 100000.00
0.06___0. ___~.32 --Q. _____0.035 O. Q.3_0__ _ 0.035 __Q..Q.?_8__2_4_S_.77 887.00

0.OC0189 en. 97. 97. 2 0 0 O. 173.00 106-0-: 00

--- -----
*SECI\O 31900.000
3280 CROSS SECTION 31900.00 EXTENDED 2.51 FEET

---------- ._- ---
SEC C DEPTH CWSEL CRIWS wSElK EG HV Hl OLOSS BANK ELEV
Q QLCe QCI- QROe ALOR ACt-: AROB VOL TWA LEFT /R IGHT
TIME VLOe VCH VR08 XNl XNC~ XNR Wi ELf'IN SSTA
SLOPE XLOBl XLCH XlO8R ITR I Al I DC ICONT CORAR TOPWID ENDST

. --- ---_..
TYPE= 1 TARGET= -960.000

253.54 O.OE 0.02 0.00 253.00
1 13 0._ O. 1 1. ...;2=..;.:-;:1,-",0-",0_ 0 0°.0...:0'-- _
0.030 0.035 o.Ofa-·Z45.51 960.00° ° O. 168.00 1130.00

2.46 FEET

2.-47 FEET

1130.0
0.

O.
0.035

2

31653.00 EXTENCED

3470 E~CRCACH~ENT STATICNS= 960.0
31653.00 7.95 253.46 O.

2600. O. 2600.__ ._ C.
0.05 O. 2.30 O•

0.000198 100. 100. 100.

___.3265 DIVICED FLCW
3280 CROSS SECTION

*SEcr,;(; 31750.000
____ 3280 CROSS SECTJO:'L.-l.1!50 .00 EXTENDED

•



---------- ------------

.,i.. _.

OJ! f • d'i" A'" " .

253.00
100000.00

801.00
995.00

I.
I

I'._--------------------------------'

----_.- -----------------------------

--------------- ----------TYPE= 1 TARGET= -801.000
253.59 0.08 0.03 0.00

1149. O. 17. 3.
0.030 0.035 0.028 246.18

o 0 O. 194.00

995.0
O.

O.
0.030

2

8Cl.0
C.

O.
C.
150.

3470 ENCROACHMENT STATIONS=
319(0.00 7.33 253.51

2600. O. 26CO.
0.08 O. 2.26

0.OC0200 150. 150.

1I

_J--_._-----------

-----_._--

------------ -----------------------------------

.,

--- -- - - -------

---- -----------

-------------- ---------_.---------------------------------,

--------

------- ._----

- ----_._--

------------

"1---------------------_·-

"L__. _

"

i
11

'·r-------

,1--

I'

·iol---------------------------

,.

.,
-----

III:,

's 1 -

"

::'l
1:

11

, I

•

•



M

WE
'Ii E

253.

...... --/,,-,--.- ----.----- l,
M • I

.__----'-_---.CM_,--c- --.-----j .
',1

f-\

M •

R

.1.

251.

R

• L

L

·- -- - ~

·----_ •._---

1.

· .- ------------------=---

L

249~-----i50.

· ..- ._-------.

--------

• " .. ,...IE
·--·-· ...--------·------...-----R-· v! c'---

viE
R ItJE

·-'---=R----~-W E

~IE

L WE M
lR WE -~Mi-----..,

L R WE ~

l R -'-- WE ...::-_. t~
----. L-R WE M-----·

L R WE M
l R WE ~\

~~'--------,.I-M-'~I ~ ...] ':

'''J, E---'L. rl, p,
W.E L R
'tJ. E L ,

• 'W-;-;=E--- -LL·-----••'j,
• W E

~I E 1. • ~ "-----=-------=--------'---"--=;\-I,...-;Ec-L'----

· .-_.._---------

· .---_._--_._-- --------

.._-------~---

l

-'

248.

------ _. ~

247.

. .
- ------ -- ._--- - - _. --

-----l -JE---- -----1"
l WE. I

M L WE R ---1"
.-----;'M;------'-----'-- l --Wt-'--R---

L WE R
L WE R

~ ~ :~--~----l '
'·1.____ l ~!E R --l ..
M l--WE - R---
M L Wt R
H l E R
/'4-;-'----.-----;:-l R---'-l,

L E R j.
~.-----------:;~'----~---~----

M L t R
--- --.-.-- • .----'- =- M E R _

M l E 'R
M l E R
M L E R

-------.:....------cr~;-----...:....---- '- WC--R-·-----' II

M l ~E K
___-;,M -'-- L ~IE :;:-R _

~ t---~~ : -ll'v.
M l wE R ~1I
M l---W1:----- J'

14 L WE R

. .
------ - -----_._---

246.245.

3 I750.00

315C3.00

31553.00

31653.00

PROFILE FCR STREA~ CO CFS

PlCTTED POINTS IBY PRI0RITYl-E-ENE Gy,~-WATER SURFACE.I-I~VERT,C-CRIT!CAlW.S •• L-l.EFT BANK.R-RIGHT BANK.M-lOhER END TA
l: I'

II

"rl------
I
I

~i

ELEVATICN-fT 244.
SECNG CU~CIS-FT

31250.00 O. C I
,:------ - - 10 ~ ..-. c" --1-

;1 20.' C I
,j 3 C. C I

fa - - --- -- -- - - - - 40. - C'--'- I

50. C I
___ . }'1310.00__ 60. C I

.1 7 0 ~ - C- -- I

80. C I
90. C 1- --

100. C 1
110. C I

3·137_Q..!..0Q......_ 120._C 1 _
130. C I
140. C I
1'50. C .) •
160. C [

31413.00 170. C I
_______ 31',23.0Q...... 180. C 1

190. C
200. C
210. C

. ----220 .. -C----

230. C
240. C I.- ----
250. C 1
260. C I

. . .._._._._ 27 O. __C . . _! .._..._.__..__
280. C I.
290. C I
300. C • L _
310,-C- 1
320. C 1
330. C __._ I
340. C I
350. C [
360. C • I
370.-(----- --I'

380. C I
. 390 ._C. .._._ • 1

400. C [
410. C I
420.__C l
430. C I
440. C 1

~ .. . '" 5 0 ._.5-_ _. 1
460. C I
470. C I

____ 480. C I
490. C 1
500. C 1
5 10. _C.. __. I.
520. C I •
530. C !.
~40_ r T_

J,jL .~ _
,<

"

..'

•

•



,- ,. ....
L rlE R
L WE R
L );!C R
L ~'IE ~

L E R
L E q

L 1,/[

L WE r-
L \--Ii: R
L

- --i<.-------
~JE

L 'E R

---------_._-_._--------

.-

----------------- ----~

M
M
~1

M
M
~

----------------------

I •
I.

I
I
I
I

• J
'. I
· I
• I

I

- - - ---- -- -------

550~ C
56U. C
570. C
580. C
590. C
600. C
610. C
620. C
630. C
640. C
650. C

•

-- -------------

- - ---- --------- ----------------------------

---------- -- ---

'0

'1
.-------------------------

°1
""l _
'6

3'1
~ H

3d-------- ------------------------- -_ ..

•



***~**************~*******************************

ITRACE

0. .

CHNIM

O. 251.900

QC------,-W·STL---F'Q

2.0

._---- ------------_. -- --

------------_. ------ ---------

------- - -------------------

------------------ - - -----

---------------;::------;::----------._---~o. O. o. o.

--------------------~---

---- ----------~----_.

-------------

--------------_.

---- -_._-_._---

--_._-..",---------------_._----------

._--------------

HVIrxS

ALLDC I BW

-- ---------_._--------- -------------

---_._--------------------_._--------

o.

ME TR Ie

O.

O.

S TR T

XSECH FN

O.O.

O•

IOIR

XSECV

O.

--_._---.. -_. - -------------

PRFVS

N I V

------ ---

I~Q

lPLCT

O. 10. O.-------- ._------

- ----------
9.0CO O.

~PRCF

-----------

J1 ICHECK

HEC2 RELEASE CATEC NOV 76 UPDATEC AUGCCOU
ERRCR (CRR - 01,02
~OC[FICATICN 50,51,52,53

*************************************~************

--------- --------------

_____ T1 RU~ CHAPARRAL CrA~NEl AND RT QB
T2 FLOW RA G6 1900TO 3300 CFS AND LOW FLOW BRIDGE RUNS
13 C= 2800 CFS

,I
-,

"1-------

IJI,:L J2

,1[----------------------------------..--

'. 'I
ilL--.....
II

•

•



-----1

I_______ J I

I'________J

----------------- ----

250.00
-250-.OO------~----

1160.00
1577.27-------

OlOSS BANi< ELEV
TWA LEFT/RIGHT
ELI' f N- ---5S-11,.-------------------;
TCPI'/l 0 ENDST

---- - - -----

_.. - ----- -------------------------------'

HL
veL
WTN
CCRAR

- -----------_._---------_.._------ ._--.------_.._-

1 TARGET= -1163.000
0.22 0.01 0.06 253.00,,-- _

C. 5.---- 1-=--10000'0':00
0.035 0.029 244.70 1163.01

o O. 104.57 1267.5..:..9 _

...- --_ .. -------------------
1 TARGET= -1163.000
o • 08 . 0.01 0 .01 249.,_4...,0;-;0- _

63. --4.----f:---250.00 ---------1-,
0.035 0.030 244.60 1163.00

o O. 2~~:3~_1_4?_3_._3_9 _

1 TARGET= -1160.000
0.06 0.01 0.01
389. 2. 1.

0.035 0.030 244.50
o O. 417.27

HV
AROB
XNR
ICONT

I-

------ -- ---------------~~---------

TYPE=
252.01

124-1 :---
0.C30

o

TYPE=
252.00

1268.
0.030

o

EG
ACH
XNCh
IOC

TYPE: 1 TARGET= -1156.000
251.98 0.08 O. O. 24S,0~0~ __

lcs-i-;--·-_· 326. -- -6-.---r

O--:---'2-5-2-~OO ------- ------~---i

0.030 0.035 O. 244.40 1156.00 1

__0_ _ 0 __ .Q. 4 3_4.::•.::.,5...:0_..:.10..:6:..;9:...:2::..:.:.,:2::..:°=-- ---11 -

1493.C
o.

o~-

O~035

2

1300.0 TYPE=
o. 252.08

o. 71,9-,
0.035 0.030
__ _~_ ...__--,O=--_

1595,.0
0,.

c.•
0.035

~

1962.0
251. 90

0':
0.035

o

wSEli<
ALOS
X~Jl

ITR I AL

116C.0
O.
288.
0.74

60.

CRIWS
OROS
VR08
XLOBR

1163.0
O.

----35.
0.55

60.

0.400

251.94
2512.

1.98
60.

CVJSEl
QCH

--VCH
XLCH

7.34 251.94
C.--2765.

O. 2.23
60. 60.

7.44---- - --
O.

0;
60:..::.c--__

31310 ;000 -----_. ----

31423.00
2800.
0.02

0.C00490

3'1310.00
2800.
0.01

0.CC0130

31370.00
-- 2800.

0.02
0.OC0176

*SECI\C 31370.000

3470 ENCRCAChME~T STATICNS=

3470 ENCRCAChPENT STATIC~S=

3470 ENCRCAChP6NT STATICNS= 1156.0
31250.00 7.50 251.90 O.

2800. 0".---- 2518.---282.
o. O. 2.40 o.e?

o. a 00 213 .,0. 0._.. o.

3265 CIVICED FlCW
SECNC DEPTH
C QLOe
TI~E VLCB
SLCPE XLCeL

CC~V= 0.200 CE~V=

*SECt\O 31250.000

*PRCF 9

r-----
'L _

II

II

s'!,---------
01

111

'i -- -

~ *SECt\C.r-------
I

'I
~l l

, j'--- _._---

;.1
IlL
"

"

- 'J

H

,-- *.=.SECt\ Q.-2,1_4_13 ._2...0 .::.0 _

3'1
'[ 3470 ENCRCA(I-'MENT STATIO S= 116,.0

, 31413.00 7.16 251.86 O.
" - -.. ---- - 2800.--- -.. 0 ~-- 2e 00'- o.

0.02 o. 3.7~ o.
.1 C. ceo489 ~ 3 • 43. 43 •

-- :;C=__~ECNC 31423.000 =~ --
'6 SECNO DEPTH OJSEL CRIWS WSELK - EG Hij--' HL OLOSS BANK ELEV

C CLOB QCH OROS ALOB ACH AROB VOL TWA LEFT/RIG!T
<8 T ME VLOB VCH VROB XNL XNCH XNR IHN EL/'oIIN SSTA
"i-------SlOPE--XCCEL---x'L"CH XlOBR ITRIAC- IDC--- ICONT -CCRAR--TOpw(6-~D"ST--------- '----1'
:: I ____ .. _____ _ __. h
11 3470 EN CRCAC H' EN T STAT I CN':"S:C-=---:-I-:-I'::'34:6---13 71-: o-fvp E- 1 TARG ET= ---=-1134.00-0--------"--"-----------------<:

7.17 251.87 o. O. 252.09 0.22 0.00 0.00 253.00
O. 2800. o. O. 749. O. 5. 1. 253.00

--00"".-=-=---==3.74 ---:0:0-. .. - --0. 035 --0--:-030- -0-:035 --0-=-02~21,4. 70-1l63-:-0c7U,-:-----
10. 10. 10. 0 0 0 O. 104.50 1267.50

•

•

SPECIAL BRIDGE - - - - -- ---------------------------~~-~----~-----"



II

----"---

----------,
I I

I"I'----------------'

------ -----1'

ELCHO
244.70

254.40

! ~)
I

!".-------------------- .-J

OLOSS BANK ElEV
TWA LEFT/RIGHT
ELM1N_' ~.s TA
TOPWID ENDST

SS ELCHU
O. 245.10

HL
veL
'TN

CORAR

-----_._-- ----._------

._--_._-----_._---------_. - _._--_.__.._- -

BAREA
311.00

TRAPEICI P ~,=-L-=C__--=EL TRD. _
AREA
306. 248.30

1 TARGET= -1134.000
O. 12 1.67 O. 253.00.-;:;- _

45. 7~~----T---253.00

0.020 0.026 244.70 1134.00
o O. 237.00 1371.00'------------

311.

BWP
9.00

BAREA

EG---- HV- --
ACH AROB
X CH_ _ Xi'~R

10C I CONT

TYPE=
253.76

972.
0.020

o

1 ::,~Ty ~E= 1 TARG ET= - 887.000._-::;--;::-:::---;;-;:;- _
253.82 0.09 --cl~~-o:oo 253.00

1162. O. 14. 3. 100000.00
0.030 0.035 0.028 245.77 887.00
---0---- ---0 O. 173-:00-1060.00::----------

TY £= 1 TARGET= -1160.000 _
25'3.77 o.~£ 0.01 0.0 25"3.00--

1197. O. 8. 2. 100000.00
0.030 0.035 0.027 245.24 1160.00

---6--- -- 0 o~ 165.-00--i3-Z-j-=-OO-----------"-~·

TYp"E=----f-TARGET= ---=-960-.-000
253.80 0.09 0.02 0.00 253.00

1172. Q. 11. 2. 100000.00
--0.0-30 0.035 --6-~-028-245-=-51--960.00:-"----·---------

o 0 O. 168.00 1130.00

2800.

OPR

2.69 FEET _

!:lWC
1C4.5C

2.71 FEET------

2~72 FEET: _

0.63 FEET

1327.0
0 •.

°.0.035
2

1371.0
O.
°.:

0.020
2

2:76 FEET

WSELK
ALOS
X'JL
ITRIAL

O.

ULtl~

O.

1160.0
o.

o.
o.

50.-

CRIWS
QROB
VROB
XLOBR

LUI-l,J
3.00

XK K
1.50

252.11 0.02

EGLWC H3

--------
SECNO CEPTH CWSEL
Q CLOB QCH
TI~E VLoe VCH
SLOPE XL08L XLCH

253.76

EGPRS

*SEC!\G 31653.000--'-

~'SEC!\C 31553 :000

34 70 Et\CR~.ACI-.!'~NT-2..T~T I ONS= .__887.0 10 60 ~o

31750.00 7:95 253~72 O. O.
2800. o. 2800. C. O.

_ 0.06 0.- 2.41 0. __.~.035

0.000194 97. 97. 97. 2

3470 EI\'CRCACI-~ENT STATIGNS=
31553.00 8.45 253.6Q

2800. O. 2800:
0.03 O. 2.34

0.000188 50~-- 50.

3470 EI\'CRCAC~~EI\'T STATI ~S= 1134.0
31503.00 ~ .93__253. 63 O.

2800. O. 2769. 31.
0.03 O. 2.85 0.69

0.000159 80. 80. 80.----- ---- - -- -_._--

:> d ,~t\

0.90

PRESSURE FLOW

*SECI\'O 31503.000
32BO CRess SECTICN 31503.00 EXTE CEO

3265 CIVICED FLCW
____ 3280 CRO~S__SE~T I0!i-.l..!..553.00 EXTENDED

3265 CIVICED FLCW
-------32BO CRess SECTION- 316-5~~OOEXTE OED

L.._______ . .. ._
*SECI\C 31900.000
3280 CROSS SECTION 31900.00 EXTENDED

'.------- 3470 ENCRtAc~MENTS-TAT-lorJs= 9CO~0 113ci~0
31653.00 8.20 253.71 O. o.

2800. O. 2800. C. 0;
0.05---0. -----2.-39 --0: ----0·~035

0.CC0205 100. 100. 100. 2

"I

*SEC!\C 31750.000
3280 CROSS SECTICN 31750.00 EXTENCED-,-------

"

•

•



1
11

I____ .i J
•

II

_____J

.i

~

------1:,
I
I

l'

,"

_. _. .J .:'

------------1
, .
I.'

.1

---------------~·_·I

-801."00-0-
0.00 253.00

3. 100000.00
246.18 801.00
194.00 995.00

-----_._-~---'----'--------'-------

._------.__._----_...:-_--

1 TARGET=
0.08 0.03

O. 18.
0.035 0.028

o O.

TYPE=
253.85

1198.
0.030

o

995.0
O.

O.
0.030

2

-------_._._------_.

801.0
O.

c.
O.
15C.

-------------- -----------------

------------

3470 ENCRCACHMENT STATIO IS=
319CO.00 7.58 253.70

2800. O. 2eCO~

0.07 O. 2.34
0.OC0203 150. 150.

-- --_._------------------

'I

'L_

1[---
'I
-I-------------_.---

;;r------.
. I

i
1 iL .. _

Il

:r--'-----.----------------------.-.----.-_..

111
~ - i
"IL _

>:•

•

._---_._----------------~.,,--,-----------"---------

_____..J"I::

. --_._---------

'1

::c
11



).

il.

1'
I'------'

M

253.

M
M

M •

252.

vJE
R WE·----

M

R

.L

251.

RL

250.

l

. -----------------------------_._------_._--

249.

L WE /'1

--:- -'-_._ ___,=---..R:.:......-----'W E _' M _. _
l R WE /·1

WE i'J •
L WE M

_.--- -----TR WE M 1'
l R WE M

_ L R • WE 0 M
------- T---R ---.---.----- vIC------· ----- r;,-------

L R WE M
L R WE r"

-'----=-------:-l--.,--- \i{' P R

WE M R
W.E _ M R------_.-
W. E .~

w.E L R
W.E L "---'-------- ~I~T-----L-----.-..---------..

W E L
Vol E: L-=----'-'-----='---.----=---'-'- W E L

I-,E
L WE •
C--W-[ -- -;:-----1
L vi E •
L v!Eft
L I'IE R
L WE R
L W~ R

r'" -I:. WE-R-----I/,

M L .lE- " I
M .L.--- WE 3 J··-----------M----- tit R
M L WE ~

M,-__..,--.:.....,, .:;:L---= WF-.-;......... ,

M l~E R . I"
M L WE R '

.__0. " -:1'1,.,.'_ L ._,d:: J~ J •

M L WE R
M L WE R
M L WE R

-..,-;:---,.,.,.----;.;Mc--;-----"---- L IIE-R----l J;

M L WE R
M~_. WE R I"
M L WE R ~

M L WE R
M l WE R

------------~M---,------------L----WtR------l ,

M L viE R I'
M +. L WE R '"'--=-----~M:-, ------'-'------:L"'-----:WE R ;.
M L WE R

• M " L ~E P
4'~~JI"""."ft'..".,.""""'~~f9~~~ ~·...".V'~J''i!'-!I"~~-''"'f!~·''''''''=..,=...;,w .~

.-._-----

L
L

248.

--------_._.-.:=.._-

.--------'- - -----

_.._---- - - --

-'---

. .--- _.._~-----

247.

. . .- _._. 0 _ _ _ _ _

246.

. . .-"- ------- ._------_._.

245.

31653.00

31750.00

PlCTTED POINTS (BY PRIORrTY)-E-ENERGy,~,-WATER SURFACE,I-lNVERT,C-CRITICAl W.S.,L-lEFT BANK,R-RIGHT BANK,M-LOWER END STA I
___.-.J'

PROFILE FOR STREAM 00 CFS

<51l ._. .

"

I.'

-----_ .•.
ELEVATICN-FT 244.

SECNO cu~crS-FT

____--::31250.00 0 "__C ! ~ _Ii 10. C I
'I 20, C I

1 . _. . 30" __c r _
:0 40.. C I

50. C I
11 31310.00 60. C ! .IJ[--------- -. ---10~--C---I---·----..

. \ eo. C I
: __ .. __ 90': ..__C__ I

, 100. C 1
110. C r

. ~31]10.0_0_ 120. C I. ._. ' ~._.__ •.
13 0 .-C---f-·--- _-,
140. C t

____ 150. C__.. _J +

160. C I
31413.00 170. C r

.____ 3 142 3 009..__ 180. C I.
,.:- 190~--C------- -----

200. C
.'L . . 2l0·_L__....L __·_. _
" 220. C I

111)'" 230. C I
240. C I;
250. C I

31503.00 260. C I
_______.__ pO. c I _. .

280. C I.
·290. C I
300. C .1',' r--------- -~---.----. . ------- ,-------- - -----

'1 315)3.00 310. c • I
320. C I

, 330. C. I
340. C I
350. C I
360. C • I'31------·------· 370 .-C-------C

'I 380. C I
_____ 390._C I

400. C I
410. C I
420. C I . _
430. C I
440. C
450. C • I. • • •

------ 460-.:-c---- --'-- -(--- --.----..--------.- ---,

470. C I
___~480. C 1

490. C I
500.; C I •
~10. C I • 0 . • _

520. cr.
530. c 1.

"''''''!"'''''''''~""''''?i1',!O'''!"",",~..,..."",,,,_..,~$?,.,'. C -:,.... ~~_,_~_""_~.

•

•



l wE R
l We ~

l WE R
l WE R
l -'E r.
L \-IF R
l t Q

l " '~

l E R
l wE~

--------,

I
----.--------------

11
M
M
M

____ M _

M
f'.':
M------~i-----
M

----------

----- --- - ----------------------

-----------

-- ----- ------

{

I
{

I
. I
.1
. I

I
I

c
c
c
C _
C
C

_C _

C
C

--------

---------1
I'

JOU ..

570.
580.
590.
600.
610.
62
630.
640.
650.-

------------------------- -- -

--------------------

319CO.00

-)

).

2\r----

J1

-,

'1[ . .__
"

1'l1---- ---------

•

-.
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APPENDIX B

Left Channel Computations



...

*******w***~~*************************************

HEC2 RELE~SE DA ED NO 76 UPDATED AUGOOOO
ERROR COQR ... 01,02

'- __ MOD I FI CAT ION... 50, 51 , 52 , 5 3 __.. _
.*************************************************

" \

'r__T1_RUN_CHAeARRAL LT _OB
'1 T2 FLO W RAtJ GE 23200 TO 272 0 0 CF S

T3 RUN NO. 1 Q=23200

27 2.0 (/ ciS'
I - ------

lTRAC E

FQ

----------_._--
O. O.

WSEL

CHNIM

o•__2? L.29""0__-"'-0.., --,

o.

Q

o. 0 ..-=-c--c---~O ., -- 0_
0

•

25400.000 25800.000 26000.000 26200.000
O. O. O. O.

60.000---- O. O. 0.__
O. O. O. O.

249.100 203.000 250.000 330.000
--246.000 620. 000___2..!,~,,-0..90 640.000

250.000 975.000 249.000 1045.008
244.500 1322.000 250.000 1350.000

_2.5_4. Q.O 0__ 1_?9_~ 000 O• 0......

O. O. O. O.
O. _ __ O. 0.__. . 0 •

248.000 204.000 246.000 211.000
....... 248.000 325.000 248.000 403 000

246.000 851.000:__-->248._Q,00 911.000~--------
250.000 1306.000 252.000 1326~000

251.500 1609.000 252.000 1713.000
_.0. O. ,fl.. 0.• _

lBW

60.000 O. O. O.
O. O. O. O.

250.000 116.000 2[,9.600 241.000
249.700 ___476.000 250.400____238.000
246.800 818.000 248.000 1023.000
249.000 1183.000 244.600 1203.000

O. O. 0._ O. 31

-l'
__._43.000 O. p. O. 'J<

-----
O. O. O. O. II

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 1045.000 249.000 1090.000
244. 70Q....__1163_._LQJl__~.!!-4. 700 1267_,,-?O_1J

O. O. O.

o.

HV INS

ALLDC

O.
25000.000

O•

o.

FN

r~ ET RIC

J. O.
O. __1156.000

250.000 146.000
2~6.000 308.000
244.000 844.000
244.400 1286.000
250.000 1576.000

O. O.

0.400
24600.000
27200.000

43 0 000 43.000
O. ---1163.000

250.000 210.000
250.000 470.000
260.000-----642.000
247.400 998.000

____2_53.000 _....1163.000
O. O.

___0. 2.0

o•

XSECH

S TRT

Xl 31250.000 27.000 1156.000 1326.000
x3 O. O. O. O.
GR 252.000 O. 252.000 55.000
GR 244.000 219.000 244.000 291.000
GR __ ~46.000 462.000 244.000 479.000
GR 248.000' 1156.000 244.400 1176.000
GR 252.000 1426.000 250.000 1440.000
GR 1-2.2 .000 __.Ll!.?_8. 000_......1...U !"OOO 19_6_2.000

" J 1 ICHECK INQ NINV IDIR

·1 O. 2. O. O. 0..
ill

J2 NP RO F lPLOT PRFVS XSECV
----_. ------- -----1.000 O. O. O.

•1

.S NC 0.035 0.035 0.030 0.200
,,/-QT---'4.000 '23-200.000-23800.000- 24200.000
1,1 QT 26400.800 26600.000 26800.000 27000.000

Xl 31310.000 24.000 1160.000 1350.000 60.000 60.000
"---i3-·---0. - O. --- --- 0.- ----- O. O. --'160.000

GR 252.900 0.· 252.000 70.000 250.000 110.000
" GR 253.000 380.000 250.000 4.4_0.000 248.000 535.000
r-'GR--Z44.000 790.000--246.000 825.000 248.000 915.000

GR 249.400 1110.000 250.000 1160.000 244.500 1135.000
_._~R ~~9. ?,00 __24Q5. 000 25 0."Q,Q.9 .l...'!...8 8. 000 2?,}. 000 1580.000.;

~1 X1 31370.000 23.000 1163.000 1358.000 60.000 60.000
"~----O. O. O. O. O. ---1163.000
'I GR 253.000 O. 251.300 65.000 251.300 85.000
l__ GR J50.000 316.000 252.500 373.000 255.700 431.000

<, GR 248.000 571.000--247.800 608.000 24:3.000 721.000
GR 249.000 1075.000 249.400 1106.000 249.400 1163.000
GR 244.600 1338.000 25 O. 00Q__12.i8. 000 25..4 .00Q__1~~~ ODD",------ . ------- ._---_.-

'I

II 1__ . J: 1 3 1 4 1 3 .000__....2- 7. O..Q..O__l_l 63 • 000 1 300. 0a0
\1 X3 0 • 0 • 0 • 0 •

GR 251.500 O. 249.100 100.000
~ GR 249.700 369.000 250.400 43t.OOO
\i'--GR--248.0-00 572.000 260.000 572.100'I GR 248.000 936.000 248.000 962.000
l: l....--GR 249.000 __1133.000__£5_3. 000 __...J13 4.000

GR 253.000 1267.600 253.000 1300.000

•

•



X1 31423.000
X 3 O.
GR 251.500
GR --248.300
GR 248.360
GR 244.700
NC 0.020

20.000
O.
O.

5-00.000
1000.000
1163.000

0.020

1134.000
O.

250.230
248.030
2 f.9.000
244.700

0.020

1300.000
O.

100.000
600.000

1098.000
__1267.500

O.

10.000
O.

249.800
247.880
249.200
253.000

O.

10.000
1134.000

200.000
700.000

1133.000
1 267.500

O.

10.000
O.

249.000
247.600
253.000
253.000

O.

O. O. o.
O. O. O.

300.000 248.670 400.000:-__
800.000---247.830---9a~.ODO

1134.000 253.000 1163.COO
J 3pO • .99 0 253 .J2.Q.Q__--Ul_L,90"'-0"'-- _

Oa O. O.

X1 31503.000 O. 1134.000
X3 O. O. O.

__ C 0.03 5 0.035 0.030

1300.000
O.
O.

80.000
O.
O.

30.000
1134.000

O.

80.000
O.
O.

O. O. O.
O. O. O.
0. -----"0 •• 0_. _

21.000 887.000 1060.000 97.000 97.000
O. --- -0-: o. O. 887.000
O. 252.000 20.000 250.000 35.000

152.000 245.800 430.000 246.000 450.000
680.000--2~6.000---690.000 248.000 715.000
835.000 252.000 845.000 253.000 887.000

1060.000 0,,- 0. O. O.
O. O. O. O. O.

X1 31553.000 56.000__1160.000__1327.000 50.000
X3 O. O. O. O. O.
GR 250.000 O. 250.000 135.000 249.8 0

, GR 2/,8.600 310.000 270.000 310.000 270.000
GR 248.700 414.000 --248.000 ----461 .000 2~ 7.600
GR 247.000 566.000 246.900 575.000 270.000
GR 247.400 613.000 247.800 664.000__ 247.800

"~-GR--247.800 681.000 --247.800 696.000 245.050
GR 270.000 763.000 270.000 767.000 247.100
GR 247.000 875.000 270.000 875.000 270.000
GR 247.400 965.000 247.500 976.000 270.000

~ GR 247.900 1000.000 248.970 1020.000 250.250
GR 245.240 1215.000 270.000 1215.000 270.000

--G-R---251.000 --1327.000 ·0. - O. O.

O. 0., O.
O. O. O.

88.000 248.000 197.0-0
22l•• 000---2 45~-800---282.000----------

510.000 270.000 518.000
631.000 2_41.._~OO 631.GO'=-O ...-J-
810.000 251.160 900.0::J0 I

1020.000 270.000 1020.000
1130. OO~ O. O•

100.0-00
O.

250.000
-'247.500

270.000
270.000
249.720
245.510
251.000

50.000 0. 9. 0. _
O. O. O. O.

249.800 210.000 249.100 260.000
247.300 313.000 249.000 __364.000 _
247.100 496.000 246.900 512.000
270.000 533.000 246.900 5~3.0CO

270.000 677.000 270.000 681.000
21,7.200 747.000---247.100---763.000 1"
247.200 813.000 247.000 865.0CO J
247.100 879.000 247.2::J0 915.000 "
270.000 980.000----247.500---980.000----------
253.000 1160.000 245.240 1193.000
245.240 1217.000 245.240 1303.000 ,

O. ----- O. ----0-.----- O. ------

97.000 O. O. 0
O. O. O. O.

248.000 121.000 246.000 140.000
246.000 500.000 245.800 510.000

- 248.000 ---725.-000 2 50-:-4-50--~-S:OOO:--------
245.770 936.000 245.770 1046.000

O. _ _ 0-", Q. o. _
O. O. O. O.

100.000
960.000
38.000

224.000
510.000
627.000
790.000

1000.000
1110.0DO

50.000
1160.000

162.000
318.000
496.000
575.000
677.0nO
727.000
767.000
879.000
976.000

1110.000
1217.000

O.

100.000---
O.

250.000
270.000
246.500
270.000
249.000
245.510
245.510

34.000--960~OOO·--1-130.000

O. O. O.
O. 252.000 20.000

218.000 270.000 -218.000
397.000 246.000 413.000
5i8.000 247.000 627.000
697.000 248.000 710.000
910.000 253.000 960.000

1022. 000__2-i~~51.~__1 Q2 2 .000

- X1 -316 53 • 000
X3 O.
GR 252.000
GR--247.500
GR 20.800
GR 246.500
GR--247.5CO
GR 251.160
GR 270.000

X1 31750.000
X3 O.
GR 254.000

G GR 245.800
--GR --245.800

GR 252.000
GR 251.000
NC ---- 0.030

•

•
l.

"1X1·319""OO-:OOO ---30.000-801-:000---9-95.000
I X3 O. O. O. O.

"~__GR 2 54• 500 0 • 254 • 0 00 5 • 0 0 0
GR 245.800 110.000 245.800 188.000
GR 270.000 236.000 270.000 244.000
GQ 270.000 284.000 270.000 289.000

"'--G R--245 .800-- 63 5.000---246.000---640.000
GR 252.900 780.000 253.000 801.000
EJ O. O. __Q.. 9.

150.000 150.000
O. 801.000

250.000 24.000
246.000 197.000
248.400 244.000
247.000 289.000
246.000 660.000
246.180 871.000

O. O.

--------------
150.000 O. O. O.

O. O. O. O.
__ 248.000~ 75.000 2.46.000_-__ 90.000 _

248.000 228.000 248.400 236.000
248.000 278.000 247.500 284.000

_ 2_1,6.000 __296.000 245.800 __315.000, _
251.570 680.000 252.900 770.000 ~

246.180 981.000 251.000 995.000
_O_~ 0_. O. O.



...

1 TRAC E

FQ

---- -_._---

.._-----,-----------
O. O•

WSEL

CHNIM

251.900 q.0,

o.

Q

18\-)

O.

2.0

HV INS

ALLD C

O.

O.

FN

;~ ET RIC

O.

XSECfi

STRT

HEC2 RELEASE DATED OV 76 UPDATED AUGOOOO
ERROR CORR - 01,02

ODIFICATION - 50,51,52,53
* ••••• ******************* •• ********************~*.

*****.**********.*******k*************************

T1 RUN CHAPARRAL LT 08
T2 FLOW RANGE 23200 TO 27200 CFS
13 RUN NO. 1/. 0=27200

J 1 ICHECK INQ NINV IDIR

- - O. 1 5. O. O. O.---
J2 PROF IPLOT PRFVS XSECV

-----1-5:000 o.
-_._._._*

o. "0:•
~- ------------

"
• I

------------------------------ -- - ------ -

"

'.

.._----- _._------------

-----_._-

-------_.

.----------------- -------

,---_._---_.__._- -------------

•



13 3265 DI VIDE D FLO Wr-- --- __0- ------

'L-....- _ _ _ . _

, *SECNO 31310.000

I'

"

BANK ELEV
LEFT/RIGHT

ssn
EN DS1. _

GLOSS
TWA
ELMIN
TOPwID

---- ---------------------

1159.999
0.20100000. GO

1. _100000.00 _
i?44.00 75.93

1036.52 1160.00

1155.999
O. 100000.00

O. 100000.00
244.00 59.55

1096.45 1156.00

HL
VOL
WTN
COR AR

1 TARGET=
0.82 0.10
_ O. 7.

0.035 0.030
o O.

1 TARGET=
0.32 O.

O. O.
0.035 O.

o O.

HV
AROB
XN R
Ie ON T _

ES
ACH
XNCH
I DC

T YP E=
252.22

o.
0.030

o

0.400

CWSEL __ ._CR I VIS WSE LK
QCH QROB ALOB
VCH VR08 XNL
XLCH X_LOBR__....TRIAL_

*PROF 14

3301 HV CHANGED MORE THAN HVINS

- _._---- ----_.- - .
3470 ENCROACH"1ENT STATIONS= 0.0 1160.0 TYPE=

31310.00 7.70 251.70 O. O. 252.52
•< 27200. 27200 • Q. .Q.. __3.7 39 • O.
~':---- 0.00 7.27 O. O. 0.035 0.030

0.003709 60. 60. 60. 2 0

---- - -- - - - -- ---- --- - - --

CCHV= 0.200 CEHV=
*SECNO 31250.000

SEC N0_ _ DE PTH
Q QLOB
TI t·1E VLOB

r-__SJ_QE XL08L __
II
'I
'~_47_0 EN_CFO},CH~'ENT SlATIoNs= O.O__ 1156.0

ID 31250.00 7.90 251.90 O. 251.90
27200. 27200. O. O. 6001.

~- O. 4.53 0. 0_. 0.035
0.000982 O. O. O. 0

•
*SECNO 31370.000

~-3265DIVIDED FLOW
I'
I

3470 ENCROACHMENT STATIONS=

3301 HV CHANGED MORE THAN HVINS

•
31370.00 4.93

;;,--- 27200. -- 27200:-
I 0.00 9.24

0.009334 60.- --- _ .._-

0.0 1163.0
251 • 7_-=3'----0 • 0 •

-- 0 • 0 • 29 4 2 •
O. O. 0.035
60. 60. 4

TYPE:: 1 TARGET=
253.06 L._33 0.33

O. O. 11-
0.030 0.035 0.030

___ Q.. __..Q _ O.

1162.999
___....9.20.100000.00

3. 100000.00
246.80 48.39

1 01 7 ._Q.~ .) 1.63 ... 00"-- --'

"
*SECNO 31413.000--- ------- ---------------------------

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS= 0.0__1163.0 TYPE=
~--314-13.00 - 5.91-- 252.71---0-. O. 253.42

27200. 27200. O. O. 4032. O.
'--- _ O. 01 6.75 0. O. O. 035 _ . ...9.03 a

0.003652 43. 43. 43:--- 5 a

)1

;.

Jl

I ~

1J_6~. 9.9'!- _
0.12100000.00

4. 100000.00
246.8Q 0._00'-- _

1055.64 1133.93

---- -- -----------------------------

____ .1__ TA'RG ET=
0.71 0.24

O. 15.
.Q.&.3_5_ _ 0.029

o O.

0.00 FEET

--- ------'
WSEU: EG HV HL OLOSS BANK ELEV
ALOB ACH AROB VOL TWA LEFT/RIGHT
XNL XNCH XNR WTN ELrHN SSTA

'"" :~ .. _.

-----
CWSEL CRIWS
QCH GROB
VCI-! VROB

DEPTH
GLOB
VL08

SECNO
Q

T 1'1 E

~*SECN03,_423 .000
3280 CROSS SECTION 31423.00 EXTENDED

"



SLOPE XLOBL XLCH XLOBR !TRIAL I DC ICONT CORAR TOPWID EN DST

3470 ENCROACHMENT STATIONS= 0.0 1134.0 TYPE= 1 1133.999 -----"----
TARG ET=

31423.00 5.40 253.00 O. O. 253.49 0.49 0.03 0.04100000.00
272 00. 27200. O. O. 4839. O. O. 16. 4. 100000.00

0.01 5.62 O. O. 0.035 0.030 0.035 0.029 247.60 0.00
0.002397 10. 10. 10. 3 0 0 O. 1134.00 1134.00

------ -----

*SECNO 31503.000
3230 CROSS SECTION 31503.00 EXTENDED 0.13 FEE T

---- ------ --,

---------- ------

•
3470 ENCROACHMENT STATIONS= 0.0 1134.0

315)3.00 5.53 253.13 -0. O.
27200. 27200. O. O. 4986.

0.01 5.45 O. O. 0.020
---0:-00 0 ii1-----80 ~----80.----80.---- - 2

TYPE= 1 TARGET=
253.60 0.46 0.10

O. O. 25.
0.020 0.020 0.026

0- ----- 0- O•

1133.999
0.01100000.00

6. 100000.00
247.60 0.00

113 4.00 - 1134.00----------------------'

I

.J'

.1

,)

3265 DIVIDED FLOW
3280 CROSS SECTION 3 1 5 5 3. a-o'-EXTEN DE 0---.-2 • 2 7 FEE T - - - ---._- ----- )

------- -----3-470·ENCROACHMENT STATIO IS=-----0-:-0---1160.0
31553.00 8.22 253.27 O. O.

27200. 27200. O. O. 5434.
0.01 5.01-- -0. 0-.-----0:--035

0.001714 50. SO. 50. 4

T YP E=
253.66

O.
0.030

o

1 TARGET:
0.39 O.OS

O. 31.
0-:0-35-- 0.027

o O.

- -- -1159.999
0.01100000.00

8. 100000.0.-"'0 _
24-5.05- 0.00

1128.00 1160.00

-- - --- - ------------ -------- -----
*SEC '0 31653.000

- --- -- -- ----_._---,. 3470 ENCROACHMENT STATIONS= 0.0 887.0 T YP E=
31750.00 7.82 253.62 O. O. 254.01

27200. 27200. 0_______Q_.___5.4 53._ O.
0.02 4.99 O. O. 0.035 0.030

0.001032 97. 97. 97. 2 0

_.

I.

886.999
0.02100000.00

12._.1 0000.0.00<..-.. _
245.80 3.77
883.23 887.00

959.999
0.03100000.00 _-------

10. 100000.00
245.80 0.00
942.00 960.00

1 TA RG ET=
0.39 0.13
__.0 ._ _ _ 54 •

0.035 0.028
o O.

1 TARGET=
0.47 0.17

0.- 43.
0.035 0.028

o O.

TYPE=
253.87

O.
0.030

o

2.62 FEET

2.39 FEET

0.0

31750.00 EXTENDED
*SECNO 31750.000
3280 CROSS SECTION

3470 ENCROACHMENT STATIONS=

3265-DIVIDED FLOW
3280 CROSS SECTION 31653.00 EXTENDED

I)

"
960.0

31653.00 7.59 253.39 O. O.
27 200. 27 200. 0.--- O. --4-940.

0.02 5.51 O. O. 0.035
0.001698 100. 100. 100. 2,Jr--- ------ -- -- -------

"I
"I

•

*SECNO 31900.000

3265 DIVIDED FLOW
3280 CROSS SECTION 319JO.00 EXTENDED 2.71 FEET



- l
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._._--- -----_._----------- ._.. -- -----_ ...

"

SECNO DEPTH CWSEL CRI WS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALoa ACH AROB VOL TWA LEFT/RIGHT
TI ME VLOB VCY VROB XNL XNCH XN R WTN ELMIN SSTA.--_...
SLOPE XLOBL XLCH XL08R ITRIAL 10 C I CON T COR AR TOPWID ENDST

l __ . .. -----, 3470 ENCROACHMENT STATIONS: 0.0 801.0 TYPE= 1 TARGET= 800.999
31900.00 7.91 253.71 O. O. 254.20 0.48 0.15 0.04100000.00

27200.__27200. _Q. O. 48?3. O. O. 72. 1 5. - 100000.0.9
;1 0.03 5.58 O. O. 0.030 0.030 0.035 0.028 2':'5.80 6.37

0.000946 150. 150. 1 50. 2 0 0 O. 781.63 801.00

;1

j!

),

"

::c..' _

./._------ -_._---- - .- .._~-----

.,

"
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::'~---

12

1;1

. ;

•

•
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- 1·'

. - --------------------------~

I
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... - __ • - -------------------------- 1

------------- _. - ------_._.__._----------------------

-----------_.._-- --_ .._- --------------------------
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,.,--------------------------
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"
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II

I. '"
J

-------

ELw

253~

W

E
• W__ t

W E
W E

______"___-'W__E _

W E
W E
W E

• W

252.

w.
w.

',I •
____ ',I •

W •
W
W
W
W

____',1_•

',I

',I

___\01._'

OJ E L
W E L

:- --"- ~_ _'_W':__ __'E__"L=-- _
',I E L

W E l
__........ -'--_-"'';/ E L. _

W E l
',I E l

____-" ,__W EL.. _

',I EL
W El
W__E...l~ _

251.

M
_____-'-M

M
M

• .__~1

M
r~

M
M
M

250.

-_._- ._------

--_._-----

.- --_._-_._------

249.

- -'---

- ..~-----_.

248.

I
1
I
I L .• __

I
I
I
I
1

I
I .
I •
I -._. ..
I
1 •

247.

_ _._1 _

• 1

I •

246.

1.

245.

. .--- 0 - _

31750.00

31553.00

31653.00

31503.00

31413.00
31423.00

31310.QO

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

PROFILE FOR STREAM O. 14 Q=27200

---------

I.

ELEVATION-FT 244.
SECNO CUMDIS-FT

__3}.?~.-9..Q__ O. I
10. I
20. I
30. 1
40. I
50. I
60. I
70. C

'I 80. C
",_______ 90. C
.. 100. C

110. C
__-213 70~_O__ 120. _ C ~ • __

130. C
140. C
1 50. C
160. C
170. C
180. C- ---
190. C
200. C
210. C
220. C
230. C
240. C
250. C
260. C

____ 270 ._J -----''- ----'''--__
280. C
290. C
300. C -----"__-----"_--"-__
310. C I
320. C .1

_______ 330. C ._L • ...._. _
340. C 1
350. C 1

"r--------- 3 6 O. C 1
370:-"( I
380. C I

_390. C --'--_ I _
400. C I
410. C I •
420 ._C_____ I_,__. , _
430. C I •
440. C 1 •
450 • _~ "-- 1--" ._
460. C I •
470. C I

r- 4 80_.__C'-- "-- J •
490. C I •
500. C I •

. 510. C 1_.__
520. C I •
530. C I •

_,~'?"'"......:~r_~_::...j._!t.Q..__ ~~~~~~~I~~~~~~~~~~.=-,,-~~~~_~.,....:!!!"""1'"'iIlt"'I"l!!'[i!""~~g:

•

•



------------------_ .

550.
560.
570.
580.
590.

________ 600.
610.
620.
630.
640.

31900.00 650 0

L---. _

c
c
c
c
c
c
c
c
~
c
c

I
I

____0 I
I
I
I
I
I
I
I
I

.-

._----"-

• --------------- _.- ---- _.._---

•
"

-------------------------------------- --'

I

---------------].._--------------------- ----
I

,I

lJ

'1-----------------_._---------------

11--------------- --- ---_.-

\ rl------------------------.-----

I
":L · · _

::-----------------------------------
I

L
SI



7
------- - ---

o. ~,..-----;:;c o.
27400.000 27300~OOO

o.

FO

!TRACE

o.

--LEET--Q J3
Q ;; ? 7/:300 -

o.

WSEL

CHNH1

251.900o.

- ---- - --------

o

ISW

O.

2.0

HVINS

ALL DC

o•

o.

FN

METRIC

0.400 O. O. O.
27800.000 --27700.000 -2-7600 :06 0--[75·00.000

O.

XSECH

o. O.

XSECV

o.

PRFVS

2.

o.

I P LQ T

0.035 0.035 0.030 0.200
9.000 28100.000 -raooo. 000-2 7900. 000

NC
OT

J2 NPROF

o.

HEC2 RELEASE DATED NOV 7~ UPDATED AUGOOOO
ERROR CaRR - 01,02
MODIFICATION - 50,51,52,53

**********.***.*****.****~*********************.**

T1 RUN CHAPARRAL LT 08
T2 FLOW RANGE 27300 TO 28100-CFS
T3 RUN NO.1 0=28100 CFS

*.*************************************.********~k

--J 1--1(: HECK- --INO ----NTN-V-----iD IR--- ST RT

..-- ---1-~000

•
X1 31310.000 24.000 1160.000 1350.000
x3 O. O. O. O.--GP 252.900 -----O. ------252.000

--_._---_.
70.000

GR 253.000 380.000 250.000 440.000
GR 244.000 790.000 246.000 825.000
GR 249.400 1110.000 250.000 1160.000
GR 249.500 1/005.000 250.000 148~.000

o.o.o.10.000

'0. 0-.-------0. O.

o. O. O. O.
248.000 204.000 246.000 211.000

-- --248.000--3-25. 000---2-48:000----1,,03 .000--- --------
246.000 851.000 248.000 911.000
250.000 1306.000 252.000 1326.000
2 51 ~ 500---16-09--:000 2-52~ 0·00---'713:-000

o. o. 0.. o.

60.000 O. O. O.
O. O. O. O.

--250:000--1-'6;cm-o 24-9:600 2n:oOO----- ------1,
249.700 476.000 250.400 538.000 I .
246.800 818.000 248.000 1023.000 'l

--249.00 0--'-1S3:-0CfOz------.:2 4 4-=-600--1-203.000
O. O. o. o.

43.000 O. O. O.
O. o. O. O.

--2-53.000---2-3COOO 252:-00-0 2-55.000
248.000 480.000 247.800 506.000
247.500 642.100 246.800 729.00G

----248-.500 1 045:00:-;;0-- 249.000--'090:000'---------
244.700 1163.100 244.700 1267.500

____O.!...... O. . O. o.

60.000 O. O. O.
O. O. O. O.

--249;'00 203.000 250-:D"00 330:000
246.000 620.000 244.000 640.000
250.000 975.000 249.000 1045.000
244.500--132-2 :00-0---2-50--=--000---'3 50 .000---
254.000 1595.000 O. O•

10.000

43.000
1163.000

210.000
470.000
642.000
998.000

1163.000
O.

o.
1156.000

146.000
308.000
844.000

1286.000
, 576.000

O.

10.000

4.3.000
O.

250.000
250.000
260.000
247.400
253.000

o.

60.000 60.000
O. 1163.000

251.300-- 85.000
253.700 431.000
24~.000 721.000
249.400 1163.000
254.000 1493.000

60.000 60.000
O. 1160.000

250.000--- 110.000
2/.8.000 535.000
248.000 9'5.000
244.500 1185.000
252.000 1530.000

o.
O.

250.000
21.6.000
244.000
244.400
250.000

O.

1300.000

1358.000
O.

65.000
373.000
601\.000

1106.000
1358.000

1134.00020.000

23.000 1163.000
O. O.

- -- o. ------z5 1• 300
316.000 252.500
571.000 247.800

1075.000 249.400
1338.000 250.000

31250.000 27. 000---,T5 6. 000- --1326.000_
O. o. o. o.

252.000 O. 252.000 55.000
244.000 219.000 244.000 ---291.000
246.000 462.000 244.000 479.000
248.000 1156.000 244.400 1176.000
252.000 .-- '1426.000 --250. 000----'-44 0.000
252.000 1858.000253.000 1962.000

X1 31413.000 27 .000 1163.000 1300.000
x3 O. O. 0.• O.
GR 251.500 O. 249.100 -----100.000
GR 249.700 369.000 250.400 431.000
GR 248.000 572.000 260.000 572.100
GR 248.000 936.000 248.000 962.000
GR 249.000 1133.000 253.00CJ 1134.000
GR 253.000 1267.600 253.000 1300.000------

X1
X3
GR
GR
GR
Gq
GR
GR

X1 31423.000

X1 31370.000
x3 O.

- GR-- 2 5 3 • 0 0 0 ---
GR 250.000
GR 241l.000
GR --249.000 ---
GR 244.600

•



x3 O. O. O. O•. O. 1134.000 O. O. O. O.GR 251.500 O. 250.230 100.000 249.800 200.000 249.000 300.000 248.670 400.000GR 248.300 500.000 248.030 600.000 20.8130 7fJO.000 247.600 800.000 247.830 900.000GR 248.360 1000.000 249.000 1098.000 249.200 11330000 253.000 1134.000 253.000 --1163.000GR 244.700 1163.000 244.700 1267.500 253.000 1267.500 253.000 1300.000 253.000 1371.000NC 0.020 0.020 0.020 O. O. O. O. Q..._----0.__ . O. ---- -_.- -.-

X1 31503.000 O. 1134.000 1300.000 80.000 RO.OOO 80.000 O. O. O.X3 O. O. ---
O. O. O. 1134.000 O. O. '0. O.

--- -------
NC 0.035 0.035 0.030 O. O. O. O. O. O. O.

Xl 31553.000 56.000 1160.000 1327.000 50.000 50.000 50.000 O. O. O.x3 O. O. O. O. O. 1160.000 O. O. O. O.GR 250.000 O. 250.000 135.000 249.800 162.000 249.800 --2-10:000 2-49.100 --260.000-------
'1 GR 248.600 310.000 270.000 310.000 270.000 318.000 247.300 318.000 249.000 364.000GR 248.700 414.000 243.000 461.000 247.600 496.000 247.100 496.000 246.900 512.000GR 247.000 566.000 246.900 575.000 270.000 575.000 270.000 --583.000---

246.900 583.000
"

GR 247.400 613.000 247.5300 664.000 247.'l00 677.000 270.000 677.000 270.000 681.000• GR 247.800 681.000 247.800 696.000 245.050 727.000 247.200 747.000-'-- 247.100 763.000GR -- 270.000 ---763.000 -- 270.000 767.000 247.100-
767.000 247.200 813.000 247.000 --865.000-------

GR 247.000 875.000 270.0::10 875.000 270.000 879.000 247.100 879.000 247.200 915.000GR 247.400 965.000 247.500 976.000 270.000 976.000 270.000 980.000 247.500 980.000 -247.900 1000.000 248.970 -----1020.000 250.250 1110.000 253.000 --Y160.000---
245.240--1193.000 ----, -GR

GR 245.240 1215.000 270.000 1215.000' 270.000 1217.000 245.240 1217.000 245.240 1303.000GR 251.000 1327.000 O. O. O. O. O. O. O. O.---- --- -----

97.000 O. O. O.
O. O. O. 0 • --- --..1

'--248.000---121-:-000 246:0-00 140~00b "
246.000 500.000 245.800 510.000
248.000 725.000 250.450 745.000
2 4 5-:-77 0 936. 0 00~-~2-4 5-:-77 0'--'-,046 • 00-0------- ---

O. o. o. O.
O. O. O. O.: -.-J

100.000 100.000 100.000 O. O. o.
O. 960.000 O. O.

----_..
O. O. -- ---- - --- --

2';0.000 38.000 250.000 88.000 248.000 '97.000
270.000 224.000 247.500 224.000 245.800 282.000
246.500 510.000 270.000 ---510-:000 2 70~ 000---5'18.006
270.000 627.000 270.000 631.000 247.000 631.000
~49.000 790. 00f) 249.720 810.000 251.160 900.000

--'245.510 1000.000 245.510 --1020.000---270-:-000---1020.000
245.510 1110.000 251.000 1130.000 O. o.

97.000 97.000
O. 887.000

250.000 35.000
~~6.000 450.000
248.000 715.000
253.000-----887.0CO

O. O.
O. O.

150.000 150.000 150.000 O. O. o.
o. ---.801.000 -·----0. o. o. o.

250.000 24.000 248.000 75.000 246.000 90.000
246.000 197.000 248.000 228.000 248.400 236.000
248.400 244.000 --2-48~000---2-78-=-O'OO---247:-500 284.000--------
247.000 289.000 246.000 296.000 245.800 315.000
246.000 660.000 251.570 680.000 252.900 770.000 ~
246.180-----871.000 246.180 981.000 251~OO------995.000

O. o. O. O. O. O.

21.000 887.000 1060.000
O. O. O.
O. ----252.000 ---20.000

152.000 245.800 430.000
680.000 246.000 690.000

'835.000--252.000 --845.000
1060.000 O. O.

o. O. o.

34.000 960.000 1130.0eo
._--_ ..

O. O. O.
O. 252.000 20.000

218.000 270.000 218.000
--397.000'--246.000 --413.000

518.000 247.000 627.000
697.000 248.000 710.000
910.000--253.000 960.000

1022.000 245.510 1022.000

31653.000
O.

252.000
247.500

-245.800
246.500
247.500
251.160
270.000

Xl
x3
GR
GR
GR
GR
GR
GR
GR

xl 31750.000
x3 O•
GR- -254.000-
GR 245.800
GR 245.800

-- GR -2 52 .000 -
GR 251.000
NC 0.030

Xl 31900.000 30.000 801.000 995.000
x3 O. O. -- '0. . O.
GR 254.500 O. 254.000 5.000
GR 245.800 110.000 245.800 188.000

-- GR--270.000 --236.000--270.000 244.000
GR 270.000 284.000 27C.000 289.000
GR 245.800 635.000 246.000 640.000
GR--2 52. 900- -780~000--253. 000 --801.000
EJ O. O. O. O.

•



--- ---:........J

Lr. FT O. f3.
---------------/.~ '7 1fj';l1 !<

Q::- 'Z-- j) I VV C":>

---,
i\

HEC2 RELEASE DATED NOV 76 UPDATED AUGOOOO
ERROR CORR - 01,02
MODIFICATION - 50,51,52,53

T1 RUN CHAPARRAL LT 08
T2 FLOW RANGE 27300 TO -28100-C(S
T3 RUN NO.8 Q=27400 CFS

••• *****.*****.*.****** ••• *.**.***.*.*.***********

*k**.* ••• ****.*.***.*************************~****

J 1 ICHECK INQ NINV ID I R STRT METRIC HV INS Q - -- -
WSEL FQ

'" o• 9. O. O. O. O. 2.0 O. 251.900 O.------- -----

J2 NPROF IPLOT PRFVS XS ECV XSECH FN ALLDC 161.1 CHN rr~ I TRAC E

---- 8.000 -- -0.-- --------O~---- O. O. O. O. O. O. O•

• -- -- -

•
-------------- - - --- ---

----------------- - --- -- ---------------------------------------,
l'

I·'.-------

---------------- --- -- - --------- --------------------------------------- -,
l'

- - -- -----------------------------------------------

h



3470 ENCROACHMENT STATIONS= 0.0 1156.0 TYPE= 1 TARGET= 1155,999
--"31250.00 7.90 251. 90--'o~------251 .90 252.22 0.32 O. o.--Too-ooo :-00

27400. 27400. O. O. 6001. O. O. O. O. 100000.00
O. 4.57 O. O. 0.035 0.030 0.035 O. 244.00 59.55

0.000997 O. O~---- o. a 0 0 O. 1096.45 ---'-156.06

I.

"159:999
0.20100000.00

1. 100000.00
---2'4'4 :00 76.01 --------

1036.31 1160.00

oLOS S SA NK ELE'---'V'- _
TWA LEFT/RIGHT
ELMIN SSTA

,_T9_!:'_~~ .J'.N D::...:S"-T'-- _

HL
VO L
WTN
CORAR

--1 ...... TAR GET =
0.84 0.10

O. 7.
0.035 0.030

o O.

HV
AROB
XN R
!CONT

TYPE':
252.53

0"
0.030

o

EG
ACH
XN CH
I DC

WSELK
ALOB
XNL
ITRIAL

1 160. a
o.

3736.
---0.035

2

----------

0.400--

3301 HV CHANGED MORE THAN HVINS

3265 DIVIDED FLOW

* PR 0 F 8

CCHV= 0.200 CEHV=
*SECNO 31250.000

SECNO DEPTH CWSEL CRIWS
Q QLOS QCH QROB
TIME VLOB VCH VROB
SLOPE XLOBL __ ,~L_CH XLOBR

---3470 ENCROACHMENT STA-TIONS=----O-.O
31310.00 7.70 251.70 O.

27400. 27400. O. O.
0.00 7.n-o:--- -0.-

0.003774 60. 60. 60.

I'

',.

•
I,

*SECNO 31370.000

3265 DIVIDED FLOW
"

jll

3 301 HV CHAN GED i~ 0 RET HAl HVINS

•
3470 ENCROACHMENT STATIONS= 0.0 1163.0

31370.00 4.93 251.73 O. O.
27400. 27400. -0:----'0:--2939.

0.00 9.32 O. O. 0.035
0.009500 60. 60. 60. 4

TYPE=
253.08

O.
0.030

o

1 TARGET=
1.35 0.34

O. 11 •
0.035 0.030

o O.

1162.999
0.21100000.00

3.-100000: 0""0,--------------

246.80 48.50
1016.83 1163.00

*SECNO 31413.000
, I

3265 DIVIDED FLOw
• I

. -- 3301 -HV CHANGED MORE THAN--HVINS-- ----- -

3470 ENCROACHMENT STATIONS: 0.0 1163.0
31413.00 5.94 252.74--0.- ----·0.

27400. 27400. O. O. 4055.
0.01 6.76 O. O. 0.035

0.003640--- 43-:-----4-3. 43. - 5

TYPE=
253.45

O.
0.030

o

1 T~RGET= 1162.999
0:-71 0.24 0:13'OOOOO~00

O. 15. 4. 100000.00
0.035 0.029 246.80 0.00

- - ---0---- O. --1056.30 11·=-3~3:....~9~3-----------------------

.---* SEC NO-3 n2 3 .000-
I 3280 CROSS SECTION 31423.00 EXTEN)ED 0.03 FEET

--oC0 S-S--BANKE LEV
TWA LEFT/RIGHT
ELI~IN SSTA

- ---- -
HV Hl
AROB VOL
XNR WTN

"Il'l'''''li''''}''''~~-~~~'!''F'rm:,~!.tI!:'l'''~.i ~.,.,.,~~~~"""""IlJ"~~~r"'- ....,-::"..."~,r~~P'~ ~M'V""''f'\':''''''~'T, ~'!':'..",.,~"......"""'_"~Il""J=~.·"""""'T"""~,-

DEPTH
QLOB
VL08

SECNO
Q

TIME



3470 ENCROACHMENT STATIONS=
31423.00 5.43 253.03

27400. 27400. O.-----
0.01 5.63 O.

0.002392 10. 10.

1 TARGET=
0.49 0.03

O. 16.
0.035 0.029

o O.

l

ENDSTTOPWID

1133.999
0.04100000.00

4. 100000.00=- .--, _
247.60 0.00

1134.00 1134.00

CORARI CON T

TYPE =
253.52

O.
0.030

o

I DC

1134.0
O.

4864.
0.035

3

IT RIAL

0.0
O.

O.
O.

10.

XLO BRXLCHXL08LSLOP E

1
L_

I'

*SECNO 31503.000
3280 CROSS SECTION 31503.00 EXTENDED 0.16 FEET

---*SECNO .)1553-.000 ---•
3470 ENCROACHMENT STATIONS= 0.0 1134.0

,.--- 31583.00 5.56 - 253-.16 0':- --- O.
27400. 27400. O. O. 5011.

'I 0.01 5.47 O. O. 0.020
'--0.000710 80.--- 80-;---- 80·.---- 2

TYPE= 1 TARGET= 1133.999
253.62 O. /;6 0.10--0 :'01-'-000'00-:-00

o. o. 2~. 6. 100000.00
0.020 0.020 0.026 247.60 0.00

, 0 -_.- _.-- 0- -. - O. ---1134.00-1 n-coo<--------------

------------------------------------ 1, ,)

I

3265 DIVIDED FLOW
3280 CROSS SECTION-315·53·:·0·0-E;XTENDED----2.29 FEET

bi--~ 470 -i: NCR OA CHME NT-S TA"n ON'S = tr:""O--f 160.0
31553.00 8.25 253.30 O. O.

27400. 27400. O. O. 5459.
0.01 5.02 - ._- 0.--'-----0-; -----0.035

0.001715 50. 50. 50. 4

*SECNO 31653.000

TYPE::
253.69

O.
0.030

o

-- -l-n-RG ET =.. "1"15-9-:-9-9'9
0.39 0.05 0.01100000.00

O. 31. 8. 100000.00
0.035 0.027 245~05-- -0."0'0·------------

o 0 0 1128.00 1160.00

,.
".-------------------------

~,.

"

],

J.

I
In

i, .
h

i/o.

----------------------,-----_.

959.999
0.03100000.00

10. 10'0000:·00--------------------------

245.80 0.00
942.00 960.00

1 TARGET=
0.47 0.17

O. 43.
0.035 0.028

o o.

T YP E'"
253.89

O.
0.030

o

2.73 FEET

31633.00 EXTENDED 2.41 FEET

0:0---887.0--"( YPE= - ---'---T I\-RG-E "(=----886. 999

7.84 253.64 O. O. 254.03 0.39 0.13 0.02100000.00
27400. O. O. 54 72 • o. O. 5'- • 1 2. 10 0 0O:-=O~.c-=O-=O=------,------------_

5 .01---0. ---'0. ---0-: 0 3 5 -0 • 030 0-:-035--0. 028 '-245--:8"0--3 • 54
97. 97. 97. 2 0 0 O. 883.46 887.00

31750.00
27400.
- 0.02

0.001036

3265-0 (V I DED - FlOW'-'--
3280 CROSS SECTION 31900.00 EXTENDED

*SECNO 31900.000

3470 ENCROACHMENT STATIONS= 0.0 960.0
31653.00 7.62 253.42 O. O.

27400. - 27400. -,_ .. -0.--- -0. --4960.
0.02 5.52 O. O. 0.035

0.001701 100. 100. 100. 2

*SECNO 31750.000
3280' CROSS' SECTIOr-.r--3"1750:-00-ll(TENDED'-- 2-.65 FEET

,'--3265 DIVIDED FLOW--'

3280 CROSS SECTION

\1

),

•



SECNO DEPTH CWSEL CRn-/S WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOS AC H AROB VOL TWA LEFT/RIGHT
TIME VLOS VCH VROB XNL XNCH XN R WTN ELMIN SSTA
SLOPE XLOSL XLCH XLOSR !TRIAL ID C ! CON T CORAR TOPWID ENDST

800.999---3470 ENCROACHNENT STATIONS= 0.0 801 .0 TYPE= 1 TARGET=
31900.00 7.93 253.73 O. O. 254.22 0.49 o.15 0.04100000.00

27400. 27400. O. O. 4890. o. O. 72. 1 5. 100000.00
0.03 5.60 o. D·. - 0.030 0.030 0.035 0.028 245.80 -

6.26
0.000950 150. 150. 1 50. 2 0 0 o. 781.74 SOl.00

------- -_._--

.. --- - - -----------------

----------- -- ---- - - - ---------------------------------------------

--- - - --------

--- . - - --_.. -_._---------------------------------

- -----------

- ------_._---------

- - ---_._--------------

"

•

•



PROFILE FOR STREAM O. 8 Q=27400 CFS

I

I,

I'
"

____l'

_____J

------_.,

w

w
• w

252.251.

---------~-----

W E L
W E l

____-=- -'-w7--"-- -=E. • L
W E. L
W E L
W .E L

• E M L

E M L
E L

., -=- ---"W-=:.---:E=-c- -.:M-'-- -=L ---,
W. E M L : \

w. E M l I
W E M L
W. E r~ l

W E M l
W E L

250.

- -- -_.--'-----

249.

._.._-----,. --

248.

I
I
I
I
I
I
I
I
I

---- --~ _._----

• I

I ._
I •
I .
I
I •
I •

247.

. I

----- ._---

I •

31653.00

31503.00

31413.00
31423.00

313 70.00

31310.00

PLOTTED POINTS (BY PRIORITY)-E-ENERGY,W-WATER SURFACE,1-iNVERT,C-CR1T1CAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END STA

,r

I,

I'

ELEVATION-FT 244.
SECNO CUMDIS-FT

____31250.00 O. I
10. I
20. I
)0. I
40. I
50. I
60. I

--- -- 70. C----I-

80. C
90. C

.-------- --- - 100. -e-
110. C
120. C
130-.-C
140. e
150. C •
160. -e- ----- ---.-
170. C
180. C
190. -- e- --------------
200. e
210. C
220. - C
230. e
240. e

----------- - 250. C,------

260. C
270. e

- ----"---. _. 2 R0 • c·'
290. C
300. e

- --~ 1:; 5T:00- 3 10 •--e I
320. e .1
330. e I

-- -- 340. C C--------
350. C I
360. C I
370.-~ 1
380. e I
390. C I

----400.--C I

410. C I •
420. e I • •
430 .-~C------=-----'I,--c-----------

440. C I
450. e I
460.--e I .
470. C I
480. C I

,--- - -- 4 90. -C---------- 1------

31750.00 500. C I •
510. C I • •
520. C·-------'-'----- 1-.-------
530. C I •
540. e I •

' .....-~'l~~'!!"';''l'':..~~''ll''•....,~~-~.....~~...'''"''.,..,->•...".,....,.,~~--.......-''''''''....,.."---------~

•

•



•

•

j,

550. C M W ~

560. C M \,J E
570. C t~ \oJ E
580. --- --- - ------------ -

C ,.., iii E
590. C r~ iii E
600. C ~, j,J E -- ------610. C t~ .. W E
620. C M W E
630. C M W E
640. --

t~ iii EC
31900.00 650. C M W E

------- -----

--------
I'

!-------------------------------------------_.

---- - -------------------

- ------------------------------

I---_._---

----_._--

--- - -----------_._-- ----l

I"

--------------------------------------

---- --------------------------------------~



•

•

••

APPENDIX C

Low Flow Computations



I
I
I;

J

I·
I.
I

~

I

----1,·
I

ITRACE

FQWSEL

CHNHl

249.7-.:0:...:0'--__0::...:. _

___---=- ---:::-- J I

O. o.o.

\-..ri~'A.'rl+-----------------------I----,

Rt.aS', ~ V hYl--e '
fI-I}:-------(Q-;;-~3CO cf')-L ~ -FloUJ -

Q

I 8\~

o•

2.0 0"-.

HVINS

AllDC

0.

o.

METRIC

FN

o.

XSECH

STRT

0. O.

o.

---_._----

-------------

XSECV

IDI~

0.'

o.

N ' V

PRFVS

------------ ----------

o.

I.NQ

IPlOTJ2 f\PRGF

o.

**************************************************
HEC2 RELEASE CATEC 'OV 76 UPCATEC AUGCCOC
ERRCR CCRR - 01,02
PCCIFICATION - 50,51,52,53

********** ***************************************

Jl ICHECK

___ Tl RUt- CHAPARRAL CI.. At- EL A, 0 RT 08
T2 FLQW RANGE 1900TO 3300 CFS AND LOW FLOW BRIDGE RUNS
T3 C~ 3300 CFS LOW FLO~

• I

L
'-------------_.- --

" 13.000•

•



-------

._------ -------

------------ ------ -.

253.00
253.00

1163.00
1267.50

Hl OlOSS AM K FLEv
VeL TWA LEFT/RIGHT
wTN EL~IN SST A
CQ.R A~__..J 0 ~w I O:.-_--=E NDS....:.T _

HL OLOSS BANK ELEV
VOL TWA LEFT/RIGHT

____WJN ELMIN SSTA
CO R7A::-R---:TO P\~ :':-1O;:----E:=,NC7-0=-S""T=--------------

1 TARGET= -1163.000
0.23 __0.• 05 Q.. 0 1__ 2_49.40. _

O. . 2. 1. 250.00
0.035 0.030 244.60 1163.00

o 0. 194.79 1357.79

1 TARGET= -1156.000
0.34 O. -- 0.----248.00

O. O. O. 252.00
0.035 O. 244.40 1156.00

0-- -0 :-----148:-93-1304-:-93

HV
AROB
XNR
JCONT

TYPE= 1 TARGET= -1134.000
250.40 0.59 0.02 0.00

534. O. 3. 1.
0.030----0~.~035 0.029 244.70

o 0 0. 104.50

EG HV
ACH AR08
XNC:..:..H:--__XNR
IOC ICONT

TYPE= 1 TARGET= -1163.000
250.J?__ 0.60 0.05 0.1_5__~~_~.00~ _

531. O. 3. 1. 100000.00
0.030 0.035 0.029 244.70 1163.04

o 0 O. 104.52 1267.56

TYPE=
25C.18

852.
0.030

o

TYPE=
250.04

703.
0.030

o

EG
ACh
XNCH
IOC

_. ------ ---

WSELK
AlOB
XNL
IT IAL

1962.0
249.70

O.
0.035

o

WSELK
ALOS
XNL
ITRIAL

1300.0
O.

o.
0.035

. __ _ __2

1160.0 15S5.0 TYPE= 1 TARGET= -1160.000
O. O. 250.12 0.22 0.05 0.03 250.00

g. O. 881. 23. 1- O. 250.00
C.J, 0 0.03: 0.030 0.035 0.030 244.50 1160.43
to. e 0 0 O. 301.21 1472.43

1156.0
O.

o.
O.

o.

CR I S
QRCEj
VR08

__.xL 08R

0.400

CHSEl
eCI-:
VCH
XlC~,-_

*SECt\O 31310.000

*SHl\C 31370.000

*PRCF 13

CCHV= 0.200 CE~V=

*SECI'iO 31250.000
SECNG DEPTH
Q eLCE
TI~E VlOB
SlCPE XlOEL

3470 f:i\CRCAChr~E 'T STATIC 'S=
31310~OO 5.41 249.91

3300. O. 3291.
0.00 O. 3.73

___ 0.C00735 __6~ .20'

3470 ENCRCACHMENT STATIONS=
31250.00 5.30- -249.70

3300. O. 3300.
O. O. 4.69

-_._-- O.OCl162 --- o~----- o.

3470 EI'iCRCAC~~ENT STATICNS= 1163.0
314i3.00 5.~249.78 C._

3300. O. 3300. C.
0.01 O. 6.22 C.

____Q.002042 43. 43. 41.

_____ *SEC 'C 3.1!L23.000 _
SECNO CEPTH CWSEL CRIWS
Q CLOB QCH QROB
T IfJE "-LCB__--.Y...C~.:... .y~OB

SLOPE XLOBl XLCH XLO~R

_______..;..*SECl\C _3.1.:.13.000 _

--- ---------- --- --
3470 ENCRCACH~ENT STATICNS= 1134.0 1371.0

31423.00 5.11 249.81 O. O.
\I~ D 00_."-.. -"-0_".__-=3'-=3 C0. O. O.
"I 0.01 O. 6.18 O. 0.035

0.OC2008 10. 10. 10. 2

I.

::r------- 3265 C IV IlEO--.fLCW,-'-.' _

oj; 3470 Ei\CRCACHMENT STATIG S= 1163.0 1493.0
________31370.00 5.3~4S.94 C. O.

3300. O. 3300. O. O.
0.01 O. 3.87 O. 0.035

0.OC0865 60. _6_9. 60. 2

•

•



BANK HEV
LEFT /R I G:;:H.;-T:....... _

S5 TA .----------

ENDST

1 TARGET= -801.000°;l._g_~......;0;,.;._0;o,.:;8:,.....~,.... ....$ . 00

1 TARGET= -1134.000
0.28 --2.-63' o. ··--Z5-3·.00

O. 4. 1. 253.00
0.020 O.°26 244.] o_1163_•.9_-::0~ _° O. 104.50 1267.50

TYPE= 1 TARGET= -960.000
252.52 0_, 19 0",,"::.;0::.:5==--_ O. 00 253.00.-::- --..:. _

942. O. 8. 2. 100000.00
0.030 0.035 0.028 245.51 963.58
__0___ ° o. __-'1:..:6:....:4-=._4:..:1=----..:1:..:1:...:3:....:0:..:.:..:0-'0'- _

rVPE;----l TARGET= -1160.000
252.47 0.18 0.02 O.OZ 253.00

967. 0. 5. 1. 100000.0~0 _
0.030 0.035 -0-.027 Z45.24~ 1163.-0-4

o 0 O. 161.96 1327.00

EG HV HL OLOSS
ACH AROB VOL TWA

- X CH--XNR - --WTN:---~Ei"'rN

IDC ICONT CORAR TOPWID

__1_.48 FE::..=.E..:..T . . -i

1.33 FEET

1.38 FEET

1.29 FEET

1060.0-TVPe-;---1 TARGET- 887.000
O. 252.58 0.20 0.05 0.00 253.00

O. 2}). O. 10. 2.100000.00
0.035 0.030 0.035 0. 028--245:'77-·8-91."-=2-::0~-----------------

2 0 0 O. 168.79 1060.00

1327.0
0.

0.
0 .• 035

2

1130.0
o.

0.
0.035

2

WSELK
ALoa
XNl
!TRIAL

9(;0.0
o.

o.
o.
1CO.

1160.0
o.

O.
o.

50.

31653.00 EXTENDED

*SECII(! 31750.000
3280 CROSS SECTIO~~1750.00-EXTENDED

-----_.--- --
*SEC1\C 31653.000

----- -----
3265 CLVICED FLCW
3280 CRess SECTION

----------
*SEOC 31553.000

3470 E~CRCACh~ENT STATICNS=
31553.00 7.04 252.28

3300. 0.__3300.
0.02 O. 3.41

0.C00501 50. 50.

3265 DIVICEC FLCW
3280 CROSS SECTION 31553.00 EXTENCED

U_"1U 1.~U ~.UU u. lO4.?(J 9.00 311.00 O. 245.10 244.70

*SEC, C 31503.COO
PRESSURE F OW

EGPR EGLl-C H3 Cl>.EIR OP BA EA TRAPEZOID ELLC ELTRD
AREA

252.43 250.51 0.14 O. 3300. 311. 306. 248.30 254.40

5ECNO DEPTH CWSEL CRIw5
,.-- C OLce OCH QRCS

TI ~E --VLoa---VCH---VROO
SLOPE XLOBL XLCH XLCBR

------ 3470 Et\CRQACr~E 'T SI!,T IGNS= 1134.0 1371.0 TYPE=
'I 3'1503.00 7.45 252.15 o. O. 252.43

3300. O. 3300. C. 0': 77CJ.

----- 0.02 o. ---- 4.24 o. 0.020 0.020
0.CC0267 80. 80. ec. 2 0

1----_· ----------.----
~I *SEC 0 319CO.000
I, 3?80_CRQ.~-?8CTI~9QO.Q.0 EXTENDED

".

.:

3470 E 'CRCACHI' ENT STAT IONS=
__31653.00 6~8~ 252.33

3300. O. 3300.
0.03 O. 3.50

,r--------O. OC05 5:3 109~ lC_0.-

I

" 3470-E~CRCAC~MENT-STATICN5= eR7.0
31750.00 6.61 252.38 o.

'1 . 3_300. 0. ?300. C.'
~I 0.04 O. 3.54 o.

0.000537 97. 97. 97.

, ,---------

3470 ENCRCACHME~T STATIONS= 801.0 995.0 TYPE=
\c"'.!=.""'!"........,.,...,~_"":!"!I1:"" ..........;;.3~1';,,,;;9.-<C,;.0~.~;0~0;.,...........""""6;.;..;;,• .;..'0;;'""'~~2.5:,.;::.2..;,.,.;4,;;8 ......",.~~r0;;,;.:-- ......~__'''l!l!'1;;,0,;,._._...;;2"5;,;;2~'.p;6;.;,6~, ..,..,

•

•



------- ------- _._--- -~------- ------

- ._-- ~--- ---_.~~--------~--- ---.

100000.00
806.38
995.00

I:
·-------------------------- ..11

J

3.
246.18
188.62

I'
-------"''-----'---------__--JI'

13.
0.028

O.

O.
0.035

o

950.
0.030

o

O.
0.030

2

0.'
O.
15 C.

3300.
3.L,7
150.

o.
O~

150.

__4' ~ • __

3300.
0.05

0.OC0579

e
-- ~_.-._. - ----- .._--_._---- --

.._----. - - - ._--

'2

--_. --- -- _. -~----------------
III

IH

IS

"

e.
--_. - --_._~--

I"------------.-- .:... JII

"
.J

---~ J::
2'

._] 11,

2;

-----

I I

2J

"

JI,

--~ ..__ _---------_.- -- .

32

Ill,
·_-----------------'"'--~---_._-- I"

J\

36



I ..;

lS

.)

Ii

ll"

II

'I

13
J

.<JI:.

""

l
J

111

In l

....

__---II

M
11

• 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
L
L
L
L
L
L
L
L
L
L
L
L
L
L

253.

W E
W E
W E

W E
W E

252.

E
W E.

~I. E
.W E

· W E i-1

· Iii E
M · VI E

I~ E
E

M
1-1
M
I"
I"
,"I
~j

j'I,

M
M
M
M
M
~\

M
M
M
M
M
M
M

r~

M
M

251.250.

-------------------~------

L

249.

L
L

248.

------- - •.-"'----

----'-----

o' " _

247.

'-

246.

lOW FLOW

245.

31653.00

31750.00

31503.00

PRCFIlE FOR STREAM 00 (FS

31413.00
___ 31~23.00

______31370.00

PlCTIED PCINTS (BY P~ICRITYl-E-E ERGy,W-~AT R SURFA(E,I-INVERf,(-CRITICAL W.S.,L-lEFT BA K,R-RIGHT BA, KtM-lO~'ER E 0 Sf A

ELEV~TIEN-FT 244.
SEC~C (U~CIS-FT

_____ )1250.00 O. (_._1__
10. ( 1
20. [ 1
30. ( __1 _
40. C I
50. [ 1
60. C J •
70. [ 1
80. [ 1
90. _ [ I

100. [ 1
110. C 1
120. [ I
130. ( I
140. ( 1
150. [ 1
160. C 1
170. ( 1
lRO. [ 1._ . _
190. C 1
200. [ 1
2l C • _ ( L __. _
220. ( I
230. ( I
,240~j: I
250. C I
260. C 1

___.__.__ 270.__( 1 • _
280. ( I.
290. ( I

__300._C .1 _
31553.00 310. C • 1

320. ( 1
330. (____ I
340. ( I
350. C I
360._(____ __J__
370. ( 1
380. ( I

___390.__ C L __
400. ( 1
410. ( 1
420. (_____ _ _1_
430. ( 1
440. ( 1

___________450.__( 1

460. ( 1
470. ( I

____480.__( • 1 _
490. ( I
500. C I •
510._( 1 •
520. [ 1 •
530. ( I.

________5_4.2...__(_ I.

•

•



319CO.OO

';l';lu.

560":
570 ~

580.
590.
600.
610.
620.
630.
640.
650.

c
c
c
c
c
c
c
c
c "----
c
c

I •.
I •

1
I
I
I
· [

• I
· I

I
I

1=«' rm f)a -iI::

W E l
W E l
w E l
W E l
Iv E .l
W E l "

WE L
WE l
WE l
W E L
W E L

• -----------

----------_.---

-_._~-::-------

---._--_._--------- 11

._-----;------

•
-------- ---------_._-----

--------_. -~-----

--- -

____~--'---_----~IIJI 14·

III
15,,'
I.

21 ,,'
21

------- ---------_.

._---- --_._---- ---------_.

11
J2 ,

12
';

III ;;~

I ,. .:l;'';'

"0pi
E

,
15

11
~

,
16 l

~ ~ ~~_______________ ~17'__~/I
11



31250.000 27.000 1156.COO 1326.0CO 0.
O. 0.__. .0_.___ 1156.000 O.

252.000 O. 252.000 55.000 250.000
244.000 219.000 244.000 291.000 246.000
246.000 _ ~6f_'000 244.000 47<;.000 244.000
248.000 1156.000 244.'400 1176.000 244.400
252.000 1426.000 250.000 1440.000 250.000
252 ...o..o..O U_~_l3..._(Lo..O 2?.l-'!..Q.QO 1962. OOO Q. . _

Tl RUN C~APARRAL CHANNEL AND RT DB
- -----1'2 flOW RANGCi900f0--3300 -CFrAND -LOW FLOl-J llRIOG": RUNS

T3 Q= 4000 CFS LOW FLOw

I!

O.

I

I'
___0_. llc,~

II

--IS
--- -,- J"

O.

9
t<+.O.B. ~ Chavh'\t.\ -'

----Q-~.4 DOOc{s l~w flow
---- J'

)

FQ

._-----.--_._---

O.

WSEL

o. O.

-1 .0 iQQO .,_--:::2,-4:...:9~.,-,7:...:0:c:0~ __:::.0-,,-. . _

-------- - -~-HVINS Q

O. o. O. O. o.
O. o. O. O. O.

lit 6.000 '248.006----20-4:00o--ii,-6. 000---21 1. 00-0------1
Il308.000 248.000 325.000 248.000 403.000 J

844.000 246.000 ~51.. 000 248.000__ 911.000 -,"
1286.000 250.000 1306.000 252.000 1326.000 d

1576.000 251.500 1609.000 252.000 1713.000
0_. o.~__ D.o. O.

!.
14"60. <29_0 1)0.!...Q.00 O. , -'0=. .__-"0:.:. _

04 O. O. 0. o. h
85.000 250.000 116.000 249.600 241.000 I •

43 1. 000 249 • 700 476. 000 250 • 400 5J 8. 000 . J1."
721.000 --- 246.800---8-18-: 000 ----=2.::.48-:- 000--1'023: 000

1163.000 249.000 1183.000 244.600 1203.000
1493.000 O. O. O. O.

1)

60.000 60.000 O. 04- ----
O. o. O. O. O.

110.000 249.100 203.000 250.000 330.000
535.000 246.000 620.000 244.000 640.000

- 915. '000 '---250.000----975.-000--249.-000---1'045.00O-----l.,
1135.000 244.500 1322.000 250.000 1350.000 , ,;i
1580. 0Q<2 254. 000 15'95.000 o. O. J 11

METR TC

0.400

STRT

0.200

1350. COO £0. GOO_
1160.000 O.

70.000 250.000
440.000 248.000
82?OOO" --248.000

1160.COO 244.500
148.8.000.. . ;U 2.900

135fl. 000 --2..9. QOO _
1163.000 O.

65.COO 251.300
313.000 2p3.700
608.000 248.000

1106.000 249.400
1358.000 254.000

O. _0. .._0. ._

TOIR

0.0300.0350.035

31310.000 24.o..~~__1160.0~0
O. O. o.

252.900 -0. 252.000
253.000 380.000 250.000
244.000 790.000 246.0CO
249.400 1110.000 250.0 0
249.50_0__l~05.000 __ 250,! 0_00

*****~***********$************************~*******
HEC2 RELEASE O~TEO NOV 76 UPDATED AUGOOOO
ERROR ceRR - 01.02
~CCIFICATION - 50.51,52,~3

***0**.*******.*.****************.**.* ••**••*** •••

NC

--- ---_. --- -----

-- ------ Q. Q.... O• _

___ Xl

X3
GR
GR
GR
GR

___GR

_____x1_31).70 • OPO_,__.,.,2""'3_.! 0 0 0__1163. QO 0
X3 O. 0; 0;
GR 253.000 O. 251.300
GR 250.000 316.000 2~2.~00
GR 248.000 -571-.000----247.800
GR 249.000 1075.000 249.400

-- G: '__;:;.24...:...4 • 60 0 13 38 • 0 0 0 2.5_<2.:: _00_0 _

---_._- - ----_._---
Jl ICHECK lNQ II V

Xl
______ X3

GR
GR
GR
GR
GR

_____GR

•

•

! •

l ."
•. 1,( ~ '" ,

"

J.

43.000
O.

250.000
I:>43.000 'f3.000 O. O. O. _

O. o. O. 0: O. )1

210 • 000 253 • 000 234 • 000 252 • 000 255 • 000 J, _,

n~' ~ .2S0.000 470.000 248.000 480.000 247.800 506.000 c'

260.000 ----- 642.000 ---247.500 642.-100--2- 4'6:"800---729.00-----J
J
; ~~;

247.400 998.000 248.500 1045.000 249.000 1090.000 ,,l' 8°
1

•

--.?23. 00Q. p63.0g0. .?44_.?_~_1~3.• 100 244.700 1267.500 l. ~':
,0. O. o. O. o. O. II :;

1300.000
1163.000
100.000
431.000
572.100
962.COO

1134.CCO
1300.000

1134. COO--1300. C)OO---~.-00()-----10~000---io.ooo O. o. O. III

0.- 1134.000 O. 04 O. O. O. O. J l,

J"250.230 100.000 249.800 200.000 24q.000 3~0.000 2~8~6!0 400.000 _
248.030 600.000 247.880 700.000 247.600 800.000 247.830 900.000
249.000 1098.COO 249.200 1133.000 253.000 1134.000 253.000 1163.000
244.700 1267.~CO 253.000 1767.500 253.000 1300.000 253.000 1371.000

....~. ~.~~ ~--"'''''''''"'

31413.000 J7~OQO 1163.09~_

o. o. 0:
251.500 O. 249~100

249.700 369.000 250.400
248.000 ---572.000----260.000
248.000 936.000 248.000
249.000 1133.000 253.000
253.000 ----I 26-7 :600---' 253.'000

______ Xl

X3
GR
GR
GR
GR

._.__~GR
GR

- ----XL3l423.000 20.000
X3 O. o.

----- GR 251.500 O.
GR 248.300 500.000
GR 248.360 1000.000
GR 244.700 1163.000

..:u:;~ ~ ·--:- ....-:T- -.- .........-...__....~.



,~ l.

S6
U.v.:U.
0.900

u.uLu
1':500

lJ.ULU
3.000

u.
O.

u.
104.500

u.
9.000

O.
311.000

O.
O.

O.
245.100

O.
244.700 .,

80.000 O. O. O.
o• 0. O. _-'--__---'0.
O. O. o. 0-.-------

1
'

253.000 1300.000 254.600 ?53.001.
O. 0 "-.. ---'·O_-'-. ~O..!.. _
O. O. O. O.

80.000
O. __
O.

254.400
O.
O.

80.000
254.400

O.
1163.000

O.
O.

1300.000
241.1.300

113',. ceo
2~3.COO

o.
O.

1134.000
1.000
O.

254.400
253.000

0.030

O.
o.
O.

1134.000
254.600.

0.035

Xl 31503.000
X2 O.
X3 O.
BT 4.000
BT 1371.000
NC 0.035

•

-
Xl
X3
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR

31553.000 56.000 1160.000
O. O. O.

250.000 O. 250:000
248.600 310.000 270.COO
248.700 414.000 248:000
247.000 566.000 246.900
>2.47.400--'- 613.000--- 24 7 ':800
247.800 681.000 247.800
270.000 763.000 270.000
247.000 875.000 270.(00
247.400 965.000 2~7.500

247.900 1GOO.000_. 24a.970
245.240 1215.000 270:000
251.000 1327.000 O.

1327.000
1160.((0

IVi.COO
310.COO
461.000
575.0CO
664.000
6'16.(CO
767.000
875.COO
976.000

1020.CCO
1215.000

.0.

SO.OOO
O.

249.800
270.0 0
247.600
270.000
247.800
245.050
247.100
270.000
270.000
250.250
270.000

O•

50 • 006 --- 5-0. 000 0 • 0 • O. Ii'
O. O. O. O. O.

162.000 249.800 210.000 249.100 260.000 ~

318.000 247.300--318.000 249~000-----364.uOU

496.000 247.100 496.000 246.900 512.000
575.COO 270.000 583.000 246.900 583.000
1,77. 000--270.000---677 .OOO----27-0.000---6fn:OLO---~.

727.000 247.200 747.000 247.100 763.000 I
767.000 247.200 813. 000 24..h.90_0 8~2~9Q..9 . I"

879.000 247.100 879.000 247.200 915.000 II

976.000 270.000 980.000 247.~00 980.000
1110.COO 253.000 1160.000 245.240 1193.000
1217.000 - -- 245.240--1217:-000----245. 240--1-303-:-0()0--- -J Il

o. o. o. o. O.
Il

"- - - ---- - --'-----

:i

7J

..

11

I"
I,.

---------------------- --.Ji

II
100.000 100.000 O. O. O.

O. O. O. O. O.
38. COO----250~o60 88 :000 24-8. o0-0----}97.000 --------.1'11

224.000 247.500 224.000 245.800 2&2.00C
510.000 170.000__--"'-510. 000---,--270. OOO lli~OOO II

627.000 270.000 631.000 247.000 631.000 ~

790.000 249.720 810.000 251.160 900.000
100o.ob9 242.510 1020.000 270.000 1020.0()~0 _
1110.000 251.000 1130:000 O. O. III

f____-'In-
97.000 97.000 O. O. 0-.---

O. O. O. O. O.
35. 000 248.000 121.000 246.000 140.00"'0 -, I'

450.000-----246.6uo 500.000 245.800 510.000 IllS
715.000 248.000 725.000 250.450 745.000
837. coo 145. 770 21_6.gOQ....__ P!.? 770 __10-!6~O_0__-.---JII

O. o. 0 • 0 • O. 7.

O. O. O. O. O.

--- -- -------- ----------------------------------

100.0uO
o.

-250.000
270.0 0
246.500
270.000
249.000
245.510
245.510

1060.COO 97.000
887.000 O.

20.000 250.000
430.000--- - -246.000
690.000 248.000
845.COO 253.000

O. O.
O. O.

1130.0CO
960.000

20. CCO---
218.000
413.000
627.000
710.000
960.CCO _

1022.COO

21.000 887.000
O. 0:
o • 1_52 • 000

152.000 245.800
680.000 246.000
835.000 252.0CQ_

1060.000 O.
O. 0':

34.000 960~000

O. O.
0.- -----i52. CCO- "-

218.000 270.000
397.000 246.000
518.000 247.000
697.000 248.COO

__ 910.000__ 253.000
1022.000 245.510

31653.000
fl.

252.000
247.500
245.800
246.500
247.500
251.160
270.000

3 750.000
O.

254.000
245.800
245.800
252.000
251.000

0.030

31900.000 30.000 801.000 995.000 150.000 150.000 150.000 O. O. o.
o. 0. o. 801.CCO O. O. o. o. o. O.

254.500 O. 254.000 5.000 250.000 24.000 248.000 75.000 246~OOO 90.000
245.800 110.000 245.800 188.000 246.000. 197.000 248.000 228.000 248.400 236.00U
270.000 236. OOQ __po. 000__ 244.000 . 24..8._400 244. 000__}4.fl. 000 278. 0-::-0-:'-0 -::24_7_. 5Q...O 28~Q.QO _________, l~

270.000 284.000 270.COO 289.000 247.000 2f1'i.000 246.000----296.000 245.800 35.00CJ . III
245.800 635.000 246;000 640.000 246.000 660.000 251.570 680.000 252.900 770.000

__ 25 2_SQ~_..1Jl0.000 253~..Q..QQ. &OL._0_O_Q 246. l...!LQ __ ._?71. 000 24Q_.IBO 981.000 251. 000 995. 000 l<

O. O. O. O. O. o. O. o. O. .0. II

Xl
X3
GR
GR
GR
GR
GR
NC

Xl
X3
Gr<.
GR
GR
GR
GR
GR
GR

-------------------------------------------------------- - ---

Xl
X3
GR
GR
GR
GR
GR

______.GR

EJ

•

]I



lJ

.Ii ;
31

,S

lS

11

..

11

11
11

III
Ja

1I

I

JI

JI
.,

lJ' ';
"31 8·

I" . ,

----_._-_.- -_.~

j:> ~'
~

It CO 'I
It ~,:,:l ..

- -.- ..... --- ---------

HL OLOSS BANK ELEV
VOL TWA LEFT/RIGHT
WTN ELMIN SSTA
CORAR'-TOPI-/I O----ENDS-=T-----------------

253.00
253.00

1163.00-"'-----------------J"

1267.50 »~

-~---------------------------

.-.__.-----.--------

._--"
____________.J,IIHL OL OS S. __ ~A~~El.E.Y...

VOL TWA LEFT/RIGHT
WTN ELMIN SSTA
CORAR TOPWID ENDST_..._--_.._- ......_----_.'--"'-'-_._---

GET= -1160.000
-0-:-0'8--- .- 0 :0-4 250.00

1. O. 250.00
0.030 244.50._.1160.09

O. 328.94 1488.94

1 TAR GET= -=-!..!_~3 '!.OO 0._--:::-;-:;:---;-;:- ---'- _
0.32 0.06 0.01 249.40

O. . 2. 1. 250.00
O. 035 .0. 0 :3.2.-_-..z4~ •...:6:..;:0'--....:1:..;1:...:6.? • 0 0==- . . .__, "at° O. 197.38 1360.38 I

! ~1

! ~: .
I

HV
AROB
XNR
ICONT

j-iV
AROB

___ .XNR
leONT

EG
ACH
XNCH
ICC

TYPE=- ._-
250.39

877.
0.030

°
11

IJ
14

-----l,s
TYPE= 1 TARGET= -1163.000 I. ZJ

250.69__ 0.87 0.08 12.. 2 2.__25 3.0-:;:0-;:- --'
535. O. 3. 1. 100000.00

0.030 0.035 0.029 244.70 1163.04
__~O ~O O. 104.52 1267.56

TYPE= J rA
250.32---- 0.30

903. 37.
0.030_... 0.035

o 0

'-'--1;
I I;

TYPE= 1 TARGET= . ..=-l..156.00Q. .:-"-:=-=- .j'
250.20 0.50 o. O. 248.00

703. O. O. o. 252.00
O. Q~.O O.! 0) 5 o! 24 !t.•_4.Lill..6"'.'-:0:-:'0'-- _

_0 . . _ ° o. __:~~. 9 3 1.304.9_3 1:0' I

EG
ACH
XNCH
I DC

TYPE= 1 TARGET= -1134.000
250.72 0.85 0.03 0.00

540. O. 3. 1.
-'0. 0'3-0--0:-035 ---O~029--il,4.7-0

o 0 O. 104.50

1300.0
O.

O.
0.035
___2.

1493.0
o.

O.
0.035

2

1595.0
O.

0 •.
0.035

2

WSELK
ALOB
XNL
ITRIAL

WSELK
AlOB
XNL
ITRIAL

1962.0
249.70

O.
0.035

o

CRIWS
OROB
VROB
XlOBR

CRIWS
QROB
VROG
XLOBR

0.400

C\,S El
QCH
VCH
XlCH

*PROF 1

CCHV= 0.200 CEHV=
*SECNO 31250.'000

SECNO DEPTH CWSEL
o QLOA QCH
TIME VLOB VCH
SLOPE XLOBL __..0LCH

__ .~'SECNO 31423.000 . __
SECNO DEPTH
Q OLOB
TIME VLO[3
SLOPE XlOBL

3470 ENCRCACj-H~ENT STAT~ONS= Il..2~.O

31370.00 5.47 250.07 O.
4000. O. 4000. O.
0.01 O. 4.56 0.01

0:001158 6-0-.--"-'60. 60.

*SECNO 31413.000

*SECNO 31310.000

- - - - -- ---_._---------- ----
*SECf\O 31370.000

33('11 HV CHANGED ~O.8.L-I.!:iAN. HVJ .~__. __...

3470 ENCROACHMENT STATIONS= 1163.0
31413.00 5.12 249.;82 0.

4000. O. 4000. o.
0.01 O. 7.48 O.

___0. 0 02922 4 3 • 4 3 • 4 3 •

3470 ENCROACHMENT STATIONS= 1160:0
-----. - ..-- 31310.00 . 5.5-2--250.:02-'-6:-

4000. o. 3979. 21.
o•00 0 • .f, • 4 1 0 • 56

0~000999 60. 60. 60.

3470 ENCROAC.HMENT ~_TATI.O,IS= 1156.0
31250.00 5.30 249.70 O.

4000. 0: 4000. O.
______. O. .0. 5. 6~ ~.

0:001708 0: O. o•

._.. - - ..._--. ,

•

•

1I

J1
.;



*SEC a 31503.000
3280 CROSS SECTION 31503.00 EXTENDEO

XKO.
1. 50

COFQ
3.00

ROLE
O.

E'WC
104.50

0.45 FeET

BwP
9.00

BAREA
311.00

SS
O.

ELCHU
245.10

ELCHO
244.70

*SECI'(O 31553.000

3

1,
•

I'
I

I'
----1

I' :
;

----JI3
--- ,.

--------

EL fRO

254.40

ELLC

248.30

TRAPEZOID
AREA
306.311.

BAREA

-_.- .. _-- -

l:,
,6TYPE= 1 TARGET= -1134.000----------------- .__ ~

253.72 0.28 3.00 o. 253.00
941. 32. 5. 1. 253.0.::.0 _

0.020---0-:020 0.-026-244.70 1134.06 I'
___0__ _ O.~. ~~0~__~3_7_1__._0_0 . _J 10 '

,I

11 '

QPR

4COO.

2;58 FEET

1371.0
O.

O.
0.020

2

o.

QWEIR

0.26

H3

------ -- -----

250.90

EGLWC

253.72

EGPRS

3301 Hv CHA' GED MORE THA, HV I S
PRESSURE FLO\'I

3265 OIVICED FLOW
3280 CROSS SECTIO, 31553.00 ~XTENOED

3470 ENCROACHME"JT STATIO~JS= -1134.0
31503.00 8.74 253:44 O.

4000. o. 3974. 26.
"--- - 0.01 ---0:---- 4.122----0.-82

0.000364 80. 80. 80.

•

13
• <-

~
"o
! ~.

! ,

11 '"

,..
.-__-.J

"

._----------------_._--

·~~--_~I::

OLOSS BANK ELEV I::
TWA -LEFT I RI GHT---------------------.J

---_.- --------------------------

J"
30

=----=---------------------1::

-- ------ ------------------

-------

TYPE= 1 TARG ET= - 96 0.000 _-;:-:::-::-_;:-::- -...,"
253.80-- -0.19 0.04- - 0.00- 253.00 h

1157. o. 9. 2. 1000JO.oo
0.030 0.035 O.o~__ 245.51 960.00 . _

o 0 o. 168.00---1130.00

2.62 FEET

2.66 FEET

----- - --._----

1.130.0
O•

O.
0.035

o

- - - - - - -"- -------

-------
31750.00 EXTENDED

-- -- --_. --- ----------

*SECNO 31653.000 _

3265 DIVICED FLOW
32?0 C~OSS SECTIeN ~16~3.00_~XIEND~D

3470 ENCRCACH~ENT STATIONS= 960.0
31653.00 a.IT -253-.:6-2---0.

4000. o. 4000. O.
0.03 O. 3.46 o.

0.OC0435 100. 100. 100.

*SECNO 31750.000
3280 CROSS SECTro

3470 ENCROACHMENT STAT10NS= 887.0 1060.0 TYPF= 1 TARGET= -887.000
31750.00 7.89 253.66 O. o. 253.84 0.19 0.04 0.00 253.00 _

4000. 0.--"4o6o:-----0-.- - O. 11'>1.--- - O. 1-1-.--- 2.1CfOO-00-.O<-:0::--------------------)33,,_
0.03 O. 3;48 o. 0.035 0.030 0.035 0.028 245.77 887.00

__0.-000409 -93._. 97. ...2.7_. ..2 0 0 0_.__ ---l2.3.00 1060.00 I

- *SEC a 31900.000
3280 CROSS SECT IO~~ 31900.00 EXTE, OED 2.73 FEET

----SE<;NO DEPTH___CWSE_l__ CR HIS WSElK EG HV HlQ OlOO QCH QROS ALoa ACH AROB ValTIME VlOB VCH VROB XNL XNCH XNR WTNSLOPE XI rRI v, ru

•



3470 ENCRCACH~E 'T STAT la, s=
31900.00 7.55 253.73

4000. O. 4000.
0.05 O. 3.36

0.OU0421 150. 150.

801.0
O.

O.
O.
150.

995.0
O.

o.
0.030

1

TYPE=
253.91

1192.
0.030

o

1 TARGET=
0.17 0.06

O. 15.
0.035 0.028

o Q.

-801.000
0.00 253.00

3. 100000.00
246. 1 B__8Q.l~00: _
194.00 995.00

....,.._--- -----1,
I 4

"

----------------------------- ._1

---_. - ----------------_._---------------

•

•

._---_. ------

----_._ .._-

---------------------- - - ---

--- ---_. -.-------

--- --- - ---- ---

-----_._-----

-----_._----

--- - ------------------

.- ---_ .._--------

---------

.__1>

ll,l

---------------------------
III
, f

___ I;'
'I

111 • "
. -.-J ,,' ~

" •

'.

'"I .:4-.-J .•
11

•II'

I"I •

--l"
1I ..
)1". ,&

l"• 4

.-----_. --_._._-------------------------------,',.
:s

•Jill

,--------------------------------------=---------------~

------------- ---~------- - ----

..• e.



PROFILE FOR STREAM 00 CFS LU

PLOTTED POINTS (BY PRIORITY)-E-ENEqGY.~-WATER SURFACE, I-I, VERT,C-CRITIC~L W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END STA

27

'1

2'

Ii?
R

M

-M------------- - -1\

1"1

253.

R
R

252.

E

R

.E

251.

w

250.

\oJ •
____~ __'_.~W:....-_~~E ._

.i • E
.W

L

--~--_.

M L \~E R III
M L Wt R

_____~~__~_ M L WE R JI
1"1 l I-'E R
1"1 L W E?

L ,I :c.

l

_ __. 11..__• __1:_

W • E
i-J • E

__~W. E"--_-=---'.:R~ ~ ~__...!.M~ __• J·
L W. E R 1'1

L W EM.
_______W_~ 1"1

U'i E--i-j-- I.
l W E 1'1 I

L W E • ~ .l! 1

L RW E M
L RW E M

__. __L ~ W_ E ~\

W L E R
E .L M R

249.

-----------'-----_----!

_. ':.:.\1.

L
L

248.

· .----_._--

· ._. 40__

· .--------

247.

--- -- ._----

-- -- ---'----

- .

246.

. . .---_._.._- --~._-._-----_.-

245.

31.750.00

31653.00

31553.00

31.503.00

31370.00

3131.0.00

ELEVATICN-FT 244.
SECNO CUMCIS-FT

312'50.00 O. _C _
10. C I
20. C I

_____ _ _ 30._C__ l
40. C I
50. C I
60. _C__J " _
70. C
80. C T
90. __C__ 1 _

100. C 1
110. C I
120.-.S__J_ .__
130. C I
140. C I
i50. _C I
160. ( I

31413.00 170. C I
31423.0()__ 180. ( I

190. ( I
200. C I
210._( '1
220. C I
230. C I

_____ 240._( I
250. 'C I
260. ( 1
no. ( .1"
-280. ( I.
290. ( I
300 •__C •..1__
310. ( • I
320. ( I
330. C • I
340. C I
350~ ( I
360. _s: !..._J
370. ( 1
380. ( I
390. C " I
400. C I
410. ( I

_______________ 420._( I
430. ( I
440. C [

__________4'50. C I .• • _
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